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NATIONAL TECHNICAL 
INFORMATION SERVICE (NTIS) 
KEY TELEPHONE NUMBERS 


Business hours: Monday thru Friday 
8:30 am to 5:30 pm 


TO PLACE AN ORDER 
Regular service (703) 487-4650 
RUSH service (800) 336-4700 
in Virginia (703) 487-4700 

Subscription orders (703) 487-4630 
Fax (703 321-8547 
Telex 89-9405 or 64617 
Online ordering: Dialog (Command: Dialorder) 

OCLC (Command: NTI, NTI) 

ORBIT (Command: Order NTIS) 

STN (Command: Order NTI) 


OTHER ASSISTANCE 

For general information (703) 487-4600 
For help in identifying a title for sale (703) 487-4780 
For help in tracing an order (703) 487-4660 
For help with NTIS Deposit Accounts (703) 487-4064 
Federal Computer Products Center (703) 487-4763 
Licensing Government-owned inventions (703) 487-4732 


For a FREE copy of the NTIS Products & Services Catalog, please write or call 
(703) 487-4650 and ask for catalog number PR-827. 





ABOUT NTIS 


As a cornerstone of the technological publishing structure in 
the United States, the National Technical Information Service 
(NTIS) is a key participant in the development of advanced 
information products and services for the achievement of U.S. 
productivity and industrial innovation goals in the 1980’s. 

NTIS, an agency of the U.S. Department of Commerce, is the 
central source for the public sale of U.S. Government-sponsored 
research, development, and engineering reports, and for sales 
of foreign technical reports and other analyses prepared by 
national and local government agencies and their contractors 
or grantees. 

And, it is the central source for: 

federally generated machine processable data files 
and software; 
licensing U.S. Government-owned patents. 

NTIS manages the: 

Center for the Utilization of Federal Technology 
(CUFT), which alerts U.S. industry to specially select- 
ed technology having immediate practical value; 
Federal Software Exchange Center, for the exchange 
of computer software among Federal agencies, with 
public availability through NTIS. 

Consequently, NTIS is one of the world’s leading processors 
of specialty information. 

The NTIS information collection is approaching two million 
titles, several hundred thousand of which contain foreign tech- 
nology or foreign marketing information. All are permanently 
available for sale, either directly from 80,000 titles in shelf 
stock or from microform master copies of documents that are 
less in demand. Annually, NTIS supplies its customers with 
more than six million documents and microforms, shipping 
about 24,000 information items daily. 


— 


Full summaries of current U.S. and foreign research reports 
and other specialized information, in hundreds of subject cat- 
egories, are published regularly by NTIS in a wide variety of 
newsletters, journals, and indexes, and in a variety of sub- 
scription formats for other Federal agencies. The complete 
texts of the technical reports cited are sold in paper and 
microform. 

Some 60,000 new technical reports of completed research 
are added annually to the NT/S Bibliographic Database. Any- 
one seeking the latest technical reports or wanting to compile 
unique subject groups of abstracts may search the NTIS Bibli- 
ographic Database online using the services of vendors or 
organizations that maintain the NTIS database for public use. 
The whole database in machine readable form may be leased 
directly from NTIS. 

Bibliographies containing summaries of current research 
from worldwide information sources are available as NTIS 
Published Searches® and cover over 3,000 topical subject areas. 

Customers with well defined continuing interests may sub- 
scribe to a standing order microfiche service (SRIM) which 
enables them to automatically receive the full texts of only 
those documents relating to their individual requirements. 

NTIS sells its technical information products and services 
under the provisions of Title 15 of the U.S. Code (1151-7). The 
law established a clearinghouse for scientific, technical, and 
engineering information within the Department of Commerce 
and directed that it be self-supporting. 

NTIS, therefore, is a unique Government agency supported 
by its customers. All costs, such as salaries, manufacturing, 
information acquisition, marketing and postage, are paid from 
sales income; not from tax-supported congressional appro- 
priations, certain developmental programs excepted. 
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HOW TO ORDER 


Availability 


NTIS announces reports supplied from ‘many sources; copies 
of most items, but not all, are available from NTIS. Some reports 
must be obtained from other sources and those are noted. 

In the Reports Announcements section (the first section of 
GRA&I), each bibliographic entry shows where the document 
may be obtained. NTIS shows such information in two places 
in its citations—a short, primary entry on the first line of the 
citation to the right of the NTIS order number, and a second- 
ary entry that immediately precedes the abstract. 

Reports available from NTIS have various price codes, 
actual prices, or the word “Subscription” or ‘Standing Order’ 
printed in the primary availability statement. Reports not 
available from NTIS have the words ‘“‘Not Available NTIS” 
printed there. 


Not Available NTIS 


To find where to order reports listed as “Not Available NTIS,” 
look at the entry just before the abstract for the secondary 
availability statement. There are a variety of statements on 
availability varying from an entry that tells where the report 
was published to specific ordering instructions such as “Paper 


copy available from ERIC Document Reproduction Service.” 
When NTIS can supply specific ordering instructions, it does 
so. However, when such information is not available to NTIS, 
contact your local librarian, who may be able to help you. 


Paper and Microfiche Copies, Tapes and Diskettes 


If the primary availability statement is a price code entry such 
as ‘PC AO1,” you can place your order directly with NTIS. A 
report may be available in paper copy (PC) or microfiche (MF) 
or both; if both forms are available, price codes will be given 
for both PC and MF. Software programs and datafiles are 
available as tapes (T) or diskettes (D). To determine the 
current price, consult the price-code table printed on the 
outside back cover of the most current issue of GRA&I. Then, 
please use the order form bound into GRA&lI, or a copy, to 
place your order. Be sure to include the NTIS order number, 
the quantity, form, and the order fulfillment options you want— 
eg, magnetic tape mode. 


Media Code 


GAR, the three letters at the end of the NTIS order numbers, is 
a media code which has been assigned to help NTIS’ market- 
ing efforts. Please include this code when ordering. 





Delivery 
Options 
Express 


Rush 


Regular® 


NTIS DELIVERY AND ORDERING OPTIONS 


Sales Desk Business Hours: 7:45 a.m. - 5:00 p.m. Eastern Standard Time 


Class of 
Delivery 


NTIS In-house 
Processing 


Guaranteed? 
24 hours 


Guaranteed? 
24 hours 


Guaranteed? 
24 hours 


Overnight’ 
Courier 


First Class 
or equivalent 


Customer Pickup 
8:30-5:00 


First Class Stocked Reports 


Phone Numbers 


(800) 336-4700 
VA (703) 487-4700 


(800) 336-4700 
VA (703) 487-4700 


(800) 336-4700 
VA (703) 487-4700 


(703) 487-4650 


Service 
Charge 


$22.00 
Per Item 


$12.00 
Per Item 


$12.00 
Per Item 


$3.00 


or equivalent 2-3 days 


Handling Fee 
Per Order 


‘Express Order Service guarantees overnight delivery. Express orders received by 1 p.m. (EST) on any working day are in your hands by 3 p.m. 


(local time) the following working day for reports in stock. 


?Express and Rush Order Services guarantee same day processing on reports in stock and 24-hour processing on reports requiring printing. 
Toll free ordering is available for express and rush orders. All express and rush orders require NTIS Deposit Account, American Express, VISA, 
or MasterCard. Standard $3.00 handling fee is waived on all express and rush orders, QuikSERVICE, or pickup at NTIS. 

3Regular handling for reports not in stock (requiring reproduction) normally takes 2 to 8 days to process. 


Ordering Options Available 24 Hours a Day 


89-9405 or 64617 

(703) 321-8547 

DIALOG (Command: Dialorder) 
ORBIT (Command: Order NTIS) 


Telex: 
Telecopier or Facsimile: 
Online: 


STN International (Command: Order NTI) 


OCLC (Command NTI, NTI) 


NTIS/QuikSERVICE 
Call (703) 487-4770 for details. 


Code-A-Phone: (703) 487-4650 
Available after business hours and 
weekends to record your orders only 


NOTE: Whether you request Express Order, Rush Order, or Regular service, your orders always receive our best attention. NTIS is required by law to recover costs. 


and every order is important to us. 


HOW TO USE GOVERNMENT REPORTS 
ANNOUNCEMENTS & INDEXES 


Arrangement of Citations 


Bibliographic entries in this journal are arranged by NTIS sub- 
ject classification. This scheme uses 38 broad subject catego- 
ries which are further separated into over 350 subcategories. 
The full bibliographic citation is given only once in the report 
announcements section under its primary NTIS category. There 
are no cross references except in the indexes. Within a sub- 
category, entries are listed alphanumerically by the NTIS order 
number. 


Access Points 


There are several ways to determine where a particular topic 
or citation is in GRA&I. The titles of the broad subject catego- 


ries are listed on pages iv and v. Also, subject category and 
subcategory titles are used as running heads on each page of 
the Reports Announcements section of the journal. In the body 
of the journal, each entry is assigned a six digit abstract number 
which appears in italics above the report accession number. 
The digit on the extreme left indicates the year that the item is 
announced (for example 900,001 will be the first one for 1989). 
The abstract numbers run consecutively from the first issue 
each year through the last. Specific citations can be located by 
searching the indexes by keyword, personal author name, 
corporate author name, contract number, grant number, report 
number, or NTIS order number. The abstract number of the 
main entry in the Reports Announcement section is given with 
each index entry. 





NTIS SUBJECT CATEGORY AND 
SUBCATEGORY STRUCTURE 


Administration & Management 


Subcategories: Inventory Control; Management Information Systems; 
Management Practice; Personnel Management, Labor Relations & Man- 
power Studies; Productivity; Public Administration & Government; Research 
Program Administration & Technology Transfer; General. 


Aeronautics & Aerodynamics 


Subcategories: Aerodynamics; Aeronautics; Aircraft; Avionics; Parachutes & 
Decelerators; Test Facilities & Equipment; General. 


Agriculture & Food 


Subcategories: Agricultural Chemistry; Agricultural Economics; Agricultural 
Equipment, Facilities & Operations; Agriculture Resource Surveys; Agron- 
omy, Horticulture & Plant Pathology; Animal Husbandry & Veterinary Medi- 
cine; Fisheries & Aquaculture; Food Technology; General. 


Astronomy & Astrophysics 


Subcategories: Astrogeology; Astronomy & Celestial Mechanics; Astrophys- 
ics; Cosmic Ray Research; General. 


Atmospheric Sciences 


Subcategories: Aeronomy; Dynamic Meteorology; Meteorological Data 
Collection, Analysis & Weather Forecasting; Meteorological Instruments & 
Instrument Platforms; Physical Meteorology; Weather Modification; General. 


Behavior & Society 


Subcategories: Education, Law, & Humanities; International Relations; Job 
Training & Career Development; Psychology; Social Concerns; General. 


Biomedical Technology & Human Factors Engineering 


Subcategories: Biomedical Instrumentation & Bioengineering; Bionics & 
Artificial Intelligence; Human Factors Engineering; Life Support Systems; 
Protective Equipment; Prosthetics & Mechanical Organs; Tissue Preserva- 
tion & Storage; General. 


Building Industry Technology 


Subcategories: Architectural Design & Environmental Engineering; Build- 
ing Equipment, Furnishings, & Maintenance; Building Standards & Codes; 
Construction Management & Techniques; Construction Materials, Compo- 
nents, & Equipment; Structural Analyses; General. 


Business & Economics 


Subcategories: Banking & Finance; Consumer Affairs; Domestic Commerce, 
Marketing, & Economics; Foreign Industry Development & Economics; Interna- 
tional Commerce, Marketing, & Economics; Minority Enterprises; General. 


Chemistry 


Subcategories: Analytical Chemistry; Basic & Synthetic Chemistry; Indus- 
trial Chemistry & Chemical Process Engineering; Photo & Radiation Chem- 
istry; Physical & Theoretical Chemistry; Polymer Chemistry; General. 


Civil Engineering 


Subcategories: Civil Engineering; Construction Equipment, Materials, & 
Supplies; Highway Engineering; Soil & Rock Mechanics; General. 


Combustion, Engines, & Propellants 


Subcategories: Combustion & Ignition; Electric & lon Propulsion; Fuel & 
Propellant Tanks; Jet & Gas Turbine Engines; Nuclear Propulsion; Recipro- 
cation & Rotating Combustion Engines; Rocket Engines & Motors; Rocket 
Propeliants; General. 


Communication 


Subcategories: Common Carrier & Satellite; Communication & Information 
Theory; Graphics; Policies, Regulations, & Studies; Radio & Television Equip- 
ment; Sociopolitical; Verbal; General. 


Computers, Control & Information Theory 


Subcategories: Computer Hardware; Computer Software; Control Systems & 
Control Theory; Information Processing Standards; Information Theory; 
Pattern Recognition & Image Processing; General. 


Detection & Countermeasures 


Subcategories: Acoustic Detection; Electromagnetic & Acoustic Counter- 
measures; Infrared & Ultraviolet Detection; Magnetic Detection; Nuclear 
Explosion Detection; Optical Detection; Personnel Detection; Radiofrequency 
Detection; Seismic Detection; General. 


Electrotechnology 


Subcategories: Antennas; Circuits; Electromechanical Devices; Electron 
Tubes; Optoelectronic Devices & Systems; Power & Signal Transmission 
Devices; Resistive, Capacitive, & Inductive Components; Semiconductor 
Devices; General. 


Energy 


Subcategories: Batteries & Components; Electric Power Production; Elec- 
tric Power Transmission; Energy Policies, Regulations & Studies; Energy 
Use, Supply, & Demand; Engine Studies (Energy Related); Environmental 
Studies; Fuel Conversion Processes; Fuels; Geothermal Energy; Heating & 
Cooling Systems; Miscellaneous Energy Conversion & Storage; Policies, 
Regulations & Studies; Reserves; Selected Studies in Nuclear Technology; 
Solar Energy; General. 


Environmental Pollution & Control 


Subcategories: Air Pollution & Control; Environmental Health & Safety; 
Environmental Impact Statements; Noise Pollution & Control; Pesticides 
Pollution & Control; Radiation Pollution & Control; Solid Wastes Pollution & 
Control; Water Pollution & Control; General. 


Health Care 


Subcategories: Agency Administrative & Financial Management; Commu- 
nity & Population Characteristics; Data & Information Systems; Economics 
& Sociology; Environmental & Occupational Factors; Health Care Assess- 
ment & Quality Assurance; Health Care Delivery Organization & Administra- 
tion; Health Care Forecasting Methodology; Health Care Measurement Method- 
ology; Health Care Needs & Demands; Health Care Technology; Health Care 
Utilization; Health Delivery Plans, Projects & Studies; Health Education & 
Manpower Training; Health-Related Costs; Health Resources; Health Serv- 
ices; Legislation & Regulations; Planning Methodology; General. 


Industrial & Mechanical Engineering 


Subcategories: Environmental Engineering; Hydraulic & Pneumatic Equip- 
ment; Industrial Safety Engineering; Job Environment; Laboratory & Test 
Facility Design & Operation; Manufacturing Processes & Materials Handling; 
Nondestructive Testing; Plant Design & Maintenance; Production Planning & 
Process Controls; Quality Control & Reliability; Tooling, Machinery, & Tools; 
General. 


Library & Information Sciences 


Subcategories: Information Systems; Marketing & User Services; Operations & 
Planning; Personnel; Reference Materials; General. 


Manufacturing Technology 


Subcategories: Computer Aided Design (CAD); Computer Aided Manufac- 
turing (CAM); Computer Software; Domestic Commerce, Marketing, & Eco- 
nomics; Engineering Materials; Job Environment; Joining; Manufacturing, 
Planning, Processing & Control; Optics & Lasers; Plant Design & Mainte- 
nance; Productivity; Quality Control & Reliability; Research Program Adminis- 
tration & Technology Transfer; Robotics/ Robots; Tooling, Machinery, & 
Tools; Tribology; General. 





Materials Sciences 


Subcategories: Ablative Materials & Ablation; Adhesives & Sealants; Car- 
bon & Graphite; Ceramics, Refractories, & Glass; Coatings, Colorants, & 
Finishes; Composite Materials; Corrosion & Corrosion Inhibition; Elasto- 
mers; Fibers & Textiles; Iron & Iron Alloys; Lubricants & Hydraulic Fluids; 
Materials Degradation & Fouling; Miscellaneous Materials; Nonferrous Metals & 
Alloys; Plastics; Refractory Metals & Alloys; Solvents, Cleaners, & Abra- 
sives; Wood & Paper Products; General. 


Mathematical Sciences 


Subcategories: Algebra, Analysis, Geometry, & Mathematical Logic; Operations 
Research; Statistical Analysis; General. 


Medicine & Biology 


Subcategories: Anatomy; Biochemistry; Botany; Clinical Chemistry; Clini- 
cal Medicine; Cytology, Genetics, & Molecuiar Siology; Dentistry; Ecology; 
Electrophysiology; Immunology; Microbiology; Nutrition; Occupational Thera- 
py, Physical Therapy, & Rehabilitation; Parasitology; Pathology; Pest Con- 
trol; Pharmacology & Pharmacological Chemistry; Physiology; Psychiatry; 
Public Health & Industrial Medicine; Radiobiology; Stress Physiology; 
Surgery; Toxicology; Zoology; General. 


Military Sciences 


Subcategories: Antiaircraft Defense Sytems; Antimissile Defense Sys- 
tems; Antisubmarine Warfare; Chemical, Biological, & Radiological War- 
fare; Logistics, Military Facilities, & Supplies; Military Intelligence; Military 
Operations, Strategy, & Tactics; Nuclear Warfare; Passive Defense Sys- 
tems; General. 


Missile Technology 


Subcategories: Air & Space-Launched Missiles; Missile Guidance & Con- 
trol Systems; Missile Launching & Support Systems; Missile Tracking Sys- 
tems; Missile Trajectories & Reentry Dynamics; Missile Warheads & Fuses; 
Surface-Launched Missiles; Underwater-Launched Missiles; General. 


Natural Resources & Earth Sciences 


Subcategories: Cartography; Forestry; Geology & Geophysics; Hydrology 
& Limnology; Mineral Industries; Natural Resource Management; Natural 
Resource Surveys; Snow, Ice, & Permafrost; Soil Sciences; General. 


Navigation, Guidance, & Control 


Subcategories: Control Devices & Equipment; Guidance Systems; Naviga- 
tion & Guidance System Components; Navigation Systems; General. 


Nuclear Science & Technology 


Subcategories: Fusion Device (Thermonuclear); Isotopes; Nuclear Auxillary 
Power Systems; Nuclear Explosions & Devices; Nuclear instrumentation; 
Radiation Shielding. Protection, & Safety; Radioactive Wastes & Radioactivity; 
Reactor Enginering & Nuclear Power Plants; Reactor Fuels & Fuel Processing; 
Reactor Materials; Reactor Physics; General. 


Ocean Technology & Engineering 
Subcategories: Biological Oceanography; Dynamic Oceanography; Hydrogra- 
phy; Marine Engineering; Marine Geophysics & Geology; Oceanographic 
Vessels, Instruments, & Platforms; Physical & Chemical Oceanography; 
Underwater Construction & Habitats; General. 


Ordnance 


Subcategories: Ammunition, Explosives, & Pyrotechnics; Armor; Bombs; 
Combat Vehicles; Detonations, Explosion Effects, & Ballistics; Fire Control 
& Bombing Systems; Guns; Rockets; Underwater Ordnance; General. 


Photography & Recording Devices 


Subcategories: Holography; Photographic Techniques & Equipment; Record- 
ing Devices; General. 


Physics 


Subcategories: Acoustics; Fluid Mechanics; Optics & Lasers; Piasma Physics; 
Radiofrequency Waves; Solid State Physics; Structural Mechanics; General. 


Problem-Solving Information For State & Local 
Governments 


Subcategories: Economic & Community Development; Energy; Environment; 
Finance; Human Resources; Police, Fire, & Emergency Services; Transpor- 
tation; General. 


Space Technology 


Subcategories: Astronautics; Extraterrestial Exploration; Manned Space- 
craft; Space Launch Vehicles & Support Equipment; Space Safety; Space- 
craft Trajectories & Flight Mechanics; Unmanned Spacecraft; General. 


Transportation 


Subcategories: Air Transportation; Global Navigation Systems; Marine & 
Waterway Transportation; Metropolitan Rail Transportation; Pipeline 
Transportation; Railroad Transportation; Road Transportation; Transpor- 
tation Safety; General. 


Urban & Regional Technology & Development 
Subcategories: Communications; Economic Studies; Emergency Services 
& Planning, Environmental Management & Planning; Fire Services, Law 
Enforcement, & Criminal Justice; Health Services; Housing; Recreation; 
Regionai Administration & Planning; Social Services; Transportation & Traffic 
Planning; Urban Administration & Planning; General. 


The above 38 subject categories can be used in online 
searching of the NTIS Bibliographic Database. These 
categories allow the quick creation of online subject 
subsets. In addition, special categories are available 
for the online searching of Government Inventions for 
Licensing and Foreign Technology. Either alphanumeric 
category codes or the titles can be used in creating 


subsets. 


For further information, request the free NTIS Subject Category 


Descriptions, PR-832. 
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ABSTRACT 
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ABOUT 
PUBLISHED 
SEARCHES 


ABOUT 
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FORMATS 
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PRODUCTS 


Abstract Newsletters announce in 26 subject categories summaries of most unclassified fed- 
erally funded research as it is completed and made available to the public. Abstracts of reports 
appear in as many categories as appropriate, and do so within a few weeks of their receipt 
from the originating agencies. Generally, the technical report summaries have been prepared 
by the author. The final issue of the year is a subject index containing up to 10 subject postings 
and an NTIS Order/Report Number index. The titles of newsletters available on subscription 
are: 


Administration & Management Government Inventions for Licensing 
Agriculture & Food Health Care 

Behavior & Society Library & Information Sciences 
Biomedical Technology & Manufacturing Technology 

Human Factors Engineering Materials Sciences 

Building Industry Technology Medicine & Biology 

Business & Economics Natural Resources & Earth Sciences 
Chemistry Ocean Technology & Engineering 
Civil Engineering Physics 

Communication Problem-Solving Information for 
Computers, Control & State & Local Governments 
Information Theory Transportation 

Electrotechnology Urban & Regional Technology 


Energy & Development 
Environmental Pollution & Control 


Foreign Technology 


All are weekly publications. For a price list and sample copies please write to Subscriptions, 
NTIS, Springfield, VA 22161. 


SRIM (Selected Research in Microfiche) is an automatic service shipped twice a month from 
NTIS to help you expand your coverage of U.S. Government research and development at a cost 
within reach of a modest information budget. You limit your expense by receiving complete 
research reports (not just abstracts) in microfiche, but only in the subject areas you select. You 
get the reports in microfiche without having to track down a specific report and order it. For full 
control of your SRIM collection, you can order the quarterly index service (cumulated annually). 
For further details, telephone SRIM information (703) 487-4640 or wriie to NTIS. 


Published Searches® are bibliographies, with abstracts in most cases, prepared in anticipation 
of user’s needs. The NTIS Bibliographic Database, as well as international databases covering 
subjects from food sciences to pollution to management is the source for the bibliographies. To 
get a copy of the Master Catalog of Published Searches®, listing the more than 3,000 bibliogra- 
phies available, write to the Published Search Product Manager, NTIS. 


Products listed in GRA&I are available in a variety of formats. 

Paper copy (PC)—copies or reprints of the original report. 

Microfiche (MF)— 105 x 148.75 mm microfiche sheets (about 4 x 6 inches), 24X. 
Microfilm— 16mm and 35 mm. 

Magnetic tape—9 track recording modes. 

Floppy Diskette—for IBM-PC and compatible microcomputers. 





REPORTS 
ANNOUNCEMENTS 


The full bibliographic citations appear in this section; they are arranged by subject category and 
subcategory. Within each subcategory the reports are arranged alphanumerically by NTIS order 
number; the Ebcdic character set sort is used. 


DO NOT USE THE ABSTRACT NUMBER TO ORDER A DOCUMENT 


NTIS order number/Media code  Availability/Price codes 


Corporate/Performing organization 


SAMPLE ENTRY 


Subject Category 


Subcategory 


Abstract number 832,782 


PB88-176359/GAR 


BUILDING INDUSTRY TECHNOLOGY 


Structural Analyses 


PC A16/MF A01 


California Univ., Richmond. Earthquake 


Engineering Research Center. 


Report title 


Experimental Study of Seismic Response of 


R.C. Setback Buildings, 


B. M. Shahrooz, and J. P. Moehle. Oct 87, 362p 
UCB/EERC-87/16, NSF/ENG-87041 
Grant NSF-CEE83-16662 


A 1/4-scale model of a two-bay, six-story reinforced 
concrete ductile moment resisting frame having 50 
percent setback at the mid-height was designed . . . 


Personal authors Reportdate § Page count 
Report number(s) 


Contract or grant number(s) 
Abstract 


ADMINISTRATION & 
MANAGEMENT 


Inventory Control 


059,520 

PB90-270158/GAR PC A03/MF A01 
Tilburg Univ. (Netherlands). Dept. of Economics. 
Analysis and Comparison of Two Strategies for 
Multi-item Inventory Systems with Joint Replen- 
ishment Costs. 

Research memo. 

M. J. G. van Eijs, R. J. M. Heuts, and J. P. C. 
Kleijnen. 1990, 32p FEW-436 


Multi-item inventory systems with joint replenishment 
costs are considered under constant deterministic 
demand. Two different types of strategies are distin- 
guished: direct oe Strategies and indirect group- 
ing strategies. Different heuristics are reviewed and 
compared for different strategies. The performance of 


the strategies is measured as the percentage cost sav- 
ings of using a joint replenishment strategy instead of 
an independent strategy. This performance is com- 
pared by means of simulation. Regression analysis is 
used to summarize the output of several simulation ex- 
periments. 


Management Practice 


059,521 

AD-A224 647/8/GAR PC A04/MF A01 
Department of Defense, Washington, DC. 

Defense Smail Business Innovation Research Pro- 
gram (SBIR). Volume 1. Army Projects, Abstracts 
of Phase 1 Awards from FY 1989 SBIR Solicitation. 
Apr 90, 63p 

See also Volume 2, AD-A224 648. 


On September 11, 1989, the Department of Defense 
(DoD) announced the selection of small business firms 
proposals under Phase | of the Fiscal Year (FY) 1989 
DoD Small Business Innovation Research (SBIR) Pro- 
gram to be funded upon successful completion of con- 
tract negotiations. The selection of proposals for tund- 
ing was made from proposals received by the Military 
Departments, the Defense Advanced Research 
Projects Agency (DARPA), the Defense Nuclear 


Agency (DNA), and the Strategic Defense Initiative Or- 
ganization (SDIO) in response to the FY 1989 solicita- 
tion distributed on October 1, 1988 with a closing date 
of January 6, 1990. In order to make information avail- 
able on the technical content of the Phase | projects 
supported by the Department of Defense SBIR Pro- 
gram, this report represents, in four volumes, the ab- 
stracts of those proposals which have resulted in con- 
tract awards. This is Volume | which contains abstracts 
and contacts for the 92 Phase | projects funded by the 
Army from the FY 1989 SBIR Program. (SDW) 


059,522 


AD-A224 648/6/GAR PC A10/MF A02 
Department of Defense, Washington, DC. 

Defense Small Business Innovation Research Pro- 
gram (SBIR). Volume 2. Navy Projects, Abstracts 
of Phase 1 Awards from FY 1989 SBIR Solicitation. 
Apr 90, 213p 

See also Volume 3, AD-A224 649. 


On September 11, 1990, the Department of Defense 
(DoD) announced the selection of small business firms 
proposals under Phase | of the Fiscal Year (FY) 1989 
DoD Small Business Innovation Research (SBIR) Pro- 
gram to be funded upon successful completion of con- 
tract negotiations. The selection of proposals for fund- 
ing was made from proposals received by the Military 
Departments, the Defense Advanced Research 
Projects Agency (DARPA), the Defense Nuclear 


1 
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Agency (DNA), and the Strategic Defense Initiative Or- 
ganization (SDIO) in response to the FY 1989 solicita- 
tion distributed on October 1, 1988 with a closing date 
of January 6, 1989. In order to make information avail- 
able on the technical content of the Phase | projects 
supported by the Department of Defense SBIR Pro- 
gram, this report presents, in four volumes, the ab- 
stracts of those proposals which have resulted in con- 
tract awards. This is Volume II which contains ab- 
stracts and contacts for the 323 Phase | projects 
‘sow by the Navy from the FY 1989 SBIR Program. 


059,523 

AD-A224 649/4/GAR PC A10/MF A02 
Department of Defense, Washington, DC. 

Defense Small Business Innovation Research Pro- 
gram (SBIR). Volume 3. Air Force Projects, Ab- 
— * Awards from FY 1989 SBIR So- 


Apr 90, 223p 
See also Volume 4, AD-A224 650. 


On September 11, 1990, the Department of Defense 
(DoD) announced the selection of small business firms 
proposals under Phase | of the Fiscal Year (FY) 1989 
DoD Small Business Innovation Research (SBIR) Pro- 
gram to be funded upon successful completion of con- 
tract negotiations. The selection of proposals for fund- 
ing was made from proposals received by the Military 
Departments, the Defense Advanced Research 
Projects Agency (DARPA), the Defense Nuclear 
Agency (DNA), and the Strategic Defense Initiative Or- 
ganization (SDIO) in response to the FY 1989 solicita- 
tion distributed on October 1, 1988 with a closing date 
of January 6, 1989. in order to make information avail- 
able on the technical content of the Phase | projects 
supported by the Department of Defense SBIR Pro- 
gram, this report presents, in four volumes, the ab- 
Stracts of those proposals which have resulted in con- 
tract awards. This is Volume Ill which contains ab- 
stracts and contacts for the 337 Phase | jects 
funded by the Air Force from the FY 1989 SBIR Pro- 
gram. (SDW) 


059,524 

AD-A224 650/2/GAR PC A09/MF A01 

Department of Defense, Washington, DC. 

Defense Small Business Innovation Research Pro- 
ram (SBIR). Volume 4. Defense Agency Pro} 

Abstracts of Phase 1 Awards from FY 1989 SBIR 

Solicitation. 

Apr 90, 189p 

See also Volume 1, AD-A224 647. 


On September 11, 1990, the De ent of Defense 
(DoD) announced the selection of small business firms 
proposals under Phase | of the Fiscal Year (FY) 1989 
DoD Smail Business Innovation Research (SBIR) Pro- 
gram to be funded upon successful completion of con- 
tract negotiations. The selection of proposais for fund- 
ing was made from proposals received by the Military 
Departments, the Defense Advanced Research 
Projects Agency (DARPA), the Defense Nuclear 
Agency (DNA), and the Strategic Defense Initiative Or- 
ganization (SDIO) in response to the FY 1989 solicita- 
tion distributed on October id, 1988 with a closing 
date of January 6, 1989. In order to make information 
available on the technical content of the Phase | 
projects supported by the DoD SBIR Program, this 
report presents, in four volumes, the abstracts of those 
proposals which have resulted in contract awards. This 
is Volume IV which contains abstracts and contacts or 
the 269 Phase | projects funded by the three participat- 
ing Defense Agencies (100 DARPA projects, 14 DNA 
projects and 155 SDIO projects). (SDW) 


059,525 

AD-A224 807/8/GAR PC A03/MF A01 
Endispute, inc., Cambridge, MA. 
Tenn Tom Constructors, inc. Case Study No. 1. 
Series rept. 

L. E. Susskind, S. L. Podziba, and E. Babbitt. Aug 89, 
14p Rept no. IWR-89-ADR-CS-1 


On June 28, 1985, the U.S. Army Corps of Engineers, 
Ohio River Division, and Tenn Tom Constructors, Inc., 
a joint venture headed by Morrison Knudsen, Inc. used 
a mini-trial to settle a $55.6 million (including interest) 
claim for $17.25 million. The claim was originally filed 
in 1979 oe differing site conditions, i.e. increased 
moisture in the soil, during a project that required the 
removal and disposal of ninety-five million cubic yards 
of earth. This case highlights 1) important role played 
by decision-makers on both sides; 2) the role of attor- 
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neys as presenters/ advisors; 3) the impact of organi- 
zational pressures on decision-makers regarding set- 
tlement decisions; and 4) the impact of district/division 
relationships on decisions reached in mini-trials. 


(SOW) 


059,526 

AD-A224 818/5/GAR PC A03/MF AO1 
Endispute, Inc., Cambridge, MA. 

Bechtel National, Inc. Case Study No. 4. 

Series rept. 

L. E. Susskind, S. L. Podziba, and E. Babbitt. Aug 89, 
18p Rept no. IWR-89-ADR-CS-4 


OnApril 6-10, 1988, Bechtel National Inc. and the U.S. 
Army Corps of Engineers (Corps), Omaha District, 
used a mini-trial to settle a complex series of claims for 
$3.7 million. The case consisted of seven separate 
claims, including those of major subcontractors, total- 
ling, at the time of the mini-trial, $21.2 million including 
interest. Originally filed in the fall of 1986, the claims 
arose from modifications and impacts due to incom- 
plete design plans for construction for the Consolidat- 
ed Space Operations Center (CSOC) in Colorado. The 
man points illustrated by this case are: (1) The advan- 
tages and disadvantages of subcontractor participa- 
tionin mini-trials; (2) strategies for managing complex 
technical information in settlement negotiations; (3) 
strategies for using working groups to develop compo- 
nents of a settlement agreement; (4) advantages and 
disadvantages of using decision-makers who are out- 
side the emotional entanglement of the dispute; and 
(5) opportunities to use neutrals to provide various 
services. (SDW) 


059,527 

AD-A224 888/8/GAR PC A15/MF A02 
Naw Personnel Research and Development Center, 
San Diego, CA. 

Readings on Managing Organizational Quality. 
Final rept. Apr-Nov 89. 

N. Backaitis, and H. H. Rosen. May 90, 327p Rept 
no. NPRDC-TN-90-19 


This volume of readings has been compiled for those 
interested in learning about new management philoso- 
phies that are helping to bring about the transforma- 
tion of American industry and that are enabling firms to 
meet competitive challenges successfully with novel 
Strategies. The new management philosophy is based 
on assumptions that better reflect the ground rules of 
today’s global economy than do the assumptions upon 
which much of current management practice is based. 
This set of readings emphasizes the role of leadership 
at various levels of the organization in bringing about 
effective organizational response to the new competi- 
tive challenge. It describes changes in policies, in or- 
ganizational structure, in the management of relation- 
ships with customers and suppliers, and in the man- 
agement of relationships within organizations that will 
help them to create and sustain competitive advan- 
tage. Keywords: Quality; Management; Productivity; 
Leadership; Network analysis(management). 


059,528 
AD-A224 983/7/GAR PC A06/MF A01 
Purdue Univ., Lafayette, IN. School of Civil Engineer- 


ing. 

Completion Cost Trend Analysis. 
Master’s thesis. 

J. T. Baker. Jul 90, 111p 

Contract N00123-89-G-0589 


In 1976 Gordon J. Davis wrote an article in Machine 
Design which described a method to predict project 
completion costs. Davis established a spreadsheet 
with accompanying chart that showed the relationship 
between the estimated cost at completion with the 
spreadsheet generated predicted cost at completion. 
This method was to be used by project engineers to 
identify cost control problems in a project. Davis stated 
in his article that by analyzing periodic cost reports, the 
manager is at a disadvantage in that the reports are 
always lagging behind the actual progress of the 
project. His entire premise is that a new method must 
be instituted so that future costs can be forecasted 
and efforts undertaken prior to the escalation of a neg- 
ative situation. Keywords: Cost analysis; Cost esti- 
mates; Predictions. (CP) 


059,529 
AD-A224 994/4/GAR PC A04/MF A01 
a Scientific Information Center, Redstone Ar- 


Total Quality Management (TQM) Bibliography. 
Technical rept. hime Se, 90. 

M. Knott, A. Foreman, Y. Stewart, R. Sidick, and B. 
Price. Apr 90, 60p RSIC-BIB-3, SBI-AD-E951 514 
Update to report dated Apr 89. 


The selected coverage includes books, periodical arti- 
cles, conference papers and reports. Coded citations 
indicate items in the Redstone Scientific Information 
Center's collection. Interlibrary loan requests may be 
submitted. This is an updated edition of the original 
bibliography published April 1989. Periodic updates 
are planned. (Author). 


059,530 

AD-A225 140/3/GAR PC AO5/MF A01 
Naval Surface Warfare Center, Dahigren, VA. 

TQM - Total Quality Management (Bibliography). 

P. N. Pulliam. May 90, 91p 


This bibliography contains information selected after a 
thorough review of journals, conferences, technical re- 
ports and theses, books, and numerous miscellaneous 
publications (newsletters, memorandum, fact sheets, 
news releases). Many sources were used to compile 
the bibliography, including online databases and 
manual searches of journal indexes and newsletters. 
The selected items provide information on the underly- 
ing principles and methods, performance indicators, 
case studies in government and industry, lessons 
learned, and DOD initiatives for instituting TQM. The 
bibliography is divided into sections by the type of pub- 
lication and a title listing is provided at the end of the 
document for a quick review of content. 


059,531 

AD-A225 141/1/GAR PC A16/MF A02 
Booz-Allen and Hamilton, Inc., Bethesda, MD. 

Total Quality Management (TQM). implementers 
Workshop. 

15 May 90, 356p 

Contract OPM-87-9038 


Partial contents: Using TQM concepts and tools to im- 
plement TQM; The implementer’s role; Top manage- 
ment commitment; Develop a vision; Establish infra- 
structures; Identify process improvement opportuni- 
ties; Implement process action team recommenda- 
tions; Evaluate and recycle; Training; Maintain mo- 
mentum; Exercise--Individual action plan. 


059,532 

AD-A225 197/3/GAR PC A23/MF A03 
Booz-Allen and Hamilton, Inc., Bethesda, MD. 

Total Quality Management (TQM). Process Action 
Team Course. 

30 May 90, 550p 


Contents: TQM Review; Process improvement model; 
Understanding quality improvement requirements; 
Learning the process; Generating and selecting solu- 
tions. 


059,533 
AD-A225 204/7/GAR 
Defense 7 Management Coll., Fort Belvoir, VA. 


MF AO1 


Program Manager: Journal of the Defense Sys- 
tems Management College. Volume 19, Number 4, 
July-August 1990. 

Aug 90, 38p Rept no. DSMC-97 

Availability: Superintendent of Documents, GPO, 
Washington, 20402. PC $2.50. Microfiche fur- 
nished to DTIC/NTIS uers. 


Partial contents: Acquisition improvement update; 
Budget instability--A costly malpractice; Cost control-- 
Information systems acquisition; Systems atrophy--En- 
vironment and objectives; Are you heading for — 
zational bankruptcy; The role of analysis In Cost/ 
Schedule Control Systems criteria; Value engineering-- 
Whose idea was it anyway; Time for a relook at 
weapon system warranties; An alternative to the pro- 
gram executive office in chemical nuclear matters. 


059,534 

N90-24174/6/GAR PC A09 
National Aeronautics and Space Administration, 
Washington, DC. 

Management: A Bibliography for NASA Managers. 
Mar 90, 190p NAS 1.21:7500(24), NASA-SP- 
7500(24) 


This bibliography lists 755 reports, articles and other 
documents introduced into the NASA Scientific and 





Technical Information System in 1989. Items are se- 
lected and grouped according to their usefulness to 
the manager as manager. Citations are grouped into 
ten subject categories: human factors and personnel 
issues; management theory and techniques; industrial 
management and manufacturing; robotics and expert 
systems; computers and information management; re- 
search and development; economics, costs and mar- 
kets; logistics and operations ee reliability 
and quality control; and legality, legislation, and policy. 


Personnel Management, Labor 
Relations & Manpower Studies 


059,535 

AD-A225 116/3/GAR PC A15/MF A02 
Research a Inst., Research Triangle Park, NC. 
1988 Troop Program Unit Attritee Research 
Project: Tabular Descriptions of the U.S. Army Re- 
serve. 

Final rept. 

R. M. Bray, and A. C. Theisen. May 90, 327p ARI- 
RP-90-18 

Contract MDA903-87-C-0540 


The 1988 Troop Program Unit (TPU) attritee research 
poles forms a part of the FY87-88 U.S. Army Reserve 
(USAR) Personnel Research Strat to enhance re- 
tention in the Army. The purpose of the survey was to 
identify the causes of early attrition from Troop Pro- 

ram Units in the Army National Guard and the Army 

eserve and to recommend solutions to the problem 
of USAR and Army National Guard retention. This 
volume presents findings from the survey of U.S. Army 
Reserve Troop Program Unit attritees. A companion 
volume presents the findings from the National Guard 
TPU attritees. In both volumes, tabular descriptions of 
respondents’ stated reasons for leaving are cross-tab- 
ulated with characteristics of attritees, their units, their 
civilian employment, and their families. Keywords: At- 
trition; Training; Policies; Personnel research; Army 
personnel. (cp) 


059,536 

PBS90-267337/GAR PC A03/MF A01 
Transportation Research Board, Washington, DC. 
Innovative ee for Upgrading Personnel in 
State Transportation Departments. 

Final rept. 

en oe 46p TRB/NCHRP/SYN-163, ISBN-0-309- 
04908-3 


Library of Congress catalog card no. 90-70648. Spon- 
sored by American Association of State Highway and 
Transportation Officials, Washington, DC., and Federal 
Highway Administration, Washington, DC. 


The synthesis will be of interest to administrators, per- 
sonnel officers, and others interested in methods for 
upgrading capabilities of DOT employees through 
training and development. Information is provided on 
programs and processes used by states for recruit- 
ment, training (both for new employees and for retrain- 
ing of existing ee gr ye and management and 
career development. High rates of retirement and a 
shrinking ae ly of civil engineering graduates mean 
that state 's need to expand and improve their pro- 
fessional staffs to meet an increasing workload. The 
report of the Transportation Research Board de- 
scribes the programs used by states to recruit new em- 
ployees, train them, develop their capabilities, and pro- 
pa management and career development opportuni- 
ies. 


Public Administration & Government 


059,537 

DE90013590/GAR PC A17/MF A03 
Department of Energy, Washington, DC. Office of 
Review and Analysis. 

Listing of awardee names: Inactive awards as of 
July 5, 1990. 

1990, 394p DOE/MA-0396-2 

Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


This document is a computerized listing issued quar- 
terly from the Procurement and Assistance Data 


ADMINISTRATION & MANAGEMENT 


Research Program Administration & Technology Transfer 


of all 
De- 


System (PADS), including an alphabetical listi 
acquisition and financial assistance award with 
partment of Energy. (FSD) 


059,538 

PBS0-238585/GAR PC A99/MF A04 
Office of Management and Bi it, Washington, DC. 
Regulatory Program of the United States Govern- 
ment, April 1, 1990-March 31, 1991. 

Mar 91, 715p 

Also available from Supt. of Docs. See also PB89- 
120687. 


The document is the President’s annual Regulatory 
Program of the United States Government sent to 
Congress. It sets forth the Administration's regulatory 
priorities for the coming year. It is Presiuent Bush's first 
pn aay Program published pursuant to Executive 
Order No. 12498. It represents his long-standing com- 
mitment to prudent and cost-effective Federal regula- 
tion. 


059,539 

PB90-238726/GAR PC A16/MF A02 
Office of Management and Budget, Washington, DC. 
U.S. Government Standard General Ledger. 

8 Jul 86, 357p 


The purpose of the U.S. Government Standard Gener- 
al Ledger is to provide a uniform chart of accounts and 
supporting transactions to be used to standardize fed- 
eral agency accounting and to support the preparation 
of standard external reports. The Ledger includes ac- 
counts and transactions which can be incorporated 
into individual agency general ledger systems. The ac- 
counts presented meet the basic financial statement 
and budget execution reporting requirements of de- 
partments and agencies. All agencies within the gov- 
ernment will not need to use all of the general | 
accounts provided. Likewise, the transactions provid- 
ed do not include all transactions which may occur in 
an agency. The U.S. Government Standard General 
Ledger provides agencies the flexibility to establish 
such subaccounts and transactions as necessary. 


059,540 
PBS0-268541/GAR PC A07/MF A01 
=_— (D.T.) Service Associates, Inc., Bloomington, 


Ballot Access 3: For Presidential Candidates. 

Final rept. 

E. D. Feigenbaum, J. A. Palmer, and W. C. 
Kimberling. 1988, 146p 

Contract FE7AC020 

See also PB90-268558 and PB90-266479. Prepared in 
cooperation with Hudson Inst., Inc., Indianapolis, IN., 
and Indiana Univ. at Bloomington. School of Public and 
Environmental Affairs. Sponsored by National Clear- 
inghouse on Election Administration, Washington, DC. 


Ballot Access 3: For Presidential Candidates similarly 
describes for each State the ballot access require- 
ments in primary and general elections for major party, 
minor party, independent, and write-in candidates for 
U.S. President. 


059,541 
PBS0-927907/GAR 
Central Intelligence Agency, Washington, DC. 
Democratic People’s Republic of Korea: Govern- 
ment Structure. A Reference Aid. 

Wall chart. 

Aug 90, 8p LDA-90-14777 

Supersedes PB89-927903.Color illustrations repro- 
duced in black and white. 

Paper copy available on Standing Order, deposit ac- 
count required (Minimum deposit $100 North Ameri- 
can Continent; all others $200). Single copies also 
available in paper copy or microfiche. 


The reference aid is a wall chart outlining the govern- 
ment structure of the Democratic People’s Republic of 
Korea (DPRK). In addition, it lists countries having dip- 
lomatic relations with the DPRK and its international 
representation. 


Standing Order 
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059,542 
AD-A224 662/7/GAR PC A11/MF A02 


059,544 


Department of Defense, Washington, DC. 
Small Business Innovation Research (SBIR) Pro- 
gram. 90.2 FY-1990. 

2 Jul 90, 234p 


The Army, Navy, and Defense Advanced Research 
Proj Agency (DARPA), hereafter referred to as 
DoD Components, invite small business firms to 
submit proposals under this program solicitation enti- 
tled Small Business Innovation Research (SBIR). 
Firms with strong research and development capabili- 
ties in science or engineering in any of the topic areas 
described in Appendix D are encour. to partici- 
pate. Subject to availability of funds, do D Components 
will support high quality research and deveiopment 
proposals of innovative concepts to solve the listed 
defense related scientific or engineering problems. 
Objectives of the DoD SBIR Program include stimulat- 
ing technological innovation in the private sector, 
strengthening the role of small business in meeting 
DOD research and development needs, fostering and 
encouraging participation by minority and disadvan- 
taged persons in tech ical innovation, and in- 
creasing the commercial ication of DoD 


supported 
research or research and development results. (SDW) 


059,543 

DE90011489/GAR PC A02/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 

Assuring both quality and creativity in basic re- 


M. Bodnarczuk. 12 Apr 90, 9p FNAL/C-90/65, 
CONF-9009153-1 

Contract AC02-76CH03000 
Annual conference of the American Society for Quality 
Control (17th), Tucson, AZ (USA), 9-12 Sep 1990. 
Sponsored of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


How does one assure that both quality and creativity 
are obtained in basic research environments. QA theo- 
reticians have attempted to develop workable defini- 
tions of quality, but in more reflective moments, these 
definitions often fail to capture the deeper essence of 
the idea of “quality.” This paper asserts that creativity 
(as a product of the human mind) is a concrete inter- 
face between perfunctory definitions of quality (con- 
formance to specifications) and more philosophical 
speculations about the nature of quality- related “ulti- 
mates” like elegance or beauty. In addition, we de- 
scribe the distinction between creative ideas and cre- 
ative acts and hi 4 one of the major inhibitors of 
creativity, fear. Finally we show that highly creative 
people often have an irreverent attitude toward bound- 
aries and established authority, and discuss how one 
can allow for this when designing a QA program in a 
basic research environment. 


059,544 


DE90013100/GAR PC A04/MF A01 


ber 1,1 , 1990. 

May 90, ba - DOE/DP/48058-2 

Contracts FG02-88DP48058, FC02-87CH10343 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


In year two of the consensus grant we continued to 
capitalize on the unexpected and fortuitous events 
evolving in grant year one related to the presidential 
transition and associated DOE culture change. The 
effort areas of activity we emphasized in year two were 
test sites, consensus methods, and consensus proc- 
esses. We collected data observing consensus 
groups set up as a result of shift to a more open 
culture. We tested various procedures for bringing a 

roup together through facilitating such groups as the 

tate and Tribal Government Working Group tasked 
with reviewing the Five-Year Waste Plan. We also em- 
phasized theory and concepts and developing new 
frameworks and models. Through our literature search 
we’ve identified 13 disciplines to draw on as we build a 
paradigm to relate the variables of consensus. We 
added a number of graduate students to focus on the 
effort areas of consensus tools for methods and rules. 
We researched consensus techniques and the effects 
of group commitment, information availability, and the 
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role of a group facilitator and consensus processes. 7 
figs. 


059,545 

DE90013198/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Applying the resources of a national laboratory to 
support US competitiveness: A focus on coopera- 
tive R and D agreements. 

D. E. Arvizu. 1990, 11p SAND-90-1796C, CONF- 
9006221-1 

Contract AC04-76DP00789 

Annual technology transfer society meeting, Dayton, 
OH (USA), 28 Jun 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Recent legislation mandated the improvement of na- 
tional competitiveness as a mission of the defense 
programs of the US Department of Energy. As a con- 
sequence, technology transfer --- the process of trans- 
ferring commercially valuable technologies developed 
under government sponsorship to industry for com- 
mercialization --- is becoming an important emphasis 
at many DOE laboratories. Technology transfer proc- 
esses take many forms, and there are different per- 
spectives on how to approach this activity. In this 
paper, a taxonomy of technology transfer processes at 
a national laboratory is presented. In addition, the 
focus and rationale of Sandia National Laboratories’ 
unique new initiative called the Technology Maturation 
Program is discussed. This program is designed to 
complete one essential element of technology transfer 
that advanced technologies toward commercial appli- 
cations to the point that industry is willing to assume 
the investment risk. Strategies and — plans de- 
signed to improve the effectiveness of Sandia’s contri- 
bution to enhancing US industry’s competitive position 
in world markets are also presented. 


059,546 
DES0013530/GAR PC A09/MF A01 
Lawrence Livermore National Lab., CA. 
Institutional Research and Development, fiscal 
ear 1989. 
rogress rept. 
G. L. Struble, C. Middleton, G. Bucciarelli, R. B. 
Crawford, and M. L. Donohue. 1990, 182p UCRL- 
53689-89 
Contract W-7405-ENG-48 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


Since 1984, when Lawrence Livermore National Labo- 
ratory (LLNL) established the Institutional Research 
and Development (IR&D) Program, its goals have 
been to fund: innovative science and technology re- 
search projects whose high risks are offset by the 
great rewards for success; disciplinary research that 
will develop innovative solutions to problems in various 
scientific fields and will provide enabling technologies 
for the Laboratory; and research and development ac- 
tivities that may lead to new programs in support of our 
national defense and energy missions. In general, the 
IR&D Program intends to support research projects 
considered too basic or long range to be funded by 
other Laboratory programs. In this document, we 
report on the fifth year of the IR&D Procram. 


059,547 

DE90013550/GAR PC A07/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Government-promoted collective research and 
development in Japan: Analyses of the organiza- 
tion through case studies. 

G. J. Hane. Jun 90, 131p PNL-7315 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
“Ved Original copy available until stock is exhaust- 


A study was commissioned by the Energy Conserva- 
tion and Utilization Technologies (ECUT) Program of 
the US Department of Energy (DOE) to better under- 
stand the strategies used for cooperative and joint- 
venture research and development (R&D) overseas. 
The study evaluates the organization and manage- 
ment of several different types of cooperative RED 
programs in Japan that are sponsored under the Minis- 
try of International Trade and Industry (MITI) Program, 
Exploratory Research for Advanced Technology 
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(ERATO) Program, and the Key Technology Center 
(KTC) Program. The ERATO Program grew out of a 
concern over revising the government’s approach to 
supporting research and technology development. 
The program was initiated to address what was regard- 
ed as a lack of creativity in areas at the forefront of 
science. The program recruits young researchers and 
allows them flexibility to explore multi-disciplinary 
areas at the forefront of science. It has been organized 
to allow for individual creativity but at the same time to 
benefit from the combined knowledge of an assembly 
of researchers. Because the plan is such a radical de- 
parture from conventional Japanese philosophy, it has 
met with certain bureaucratic obstacles. Visits to four 
ERATO projects are described. The third program, the 
KTC Program, focuses on getting private firms to ven- 
ture into risky areas of advanced technology to pave 
the way for future industries. Its goal is to encourage a 
shift of resources in the private sector toward areas 
that are considered essential for the competitive de- 
velopment of future industries. The principal philoso- 
phy behind the KTC is that the private sector is in the 
best position to identify promising technical challenges 
and to weigh their commercial potential against re- 
search uncertainties. Three KTC research joint ven- 
tures are briefly described. 13 refs., 9 figs., 35 tabs. 


059,548 


DE90013659/GAR 
Argonne National Lab., IL. 
Coping with export control and government regu- 
lations on technology transfer: A federal laborato- 
ry perspective. 

P. Betten. 1990, 7p CONF-9006221-2 

Contract W-31109-ENG-38 

Annual technology transfer society meeting, Dayton, 
OH (USA), 28 Jun 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


PC A02/MF A01 


This paper discusses, from a federal laboratory per- 
spective, the technology transfer problems of identify- 
ing and developing a program for controlling the flow 
of both technical data and hardware. Information and 
hardware flow at Argonne National Laboratory is dis- 
cussed. The established program should be in compli- 
ance and in-tune with government and export control 
regulations. Effort is placed on educating the staff, 
such that the researcher retains freedom to publish, 
yet the staff is aware restrictions placed on certain 
types of information and technical data. 3 tabs. 


059,549 


DE90503590/GAR 

New Energy Development 
(Japan). 

1988 nendo kenkyu seika nenpo Ill. Sangyo gijutsu 
kenkyu kaihatsu hen. (1) Sekitan, Chinetsu energy 
kaihatsu hen. (2) Taiyo. nenryo chozo. Alkohol bio- 
mass to gijutsu kaihatsu hen. (Report on the 
achievements of research in 1988 (Part 3). Re- 
search and development of industrial technol- 
egies. (1) Development of coal and geot..ermal 
energy. (2) Development of solar energy, fuel 
stock, Alcohol biomass, technolngies). 

Sep 89, 220p NEDOJ-8902-3 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


PC A10/MF A02 
Organization, Tokyo 


Concerning development promoted by NEDO, 
achievements and future prtoblems were summarized. 
Regarding research and development of industrial 
technologies, large scale technologies such as mining 
of manganese module, fundamental technology for 
next generation such as molecular separation mem- 
brane, medical and welfare instruments such as diag- 
nosis of cancer, were reported. Regarding the devel- 
opment of coal and geothermal energy, technologies 
for the utilization of each and for the development of 
resources were explained. Regarding the technical de- 
velopment, solar energy by solar cell, fuel stockage by 
fuel cell, alkohol by bio-mass, were explained with 
such reports as diversified type power generation and 
other related technologies. 
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N90-24171/2/GAR PC A03/MF A01 
National Research Council, Washington, DC. 


Interdisciplinary Research: Promoting Collabora- 
tion Between the Life Sciences and Medicine and 
the Physical Sciences and Engineering. 

1990, 49p 


This is a report by the Committee on Promoting Re- 
search Collaboration presenting the need for, and the 
methods for achieving, better communication between 
researchers in life sciences and medicine, as well as 
between physical scientists - including mathematicians 
and computer scientists - and engineers. Advances in 
one field often can profoundly affect research in an- 
other field. The committee identified the general, insti- 
tutional, educational, financial, and communication 
factors needed to create an analytic framework for un- 
derstanding the problems and successes of individuals 
and groups who conduct interdisciplinary research. 
Ways of reducing barriers to such collaboration are 
discussed and specific proposals are made to facilitate 
communication and exchange. The flow of information 
across discipline boundaries is urgently needed and 
strongly recommended. 
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N90-24173/8/GAR PC A06/MF A01 
National Aeronautics and Space Administration, 
Washington, DC. 

Small Business Innovation Research Program So- 
licitation: Closing Date July 16, 1990. 

1990, 122p NAS 1.15:101798, NASA-TM-101798 


This is the eighth annual solicitation by NASA ad- 
dressed to small business firms, inviting them to 
submit proposals for research, or research and devel- 
opment, activities in some of the science and engi- 
neering areas of interest to NASA. The solicitation de- 
scribes the Small Business Innovative Research 
(SBIR) program, identifies eligibility requirements, out- 
lines the required proposal format and content, states 
proposal preparation and submission requirements, 
describes the proposal evaluation and award selection 
process, and provides other information to assist 
those interested in participating in NASA’s SBIR pro- 
gram. It also identifies the technical topics and subto- 
pics for which SBIR proposals are solicited. These 
cover a broad range of current NASA interests, but do 
not necessarily include all areas in which NASA plans 
or currently conducts research. High-risk high pay-off 
innovations are desired. 
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N90-24187/8/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. 

Space Funding: Nasa and DOD Activities for Fiscal 
Years 1981 Through 1989. Fact Sheet for the Chair- 
man and the Ranking Minority Member, Subcom- 
mittee on Science, Technology, and Space, Com- 
mittee on Commerce, Science, and Transporta- 
tion, US Senate. 

Mar 89, 24p GAO/NSIAD-89-102FS 


This is a General Accounting Office report to the Sub- 
committee on Science, Technology, and Space of the 
U.S. Senate Committee of Commerce, Science, and 
Transportation, comparing expenditures on space by 
NASA and the Department of Defense (DOD). The 
period covered, fiscal years 1981 through 1989, show 
approximately equal spending in 1981. For the next 
five years, DOD experienced a greater increase in 
spending than NASA, due to DOD’s increased reliance 
on space, and DOD’s assumption of responsibility for 
developing and procuring its own launch systems. This 
report, which also provides a detailed comparison of 
NASA’s and DOD’s spending from fiscal years 1981 
through 1989, is an update on a previous report with 
data from fiscal years 1986 through 1989. 
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N90-24218/1/GAR PC A04/MF A01 
National Science Foundation, Washington, DC. 
National Patterns of Research and Development 
Resources: 1989. 

Final Report. 

Jan 89, 72p NSF-89-308 


This is a summary of information from each sector of 
the economy engaged in supporting research and de- 
velopment (R and D). The National Science Founda- 
tion monitors the health of U.S. science and technolo- 
gy in these sectors, i.e., government, industry, acade- 
mia, and other nonprofit institutions, because the na- 
tion’s ability to compete effectively in international 
markets must be shared by all. Here, the National Sci- 
ence Foundation assembles and analyzes compre- 





hensive measures of the financial and human re- 
sources that each of these sectors devotes to R and D 
activities. The 1989 data presented reflect estimates 
for R and D programs contained in the Federal 1989 
budget as proposed by the Administration. 
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N90-24222/3/GAR PC A05/MF A01 
Commission of the European Communities, Ispra 
(Italy). Joint Research Centre. 

Activities Report of the Joint Research Center. 
Annual Report, 1988. 

c1989, 95p EUR-12305-EN, ETN-90-96776 

Original Contains Color Illustrations. 


Specific research programs, exploratory research, sci- 
entific and technical support for the Commission of the 
European Communites, and work for external third 
parties are identified as the main activities. Main 
achievements and financial resources are detailed. 
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PB90-268418/GAR PC A05/MF A01 
National Research Council, Washington, DC. Commis- 
sion on Physical Sciences, Mathematics and Re- 
sources. 

Keeping the U.S. Computer Industry Competitive: 
Defining the Agenda. 

1990, 85p ISBN-0-309-04176-7 

Contract N00014-87-J-1110, Grant CDA-860535 
Library of Congress catalog card no. 89-63507. Spon- 
sored by Air Force Office of Scientific Research, Boll- 
ing AFB, DC., National Aeronautics and Space Admin- 
istration, Washington, DC., National Science Founda- 
tion, Washington, DC., and Office of Naval Research, 
Arlington, VA. 


The Computer Science and Technology Board spon- 
sored a colloquium in Wash., DC, May 23, 1989, on the 
competitiveness of computer-related industries. The 
colloquium attracted a standing-room-only group of in- 
vited executives, government officiais, academic ana- 
lysts, and journalists. Participants discussed the struc- 
ture of computer-related industries, evolving patterns 
of competition in global markets, and the roles of in- 
dustry and government in making the most of U.S. 
strengths in computer related technologies and mar- 
kets. The colloquium was organized by a steering com- 
mittee chaired by Samuel H. Fuller, vice president of 
research at Digital Equip. Corp. The report is a distilla- 
tion of the far-ranging colloquium discussions. It has 
two goals. First, it strives to open a window into the 
richness of the U.S. computer sector, a collection if 
interrelated industries that is by and large poorly un- 
derstood by those outside the computer field. Second, 
it seeks to illuminate the range and depth of the chal- 
lenges facing the computer sector. The report is 
aimed, in particular, at policymakers, but it is also in- 
tended to be of interest to leaders in and students of 
the computer sector. 
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PB90-271818/GAR PC A18/MF A03 
National Inst. of Standards and Technology, Gaithers- 
burg, MD. Information Resources and Services Div. 
Publications of the National Institute of Standards 
and Technology, 1989 Catalog. 

Rept. for Jan-Dec 89. 

R. J. Pardee, and E. T. Gladden. Jul 90, 411p NIST/ 
SP-305-SUPPL-21 

Also available from Supt. of Docs. as SN003-003- 
03037-6. See also PB89-218382. 


Contents: 

About the National Institute of Standards and 
Technology; 

Catalog structure and use; 
Availability and ordering information; 
NIST publications announcements; 
Indexes; 
Appendixes; 
Order forms; 
NIST technical publications program; 
NTIS subject categories. 
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PB90-272006/GAR PC A07/MF A01 
National Science Foundation, Washington, DC. Div. of 
Science Resources Studies. 

Scientific and Engineering Research Facilities at 
Universities and Colleges, 1990. 

Sep 90, 138p NSF-90-318 

See also report for 1988, PB89-231815. Prepared in 
cooperation with Westat, Inc., Rockville, MD. Re- 


search Div. Sponsored by National Institutes of Health, 
Bethesda, MD. 


The report is the third in the biennial series, due to 
Congress in September 1990. It is based on NSF’s 
1990 Survey of Scientific and Engineering Research 
Facilities at Universities and Colleges. It is the second 
full-scale study involving research space by science/ 
engineering field and type of institution. The survey 
data on new and deferred construction, new and de- 
ferred repair/renovation, and the condition and ade- 
quacy of existing research facilities are based on both 
quantitative and qualitative assessments provided by 
academic research institutions. Although some of 
these data are by their very nature subjective, they do 
capture an overall picture of the current status of facili- 
ties. However, the report does not, nor was it intended 
to, assess the impact of facilities on the quality of re- 
search being conducted at academic institutions. 
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059,558 
AD-A225 102/3/GAR PC A07/MF A01 
National Aeronautical Establishment, Ottawa (Ontar- 


io). 

Summary of Transonic Natural Laminar Flow Air- 
foil Development at NAE (Resume Des Recherches 
de l’Ena sur des Profils Aerodynamiques A Ecoule- 
ments Laminaires Naturels Transsoniques). 
Aeronautical note. 

M. Khalid, and D. J. Jones. May 90, 136p NAE-AN- 
65, NRC-31608 

Abstract in English and French. 


This report contains an analysis of the experimental 
results obtained from four supercritical natural laminar 
flow airfoils investigated in the NAE High Reynolds 
Number Test Facility. The airfoils have maximum thick- 
ness to chord ratios of 0.10, 0.13, 0.16 and 0.21 and 
were designed for a lift coefficient = 0.6. Their design 
Mach numbers were 0.8, 0.76, 0.72 and 0.68 respec- 
tively and the design chord Reynolds number was 12.5 
million. It was found that all the airfoils showed the 
presence of a drag bucket close to design conditions 
and long lengths (in some cases about 70%) of natural 
laminar flow at Reynolds number 6.7 million. The mini- 
mum drag for the airfoils was found to range from 
0.0045 to 0.0051, representing far lower levels than 
any airfoil dominated by turbulent boundary layer. It is 
also indicated that, with transition fixed at about 10% 
chord, the drag levels were similar to other airfoils with 
turbulent boundary layers. Keywords: Laminar flow air- 
foils; Transonic flow; Pitch motion; Aerodynamic drag; 
Supercritical airfoils; Angle of attack; High Reynolds 
number; Canada. (edc) 
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AD-A225 167/6/GAR PC A13/MF A02 
Arizona State Univ., Tempe. Dept. of Mechanical and 
Aerospace Engineering. 

Three-Dimensional Unsteady Separation at Low 
Reynolds Numbers. 

Final rept. 

H. L. Reed. Jul 90, 292p 

Contract N00014-86-K-0066 

Prepared in cooperation with Univ. of New Mexico, Al- 
buquerque, NM. 


A procedure was generated to analyze the boundary 
layer on airfoils experiencing unsteady flight conditions 
and to predict the changes in the performance charac- 
teristics during off-design. The method predicts the 
flow in the boundary-layer region near the separation 
bubble using the incompressible Navier-Stokes equa- 
tions with boundary conditions from inviscid and lam- 
inar boundary-layer solutions. The rate at which the 
separation bubble develops and decays is of primary 
interest in this study. Unsteady surface-pressure-coef- 
ficient distributions and velocity profiles are presented. 
The experimental effort involved the study of three-di- 
mensional unsteady separation under low-Reynolds- 
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number conditions. The test geometry consisted of 
channel with a suction patch on the opposite wall. 
Contributions from the numerical effort include a novel, 
robust adaptive-rigid technique for incompressible 
flow. Additional contributions from the experiments in- 
clude a database for comparison with theory computa- 
tions. 


059,560 

AD-P005 987/3 Not available NTIS. 
Aerospatiale, Marignane (France). Div. of Helicopters. 
New Aer mic Design of the Fenestron for Im- 
proved lormance. 

A. Vuillet, and F. Morelli. Jun 87, 11p 

This article is from ‘Rotorcraft Design of Operations 
Held in Amsterdam, Netherlands on 13-16 October 
1986,’ AD-A199 169, p16-1 thru 16-11. 

Availability: Advisory Group for Aerospace Research 
and Development, Neuilly-sur-Seine (France). No 
copies furnished by DTIC/NTIS. 


Since the first Gazelle flight in 1968, Aerospatiale has 
developed the fenestron as an alternate solution to the 
conventional tail rotor for light or medium helicopters 
weighing less than 6 tons. This concept has widely evi- 
denced its advantages on about 1100 Gazelle and 235 
Dauphin helicopters equipped with this fenestron and 
totalizing more than 2 million flight hours, without any 
major accident. The paper first recalls the general defi- 
nition of the fenestron and its advantages for civil or 
military applications. Recent research has shown new 
opportunities for improving the aerodynamic efficiency 
of this fenestron. A detailed airflow analysis through 
the fenestron has recently been achieved with exten- 
sive model and full scale tests on the tail rotor bench in 
hover. The research program was sponsored by the 
French Government Agencies DRET and STPA. This 
paper surveys the experimental technique and the flow 
measurements. It also presents the correlations that 
have been made with blade element theory as well as 
a more advanced analysis developed by METRAFLU 
and derived from a radial equilibrium code in use for 
compressors. The tests have authorized more thor- 
ough flow investigations which have shown potential 
benefits in recuperating the rotational energy. This has 
led to design stator blades located behind the rotor, 
inside the diffuser. Tests of this device have shown 
large improvements in the fenestron’s figure of merit 
and maximum thrust, for a given rotor blade solidity. 
Furthermore, improving the diffuser’s performance, 
the stator blades permit reducing the diffuser’s length 
and thus the fenestron’s width with drag savings as a 
final result. NATO. 
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DE89013932/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Observations of dynamic stall phenomena on an 
oscillating airfoil with shear-stress-sensitive liquid 
crystal coatings. 

D. C. Reda. 1989, 26p SAND-89-0874C, CONF- 
900930-1 

Contract AC04-76DP00789 

International Council of Aeronautical Sciences (ICAS) 
meeting (17th), Stockholm (Sweden), 9-14 Sep 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Oscillating airfoil experiments were conducted using 
shear-stress- sensitive/temperature-insensitive liquid 
crystal coatings in order to investigate unsteady fluid 
physics associated with the dynamic-stall process. 
Laser-light-sheet/smoke-particle flow visualization 
and surface-mounted micro-tufts were also employed 
to complement the liquid crystal technique. Experi- 
ments were conducted under incompressible flow con- 
ditions at a freestream Reynolds number (based on 
chord) of (approximately)10(sup 6). Angle-of-attack 
oscillations of (plus minus)19(degree) about 
O(degree), at several discrete frequencies, were used 
to induce the unsteady flows. Boundary layer transition 
and turbulent separation locations were seen to under- 
go extensive and rapid movements with changing 
angle of attack, particularly on the airfoil lee surface. 
Progression of turbulent separation to the immediate 
vicinity of the leading edge was observed (via the liquid 
crystal technique) to result in large-scale, high-fre- 
quency fluctuations in the surface shear stress distri- 
bution. Comparisons of transition and turbulent sepa- 
ration measurements with Eppler code predictions in- 
dicated that the empirically-based viscous flow model- 
ing used in this design tool requires updates. 19 refs., 8 
figs., 1 tab. 
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059,562 
DE90505517/GAR PC A03 
National Aerospace Lab., Tokyo (Japan). 

Hosha ondokei ni yoru dannetsuyoku mokeijo no 
ondo bunpu sokutei shiken kekka. (Measurement 
of temperature profile on adiabatic aerofoil model 
by radiation thermometer). 

Jul 89, 31p NAL-TM-610 

In Japanese. 

U.S. Sales Only. Paper copy only, copy does not 
permit microfiche production. 


Since aerodynamic characteristics of models were af- 
fected by air flow properties in wind tunnel experi- 
ments, to examine the influence at the transition point 
of a boundary layer on an aerofoil, the transition point 
was measured by measuring temperature profiles on 
an adiabatic aerofoil model by a radiation thermome- 
ter. The temperature profiles closely related to air flow 
were formed on the model due to different tempera- 
ture-rise rates on the model. Based on the observation 
of the temperature profiles and (nabla) (sup 2) T (T: 
measured temperature on the model), the location of a 
shock wave, separation region of air flow and location 
of the transition point on the model were observed. 
The adiabatic aerofoil was effective to observe flow 
modes under various model attitudes or air flow condi- 
tions. It was necessary to use lower heat coductive 
materials for the model, and to design similarly the 
thermal condition of each cross section over whole 
aerofoil. 4 refs., 42 figs., 4 tabs. 
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N90-23348/7/GAR PC A04/MF A01 
Scientific Research Associates, Inc., Glastonbury, CT. 
Extension of a Three-Dimensional Viscous Wing 
Flow Analysis. 

B. C. Weinberg, S. Chen, S. J. Thoren, and S. J. 
Shamroth. May 90, 55p NAS 1.26:182023, SRA- 
900049F, NASA-CR-182023 

Contract NAS1-18140 


Three-dimensional unsteady viscous effects can sig- 
nificantly influence the performance of fixed and rotary 
wing aircraft. These effects are important in both flows 
about helicopter rotors in forward flight and flows 
about 3-D (swept and tapered) supercritical wings. A 
computational procedure for calculating such flow field 
is developed, and therefore would be of great value in 
the design process as well as in understanding the cor- 
responding flow phenomena. The procedure is based 
upon an alternating direction technique employing the 
Linearized Block Implicit method for solving 3-D vis- 
cous flow problems. In order to demonstrate the viabili- 
of this method, 2-D and 3-D problems are computed. 
hese include the flow over a 2-D NACA 0012 airfoil 
under steady and oscillating conditions, and the 
steady, skewed, 3-D flow on a flat plate. Although 
actual 3-D flows over wings were not obtained, the 
ground work was laid for considering such flows. The 
description of the computational procedure and results 
are given. 
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N90-23359/4/GAR PC A02/MF A01 
Centro Italiano Ricerche Aerospaziali, Naples. 
Computer Code for the Prediction of Aerodynamic 
Characteristics of Lifting Airfoils at Transonic 


Speed. 

D. P. Coiro, P. P. Dematteis, and M. Amato. 10 May 
89, 10p DLC-EST-TN-030, ETN-90-96560 

Presented at Gamni/Smai-ima, Antibes, France, 17-19 
May 1989. 


The capability of computing aerodynamic perform- 
ances of airfoils in subcritical and supercritical condi- 
tions is presented. Inviscid solution was obtained using 
a finite volume 4th order Runge-Kutta explicit time- 
stepping scheme. Turbulent boundary layer was 
solved using Green or Whitfield integral methods in in- 
verse form. Results are shown graphically. The influ- 
ence of gridspacing, boundary layer method, artificial 
— and interaction procedure is under investiga- 
ion. 
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N90-23360/2/GAR PC A03/MF A01 
Centro Italiano Ricerche Aerospaziali, Naples. 
Prediction of Aerodynamic Performance of Air- 
foils in Low Re is Number Flows. 

D. P. Coiro, and C. Denicola. 28 May 89, 12p DLC- 
EST-TN-031, ETN-90-96561 

Presented at Low Reynolds Number Flows Congress, 
Notre Dame, in, Jun. 1989. 
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A viscous/inviscid interaction procedure for the solu- 
tion of incompressible flowfields with large laminar 
separated regions is presented, based on the ap- 
proach previously followed for the prediction of the 
performances of airfoils up to stall conditions. The ex- 
tension of the interaction procedure to take into ac- 
count the existence of laminar separation bubbles is 
described, with an eye toward the question of the nu- 
merical determination of the transition. The application 
of the computational procedure for two airfoils widely 
investigated experimentally at low Reynolds number is 
discussed; numerical results show the reliability of the 
method in these conditions. A critical analysis of the 
solutions indicates the guidelines for the future im- 
provements of the method. 
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N90-23362/8/GAR PC A03/MF A01 
Centro Italiano Ricerche Aerospaziali, Naples. 
Manuale Duso Del Codice Etf 3D (Codice ETF-3D: 
Euler Transonic Flow User Manual). 

S. Borrelli. 23 Mar 89, 40p DLC/FLU-INT-TN-006, 
ETN-90-96563 

Text in Italian. 


A user manual for the coding of three dimensional 
Euler Transonic Flow (ETF) is presented, as an instru- 
ment for numerical investigation of nonviscous com- 
pressible flow fields in three dimensional transonic 
aerodynamic applications. Mach numbers below 1.5 to 
1.8 are considered. Input and output post-processing 
are explained. 
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N90-23363/6/GAR PC A05/MF A01 
Aeronautical Research Inst. of Sweden, Stockholm. 
Low Speed Testing of a Laminar Flow Airfoil in an 
Adaptive Wall Wind Tunnel. 

F. Khadjavi. Nov 89, 97p FFA-TN-1989-08, ETN-90- 
96599 

Sponsored by Swedish Board for Technical Develop- 
ment. 


A natural laminar flow (NLF) airfoil was tested in a low 
speed wind tunnel for cruise flight condition at Reyn- 
olds numbers up to 10 million. To achieve such high 
numbers a large scale model was used, causing large 
wall interference effects during testing. A two dimen- 
sional flexible wall test section was used to reduce in- 
terference effects. The NLF0414 model was tested 
with both straight and adapted wails, and results com- 
pared with those of the NASA Langley Research 
Center. Computations show that by increasing the 
length of the laminar run on the pressure side and re- 
ducing the length of the laminar run on the suction 
side, the profile drag would decrease and the width of 
the low drag bucket would increase. 
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N90-23364/4/GAR PC A03/MF A01 
Aeronautical Research Inst. of Sweden, Stockholm. 
Euler Code Predicted Separation at the Airfoil 
Trailing Edge. 

A. Holmberg. 20 Nov 89, 26p FFA-TN-1989-30, ETN- 
90-96601 

Contract FMV-82260-88-061-73-001 


The transition from trailing edge separation to upper 
side separation flow is investigated. A modified 
NACA0012 standard airfoil, with a rounded trailing 
edge is used. The influence from the artificial damping 
coefficient (artificial viscosity) and mesh density is in- 
vestigated. A potential flow solver is developed in 
order to be used as a tool to examine the uniqueness 
of the solution of the discretized Euler equations. The 
Euler code at small coefficient values and/or a dense 
mesh at the trailing edge is shown to make the flow 
leave the symmetric airfoil (with a round trailing edge) 
at the symmetric plane. 
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N90-23366/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Multiprocessing on Supercomputers for Computa- 
tional Aerodynamics. 

M. Yarrow, and U. B. Mehta. May 90, 38p NAS 
1.15:102806, A-90121, NASA-TM-102806 

Presented at the 28th Aerospace Sciences Meeting, 
Reno, Nv, 8-11 Jan. 1990. Original Contains Color Il- 
lustrations. 


Very little use is made of multiple processors available 
on current supercomputers (computers with a theoreti- 


cal peak performance capability equal to 100 MFLOPs 
or more) in computational aerodynamics to significant- 
ly improve turnaround time. The productivity of a com- 
puter user is directly related to this turnaround time. In 
a time-sharing environment, the improvement in this 
speed is achieved when multiple processors are used 
efficiently to execute an algorithm. The concept of mul- 
tiple instructions and multiple data (MIMD) through 
multi-tasking is applied via a strategy which requires 
relatively minor modifications to an existing code for a 
single processor. Essentially, this approach maps the 
available memory to multiple processors, exploiting 
the C-FORTRAN-Unix interface. The existing single 
processor code is mapped without the need for devel- 
oping a new algorithm. The procedure for building a 
code utilizing this approach is automated with the Unix 
stream editor. As a demonstration of this approach, a 
Multiple Processor Multiple Grid (MPMG) code is de- 
veloped. It is capable of using nine processors, and 
can be easily extended to a larger number of proces- 
sors. This code solves the three-dimensional, Reyn- 
olds averaged, thin-layer and slender-layer Navier- 
Stokes equations with an implicit, approximately fac- 
tored and diagonalized method. The solver is applied 
to generic oblique-wing aircraft problem on a four proc- 
essor Cray-2 computer. A tricubic interpolation 
scheme is developed to increase the accuracy of cou- 
pling of overlapped grids. For the oblique-wing aircraft 
problem, a speedup of two in elapsed (turnaround) 
time is observed in a saturated time-sharing environ- 
ment. 
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N90-23453/5/GAR PC A03/MF A01 
Centro Italiano Ricerche Aerospaziali, Naples. 
Hermes Preparatory Programme: Fluid dynamics 
Studies. Activities Performed by the Italian Re- 
searchers. 

Final Report, 1st Year Activities. 

G. Russo. 1 Oct 89, 11p DLC/COP-HER-TN-002, 
ETN-90-96558 


First year activity in the development of the European 
space shuttle Hermes is reported. Different topics 
under investigation are listed. The main contributions 
given by each research are summarized. The evalua- 
tion of phenomenological coefficients for the assesse- 
ment of an advanced modeling of very high Mach 
number gas dynamics is discussed. 
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N90-23670/4/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Aerodynamic Pressure and Heating-Rate Distribu- 
tions in Tile Gaps around Chine Regions with Pres- 
sure Gradients at a Mach Number cf 6.6. 

L. R. Hunt, and K. K. Notestine. Jun 90, 70p NAS 
1.60:2988, L-16649, NASA-TP-2988 


Surface and gap pressures and heating-rate distribu- 
tions were obtained for simulated Thermal Protection 
System (TPS) tile arrays on the curved surface test ap- 
paratus of the Langley 8-Foot High Temperature 
Tunnel at Mach 6.6. The results indicated that the 
chine gap pressures varied inversely with gap width 
because larger gap widths allowed greater venting 
from the gap to the lower model side pressures. Lower 
gap pressures caused greater flow ingress from the 
surface and increased gap heating. Generally, gap 
heating was greater in the longitudinal gaps than in the 
circumferential gaps. Gap heating decreased with in- 
creasing gap depth. Circumferential gap heating at the 
mid-depth was generally less than about 10 percent of 
the external surface value. Gap heating was most 
severe at local T-gap junctions and tile-to-tile forward- 
facing steps that caused the greatest heating from 
flow impingement. The use of flow stoppers at discrete 
locations reduced heating from flow impingement. The 
use of flow stoppers at discrete locations reduced 
heating in most gaps but increased heating in others. 
Limited use of flow stoppers or gap filler in longitudinal 
gaps could reduce gap heating in open circumferential 
gaps in regions of high surface pressure gradients. 
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N90-23674/6/GAR 
Arizona Univ., Tucson. 


PC A08/MF A01 





Nonlinear Interactions in Mixing Layers and Com- 
ible Heated Round Jets. 
'h.D. Thesis Final Report. 
Y. M. Jarrah. 1989, 171p NAS 1.26:186303, NASA- 
CR-186303 
Contract NAG3-485 


The nonlinear interactions between a fundamental in- 
stability mode and both its harmonics and the chang- 
ing mean flow are studied using the weakly nonlinear 
Stability theory of Stuart and numerical 
solutions of coupled nonlinear partial differential equa- 
tions. The first part focuses on incompressible cold (or 
isothermal; constant temperature pom then prom mixing 
layers, and for these, the first Landau con- 
stants are calculated as penal od of wavenumber and 
Reynolds number. It is found that the dominant contri- 
bution to the Landau constants arises from the mean 
flow changes and not from the peo harmonics. In 
order to establish the range of validity of the weakly 
nonlinear theory, the weakly nonlinear and numerical 
solutions are compared and the limitation of each is 
discussed. At small amplitudes and at low-to-moderate 
Reynolds numbers, the two results compare well in de- 
scribing the saturation of the fundamental, the distor- 
tion of the mean flow, and the initial stages of vorticity 
roll-up. At larger amplitudes, the interaction between 
the fundamental, second harmonic, and the mean flow 
is strongly nonlinear and the numerical solution pre- 
dicts flow oscillations, whereas the weakly nonlinear 
theory yields saturation. In the second part, the weakly 
nonlinear theory is extended to heated (or nonisother- 
mal; mean temperature distribution) subsonic round 
jets where quadratic and cubic nonlinear interactions 
are present, and the Landau constants also depend on 
jet temperature ratio, Mach number and azimuthal 
mode number. Under exponential growth and nonlin- 
ear saturation, it is found that heating and compress- 
ibility suppress the growth of instability waves, that the 
first azimuthal mode is the dominant instability mode, 
and that the weakly nonlinear solution describes the 
early stages of the roll-up of an axisymmetric shear 
layer. The receptivity of a typical jet flow to pulse type 
input disturbance is also studied by solving the initial 
value problem and then examining the behavior of the 
long-time solution. 


059,573 


N90-23691/0/GAR PC A03/MF A01 
Centro Italiano Ricerche Aerospaziali, Naples. Aero- 
thermodynamics Section. 

Upwind Formulations and Non Equilibrium Chem- 


istry. 

$ Borrell 24 May 89, 34p DLC/FLU-INT-TN-014, 
ETN-90-96559 

Short Communication Presented at Vki, Rhode Saint 
Genese, Belgium, 12 May 1989. 


Euler modelization of the flux and discontinuities and 
nonequilibrium chemistry for the relaxation of the spe- 
cies are addressed. An extension of Osher like solver 
to non equilibrium chemistry is presented. Different 
upwind formulations are proposed. Attention is fo- 
cused on coupling fluid dynamics and chemis = 
finite rate equations. The flow was model one 
Euler equations and a simplified chemical model (air, 
species, 17 reactions). 


059,574 


N90-23701/7/GAR 
MCAT Inst., Moffett Field, CA. 


Extra Compressibility Terms for remain 
Two-Equation Models of Inhomogeneous Tu 
lent Flows. 

M. W. Rubesin. Jun a i NAS 1.26:177556, A- 
90196, NASA-CR-1775 

Contract NCC2-585 


PC A03/MF A01 


Forms of extra-compressibility terms that result from 
use of Favre averaging of the turbulence transport 
equations for kinetic energy and dissipation are de- 
rived. These forms introduce three new modeling con- 
stants, a polytropic coefficient that defines the interre- 
lationships of the pressure, density, and enthalpy fluc- 
tuations and two constants in the dissipation equation 
that account for the non-zero pressure-dilitation and 
mean pressure gradients. 


059,575 


N90-23702/5/GAR PC A04/MF A01 
Technische Hochschule Aachen (Germany, F.R.). 


Verfahren Zur Vermessung der Instationaeren 
Dreidimensionalen Stroemungsvektoren in Turbo- 
maschinen (Process for the Measurement of the 
Unsteady Three Dimensional Stream Vectors in 
Turbomachines' —_ 

C. Poensgen. Jul 89, 53p MITT-89-01, ETN-90- 
96476 

Text in German. 


A calibration process for a thermal wire sonde is pre- 
sented. It allows the measurement of the unsteady 
three dimensional stream field behind the rotor of a 
turbomachine for Mach numbers of up to 0.6. The tur- 
bulence structure is shown to be non-isotropic but de- 
pends on the intensity of the stochastic velocities. To 
describe the heat transfers, polynomials approxima- 
tions were used. For the data evaluation, an online 
system with three processors allowed a data reduc- 
tion: first the velocity fluctuations are evaluated and 
afterwards the stochastic velocity oscillations must be 
calculated. 


059,576 

N90-23703/3/GAR PC A07/MF A01 
Ecole Centrale de Lyon, Ecully (France). 

Modele de Turbulence au Deuxieme Ordre: Ecoule- 
ments Complexes ou Stratifies (Second Moment 
Models of Turbulence: Complex or Stratified Flow). 
Ph.D. Thesis. 

M. Kanniche. 1990, 143p ECL-90-02, ETN-90-96937 
Text in French. 


Exact open equations used in analyzing turbulent flow 
are presented. The steps involved in deriving these 
equations are detailed. Second moment closure 
models are presented. The numeric methods used are 
described. Limiting conditions are discussed. The ex- 
perimental results of sudden openings are presented. 
Stable and unstable stratification results are de- 
scribed. The statistical approach developed to solve 
the Navier-Stokes equations is shown to be useful. It 
Fst satisfactory results in both strongly sheared and 
ermally stratified flow. 


059,577 

PB90-263724/GAR PC E05/MF E05 
Office National d’Etudes et de Recherches Aerospa- 
tiales, Chatillon (France). 

Resolution des Equations d’Euler Apliquee a un 
Rotor d’Heli ere en Vol d’Avancement (Solu- 
tion of Euler Equations Applied to a Helicopter 
Rotor in - ‘woe Flight). 

Final rept. 

J. Sides. Jan 90, 409 ONERA-RSF-1/3731-AY 

Text in French; summary in English. See also N90- 
12592. Sponsored by Direction des Recherches, 
Etudes et Techniques, Paris (France). Centre de Docu- 
mentation de l’Armement. 


The report on simulation of three-dimensional com- 
pressible flow around a helicopter rotor in hover pre- 
sents: The development of a multi-domain, implicit ex- 
ploratory approach with overlaying of ‘C’ and ‘H’ 
meshes in the two-dimensional case; Extension of the 
3D module, initially developed for a sweptback wing 
between walls, to the case of a finished edge, tipless, 
non-load-bearing wing; Use of the implicit centered 
method to solve the pseudo-unsteady system of Euler 
equations, with turning marker, under constant total 
rothalpy; lication to an isolated blade in hover, 
within this (Euler equation) formulation, and an initial 
comparison of experimental results in the »on-load- 
bearing case. 


059,578 

PBS0-265695/GAR PC E09/MF E09 

— Univ. (France). Inst. de Mecanique des 
luides. 

Etude Experimentale de la Couche Limite Insta- 

tionnaire sur une Plaque Plane Oscillante. Optimis- 

ation et Validation d’un Code de Calcul de Cou- 

plage Ecoulement Potentiel/Couche Limite Autour 

d’une Plaque Plane et d’un Profil Oscillant (Experi- 

mental of the Unsteady Boundary Layer on 

a Plane sae mt ohne Optimization and Valida- 

tion of a Code to pute Potential Flow/Bounda- 

ry Limit Coupling around.a Plane Plate and Oscil- 

lating Airfoil). 

Final rept. 

D. Favier, and C. Maresca. c1990, 102p 

Text in French; summary in English. Sponsored by Di- 

rection des Recherches, Etudes et Techniques, Paris 

(France). Centre de Documentation de I’Armement. 


The study experimentally analyzed and numerically 
modeled development of the unsteady boundary layer 


059,581 
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on an oscillating model. A new technique for measur- 
ing profiles of boundary layers forming on a shaking 
plane plate was developed; it is a non-intrusive laser 
velocimetry method using an optical fiber placed inside 
the oscillating model. It was tested and validated by 
comparing it with existing theoretical and experimental 
results for steady and pulsed, unsteady flow and for 
turbulent and laminar boundary-limit conditions. The 
LDA method was found to be a powerful tool especial- 
ly well suited to the study of flow near moving surfaces. 
The authors also developed a potential flow/boundary 
limit coupling code to model the unsteady aerodynam- 
ic field around a body in harmonic motion. It can be 
used to solve the unsteady potential field and the 
Prandtl equations system for boundary layers. 


059,579 

PB90-265711/GAR PC E06/MF E06 

Institut Franco-Allemand de Recherches, Saint-Louis 

(France). 

Mesure de l’Entrainement de l’Air par un Jet Libre 

au Moyen de la Velocimetrie Laser et de la Diffu- 

sion Raman Spontanee (Measurement of mgt 

Air Entrainment Using Laser V 

Spontaneous Raman ) ¢ ro 

Luftmitfuehrung Durch einen Freistrahi Mittels 
und Spontaner Raman- 


Laser-Velozimetrie 
Streuung). 

L. Bobin, and G. Brom. 19 Jun 89, 57p ISL-R-109/89 
Text in French; summaries in German and English. 
Sponsored by Direction des Recherches, Etudes et 
Techniques, Paris (France). Centre de Documentation 
de l’Armement. 


The entrainment of ambient air by a free jet is studied 
using a measurement device combining interference- 
fringe laser velocimetry and spontaneous Raman scat- 
tering. The latter technique is shown to be especially 
well suited to the study of chemically inert gas mix- 
tures. Local measurements of mean velocity and mean 
density are used to calculate the entrainment rate. The 
authors observe that empirical formulas are inad- 
equate to predict entrainment by an open-space flow. 
Indeed, entrainment seems very sensitive to confine- 
ment, but the latter is difficult to estimate. 


059,580 

PB90-265729/GAR PC E09/MF E09 
Societe Bertin et Cie, Plaisir (France). Div. Mecanique 
des Fluides. 

Etude Experimentale du Comportement Dynami- 
que d’une Grille d’Aubes (Experimental Study of 
the Dynamic Behavior of a Cascade). 

Technical note. 

R. Schlegel, G. Foucat, and P. Sagnes. Dec 89, 
130p NO E TECHNIQUE-89-CC-18 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de l’Armement. 


The work described here examines the dynamic be- 
havior of a cascade on the turning distortion mock-up 
at Bertin Company. It consisted of the following: Ad- 
justments in the mock-up to improve the incident dis- 
tortion structure; The use and interpretation of anemo- 
metric measurements (LDA and hot film) up- and 
downstream of the cascade; The installation and cali- 
bration of a two-directional scale into one of the 
blades; Comparison of transfer-law terms with ONERA 
(National Office of Aerospace Studies and Research) 
results; and Comparison with theoretical results pro- 
vided by the GRINCO and TRAVIATA codes. 


059,581 

PB90-265836/GAR PC E06/MF E06 
Centre d’Etudes et de Recherches de Toulouse 
(France). Dept. d’Etudes et de Recherches en Aeroth- 
ermodynamique. 

Transition de la Couche Limite (Boundary-Layer 
Transition (January 1990)). 

Final rept. 

D. Arnal, J. C. Juillen, and F. Laburthe. Jan 90, 59p 
DERAT-50/5018.37-38 

Text in French; summary in English. See also N89- 
11187. Sponsored by Direction des Recherches, 
Etudes et Techniques, Paris (France). Centre de Docu- 
mentation de l’Armement. 


The work described in the report concerns two re- 
search topics related to laminar-turbulent transition: 
computation of the stability properties of a three-di- 
mensional, compressible, laminar boundary layer and 
the effect on transition of peripheral suction in the case 
of a sweptback wing. The first topic is primarily devot- 
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ed to flow along the dividing line of sweptback cylin- 
ders placed in high-speed flows. The second problem 
is studied experimentally and theoretically. 


059,582 

PB90-269846/GAR PC E06/MF E06 
Centre d’Etudes et de Recherches de Toulouse 
(France). Dept. d’Etudes et de Recherches en Aeroth- 
ermodynamique. 

Reduction de Trainee de Frottement Turbulent: 
Manipulateurs de Couche Limite, Mars 1990 (Re- 
ducing Turbulent Friction Drag: Boundary-Limit 
Manipulators (March 1990)). 

Final rept. 

E. Coustols. Mar 90, 64p DERAT-62/5004.31 

Text in French; summary in English. See also PB90- 
117060. Sponsored by Direction des Recherches, 
Etudes et Techniques, Paris (France). Centre de Docu- 
mentation de l’Armement. 


The report compiles the major results of studies con- 
ducted on the manipulation of turbulent boundary 
layers as part of the STPA 1989 agreement. Internal 
manipulation using riblets is studied experimentally in a 
three-dimensional flow. An ONERA D airfoil, mounted 
between the side walls of a subsonic wind tunnel, is 
held at a sweep angle of 22.5 degrees and an angle of 
attack of zero. The airfoil is covered with different 
models of ribletted walls and drag coefficient vari- 
ations are estimated by exploring wakes; the latter 
variations are compared to the airfoil’s drag when 
fitted with a smooth sheet of equivalent thickness. 


059,583 

PB90-269861/GAR PC E05/MF E05 
Centre d’Etudes et de Recherches de Toulouse 
(France). Dept. d’Etudes et de Recherches en Aeroth- 
ermodynamique. 

Ecoulements Cisailles Tridimensionnels. Visualisa- 
tion de l’'Ecoulement Autour d’une Aile a Forte 
Fleche et Forte Incidence (Three-Dimensional 
Shear Flows. Visualization of Flow around a Very 
Sweptback Wing at High Angle of Attack). 

Final rept. 

G. Pailhas. Mar 90, 23p DERAT-35/5025.28 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de l’Armement. 


Using different peripheral visualizations, the report dis- 
cusses the behavior of flow around a sweptback wing 
at various angles of attack. Flow around a wing-body 
junction in a sweptback wing was found to differ from 
flow in the vicinity of a straight wing. 


059,584 

PB90-270224/GAR PC E09/MF E09 
Office National d’Etudes et de Recherches Aerospa- 
tiales, Chatillon (France). Direction de !’Aerodynami- 


que. 

Etude Theorique de I’Interaction Entre une Onde 
de Choc Oblique et une Couche Limite Turbulente 
se Developpant sur une Paroi Chauffee (Theoreti- 
cal Study of the Interaction between an Oblique 
Shock Wave and a Turbulent Boundary Layer 
Forming on a Heated Wall). 

Final rept. 

R. Benay. Dec 89, 123p ONERA-RSF-87/7078-AY 
Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de |’Armement. 


This is an in-depth study on the interaction resulting 
from the reflection of an oblique shock wave on a tur- 
bulent boundary layer forming on a heated wall. The 
report presents the findings of the theoretical study 
that was done on this interaction, particularly how well 
three turbulence models fared in predicting the aver- 
age and turbulent sizes of the flow in the area of inter- 
action. The turbulence models considered are the 
Balcwin-Lomax algebraic model, the transport-equa- 
tions model, and the ASM. 


059,585 

PB90-270257/GAR PC A03/MF A01 
Helsinki Univ. of Technology, Espoo (Finland). Lab. of 
Aerodynamics. 

Three-Dimensional Viscous/Inviscid Coupling in 
Subsonic Flow. 

Z. Zhu, S. Laine, and E. Salminen. 1990, 29p SER-B- 
90-B24, ISBN-951-22-0248-4 


The paper proposes coupling MBB low-order panel 
code for three-dimensional compressible subsonic po- 


8 VOL. 90, No. 23 


tential flow and Stock’s boundary layer method for 
three-dimensional compressible laminar or turbulent 
flow. The resulting computer program is valid only for 
simple wings. The panel model may also contain body- 
like Components, however. The friction drag of the 
wing is obtained as a result of the computations. The 
effect of the displacement thickness on the potential 
solution is simulated iteratively using a surface transpi- 
ration model. A comparison with experimental results 
shows that the method predicts the trend of the 
boundary layer effect correctly, although underesti- 
mates its magnitude. 


059,586 

TIB/A90-81377/GAR PC E07 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
(Germany, F.R.). Unternehmensbereich Hubschrauber 
und Flugzeuge. 

eee von Ueberschalliflugzeugen. 
(Aerothermodynamics of supersonic aircraft). 

E.H. Hirschel, H.G. Hornung, J. Mertens, H. Oertel, 
and W. Schmidt. 7 Jul 87, 130p Rept no. MBB- 
LKE122-HYPAC-R-1-A/1 

In German. 


The final report of the study group ‘Aerothermodynam- 
ics’ of the BMFT-study ‘Definition of Key Technologies 
as Starting-Points for the German Industry for the De- 
velopment of Future Supersonic Transport Aircraft 
with Special Regard to Possible Hypersonic Aircraft 
Projects’ gives after an analysis of critical aspects of 
the given guide configurations an evaluation of the 
design and verification tools and of basic flow physics. 
From this work recommendations for the development 
of key technologies of aerothermodynamics are de- 
rived. They enclose design methods, numerical meth- 
ods, experimental simulation and basical aerothermo- 
dynamics. Larger technology projects like laminarisa- 
tion of boundary layers, the building of wind tunnels 
etc. require a further narrowing of the guide configura- 
tions. (orig.). (TIB: RO 8768(1).) (Copyright (c) 1990 by 
FIZ. Citation no. 90:081377.) 


059,587 

TIB/B90-81365/GAR PC E14 
Technische Univ. Braunschweig (Germany, F.R.). Fa- 
kultaet fuer Maschinenbau und Elektrotechnik. 
Beitrag zur Genauigkeitssteigerung bei der Para- 
meteridentifizierung nichtlinearer Prozesse am 
Beispiei der Flugzeugbewegung. (Contribution to 
increased accuracy in parameter identification of 
non-linear processes using the example of aircraft 
motion). 

Diss. (Dr.-Ing). 

K.O. Proskawetz. 15 Feb 89, 157p 

In German. 


The present work involved the use of a two-stage max- 
imum likelihood parameter identification method for 
estimating the unknown parameters of assumed wind, 
aerodynamics and engine models based on flight test 
data. In order to facilitate modeling of the characteris- 
tics of the DORNIER DO 38 twin-engine propeller air- 
craft a multi-point model was developed for its longitu- 
dinal aircraft motion and employed in both stages of 
parameter identification. The first stage of the parame- 
ter identification method utilises the known exact kine- 
matic interrelations between flight condition param- 
eters to verify the consistency of measured data and 
also permits estimating the necessary corrections as 
parameters. The second stage of parameter identifica- 
tion of the research aircraft uses an iteratively devel- 
oped non-linear multi-point model which gives a more 
detailed description of design-inherent local aerody- 
namic interferences. (orig./AKF). (Copyright (c) 1990 
by FIZ. Citation no. 90:081365.) 


059,588 

TIB/B90-81367/GAR PC E14 
Technische Univ. omens (Germany, F.R.). Fa- 
kultaet fuer Maschinenbau und Elektrotechnik. 
Anwendbarkeit einfacher Hubschraubermodelle 
fuer flugmechanische Untersuchungen. (Applica- 
bility of simple helicopter models for flight me- 
chanical investigations). 

Diss. age 

K. Liese. 9 Feb 89, 165p 

In German. 


With the introduction of modern rotor systems the 
operational area of the helicopter has been essentially 
extended. The moment capacity of the rotor provides a 
manoeuvrability which cannot be achieved with con- 
ventional rotors. A verification of mathematical models 
of the helicopter is necessary, since rotor dynamics 


must not be neglected any longer as has previously 
been common for classical helicopter models. In addi- 
tion to the rigid body degrees of freedom, modern cal- 
culation methods involve different models for rotor dy- 
namics which, of course, increase calculating effort. 
The objective of the present paper was to develop for 
the multitude of flight mechanical problems helicopter 
models of different complexities and to determine ap- 
plications for these calculation methods. The evalua- 
tion of the efficiency of helicopter models was espe- 
cially designed to deal with the area of very rapid 
motion processes. (orig./AKF). (Copyright (c) 1990 by 
FIZ. Citation no. 90:081367.) 
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059,589 

AD-A225 029/8/GAR PC A12/MF A02 
Wyle Labs., El Segundo, CA. 

Evaluation of Potential Damage to Unconventional 
Structures by Sonic Booms. 

Final rept. Nov 88-Jan 90. 

L. C. Sutherland, R. Brown, and D. Goerner. May 90, 
274p WR-89-14, HSD-TR-90-021 

Contract F08635-89-C-0044 


Supersonic operations of U.S. Air Force aircraft cause 
sonic booms which may be the source of damage to 
unconventional structures. This problem is addressed 
in this report by (1) a literature survey of damage pre- 
diction and damage assessment techniques for such 
structures; (2) development of a statistical model for 
sonic boom overpressures with emphasis on super- 
sonic operating areas (SOAs) employed for air combat 
maneuver training; (3) development of an analytical 
model to predict the probability of damage; (4) execu- 
tion of a limited experimental program at White Sands 
Missile Range to evaluate response and potential 
damage of two unconventional structures in support of 
the prediction model; and finally (5) definition of algo- 
rithms for use in the Air Force ASAN computer pro- 
gram for evaluation of the probability of damage to un- 
conventional structures from sonic booms. Keywords: 
Sonic booms, Analytical model, Damage assessment, 
Unconventional structures, Archaeology, Historic 
buildings, Adobe, Indian dwellings, Noise assessment, 
Prediction model, National monuments. (JHD) 
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AD-A224 966/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveiand, OH. Lewis Research Center. 

Efficiency Study Comparing Two Helicopter Plane- 
tary Reduction Stages. 

Technical memo. 

T. L. Krantz, and R. F. Handschuh. 1990, 11p NASA- 
E-5405, NASA-TM-103106, AVSCOM-TM-90-C-005 


A study was conducted to compare the efficiency of 
two helicopter transmission planetary reduction 
stages. Experimental measurements and analytical 
predictions were made. The analytical predicted and 
experiments verified that one planetary stage was a 
more efficient design due to the type of planet bearing 
used in the stage. The effects of torque, speed, lubri- 
cant type, and lubricant temperature on planetary effi- 
ciency are discussed. Keywords: Gears, Transmission, 
Efficiency, Power loss. (jhd) 


059,591 
AD-A225 143/7/GAR PC A07/MF A01 
United International Engineering, Inc., Albuquerque, 


NM. 

Hardening Surveillance Illumination Using Aircraft 
Antennas. 

Final rept. Mar 89-Jan 90. 

J. P. Donohoe, and C. D. Taylor. Jun 90, 139p WL- 
TR-90-27 

Contract F29601-88-C-0001 


Aircraft maintenance depots and main operating 
bases need to be able to perform quick checks of the 
EMP hardness of their systems without removing them 
from service for any length of time. Preliminary tests 





have shown that the onboard HF antennas of the EMP 
Test-Bed Aircraft (EMPTAC) may be capable of provid- 
ing the HF excitation required to effectively monitor the 
EMP hardness of aircraft systems. The surface current 
and charge distributions on the EMPTAC which result 
from swept frequency excitation of the HF radio anten- 
nas are computed over a range of 0.5 to 100 MHz 
using various antenna drive configurations. The com- 
putational analysis is performed by using two separate 
frequency-dependent techniques: the method-of-mo- 
ments technique and the physical optics approxima- 
tion. These calculations are then compared with the 
excitation provided from an overhead plan wave and 
with measured data from EMPTAC tests. Keywords: 
Hardness surveillance, HF antennas, Electromagnetic 
pulses. (JHD) 


059,592 

AD-P005 975/8 Not available NTIS. 
Aviation Legere de l’Armee de Terre Villacoublay 
(France). 

go tegen: Dialogue. 

G. Baffeleuf. Jun 87, 4p 

This article is from ‘Rotorcraft Design of Operations 
Held in Amsterdam, Netherlands on 13-16 October 
1986,’ AD-A199 169, p1-12 thru 1-15. 

Availability: Advisory Group for Aerospace Research 
and Development, Neuilly-sur-Seine (France). No 
copies furnished by DTIC/NTIS. 


Three important new factors have recently greatly 
modified the elements of the military-scientific dia- 
logue, giving it a new dimension. The first concerns the 
process by which a new scientific technique is adapted 
to meet an operational requirement. Up to the middle 
of the Second World War, it was the operational re- 
quirement which led to or hastened scientific progress 
in a given area or direction: the operational require- 
ment preceded scientific progress. For example, there 
is no doubt that it was the essential requirement to 
guarantee the security of the British Isles which lay 
behind the rapid progress made in the field of radar. 
We now witness daily some ‘explosion’ of discovery or 
scientific progress in many areas, and in numerous di- 
rections. It is thus no longer for the operational staff a 
matter of being content to state a requirement and 
then leaving to the scientist the responsibility of pro- 
ducing the technical answer; on the contrary, it is a 
question of the operational staff and scientists togeth- 
er perceiving, before any potential enemy does, tech- 
nical advances which have the greatest relevance in 
the operational area. The second factor concerns the 
construction of the instrument of combat itself. Up until 
now, at least in French Army Aviation, we have always 
adapted a weapon to an existing helicopter, one more- 
over designed for civilian use. We have militarised civil- 
ian helicopters (with one exception: the SA 330 Puma, 
which possessed the necessary military characteris- 
tics, but it was not an armed helicopter). It is obvious 
today that we will only get a high performance combat 
helicopter if we build the helicopter round, and as a 
function of, the chosen weapons system. NATO. 


059,593 

AD-P005 976/6 Not available NTIS. 
Army Aviation Systems Command, St. Louis, MO. 
Influence of Operational Requirements on LHX 
Concept Formulation. 

R. D. Hubbard, and R. L. Tomaine. Jun 87, 8p 

This article is from ‘Rotorcraft Design of Operations 
Held in Amsterdam, Netherlands on 13-16 October 
1986,’ AD-A199 169, p2-12 thru 2-8. 

Availability: Advisory Group for Aerospace Research 
and Development, Neuilly-sur-Seine (France). No 
copies furnished by DTIC/NTIS. 


This paper addresses the U.S. Army’s Light Helicopter 
Family (LHX) helicopter program which is with concept 
formulation including governing regulations, how the 
process is executed, the scope of effort involved and 
innovations included for LHX. The evolution of the re- 
quirements is emphasized and the focus of the paper 
is on how operational requirements drive engineering 
requirements and ultimately the design of the aircraft. 
Operational requirements are driven by the LHX con- 
cept, namely, a family of Scout/Attack (LHX-SCAT) 
and Utility (LHX-U) aircraft with common dynamic com- 
ponents, core mission equipment and common sub- 
systems. The impacts of the unique LHX-SCAT aircraft 
on the design and commonality with the LHX-U are dis- 
cussed. The operational requirements are categorized 
into those associated with the Army 21 concept of the 
future battlefield, the threat, safety and Reliability, 
Availability and Maintainability (RAM). Each category 
results in several specific design impacts. The syner- 


gistic effect of these design impacts creates a very 
challenging task when combined with real world cost, 
weight and size goals for the LHX. NATO. 
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This paper focuses on design requirements stemming 
from civil operators. The offshore oil and gas industry 
is and will continue to be the main application of civil 
helicopters. Development of other commercial market 
will require major improvements in almost all areas. 
Some of these areas are highlighted here: safety, reli- 
ability, cockpit ergonomics, vibration for example. The 
current rate of progress is considered much too slow 
and concern is expressed about military and civil re- 
quirements drifting apart. The current situation calls for 
ambitious goals to be attained in commercial helicop- 
ters before the turn of the century. Designers of new 
military helicopters currently on the drawing board 
should be aware of these civil requirements and take 
them into account as much as possible. NATO. 
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The increasing demands on and the complexity of 
future highly augmented rotorcraft call for extensive 
simulation activities in the field of flying qualities utiliz- 
ing operational helicopters, ground-based, and in-flight 
simulators. If both, variable system characteristics and 
high realism of pilot/helicopter situations are required 
in-flight simulators demonstrate definite advantages. 
The key contributions of in-flight simulators in the fields 
of rotorcraft system and subsystem design and for es- 
tablishment of handling qualities criteria and discussed 
on the basis of DFVLR experience and activities. By 
presentation and discussion of recent results achieved 
with the in-flight simulator ATTHeS, operated by 
DFVLR, the potential of this research vehicle in par- 
ticular and of advanced rotorcraft in-flight simulators in 
general is demonstrated with respect to design and 
development of future helicopter systems. (SDW) 
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The preliminary results of two in-flight simulation pro- 
grams on vertical axis rotorcraft handling qualities are 
presented. The parameters investigated in these stud- 
ies were heave damping, Zw thrust to weight ratio, T/ 
W, and a number of dynamic engine governor/rotor 
system models. Flight tasks included hover, hover 
manoeuvering and nap of the earth (NOE) flight. Eval- 
uation of 9 heave damping, thrust to weight ratio con- 
figurations provides that basis to suggest Level 1 Zw 
and T/W boundary values of -0.20 sec. and 1.08 re- 
spectively. These boundaries are compared with other 
relevant work on the topic. The engine governor/rotor 
system evaluation results tend to disagree with han- 
dling qualities predictions based on a vertical velocity 
shaping parameter however further investigation is re- 
quired. NATO. 
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The missions proposed for the next generation heli- 
copter involve requirements to operate in essentially 
zero visibility in the nap-of-the-earth (NOE) environ- 
ment. Such operations will require the use of pilot 
vision aids, which gives rise to the question of the inter- 
action of such displays and the required aircraft han- 
dling qualities. This research was conducted to: 1) in- 
vestigate the required visual cueing for low speed and 
hover, and 2) determine if an increase in stabilization 
can effectively be used to compensate for the loss of 
essential cues. Two flight test experiments were con- 
ducted using a conventional helicopter, and a variable 
stability helicopter, as well electronically fogged lenses 
and night vision goggles with daylight training filters. 
The primary conclusion regarding the essential cues 
for hover was that fine grained texture (microtexture) is 
more important than large discrete objects (macrotex- 
ture), or field-of-view. The use of attitude command 
augmentation was found to be effective as a way to 
makeup for display deficiencies. However, a corre- 
sponding loss of agility occurred with the tested atti- 
tude command/attitude hold system resulting in unfa- 
vorable pilot comments. Hence, the favorable control 
display tradeoff must be interpreted in the context that 
the best solution would be to improve the vision aid. 
Such an improvement would require an increase in the 
visible microtexture, an advancement in display tech- 
nology which is unlikely to be available in the foreseea- 
ble future. NATO. 
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The attitude in the rotorcraft industry towards simulator 
applications during helicopter development work has 
been changing fundamentally in the past decade. 
More and more demanding design requirements for 
future helicopter systems, and the efforts to replace 
current helicopter flying qualities criteria by new i 
fications allowing for mission-oriented handling quali- 
ties, have significantly upgraded the role of stimulation 
in the design process. Rapid advances in recent years 
in the level of sophistication and fidelity of modern 
ground-based simulators have been major contribu- 
tors to this change. Man-in-the-loop real-time simula- 
tion for the design and system investigation of ad- 
vanced aircraft is applied in the MBB fixed-base flight 
simulation center, both for fixed-wing and rotorcraft 
simulation. The simulation facility, which presently 
comprises a basic three channel CGI visual system 
with collimator projection, is being expanded by instal- 
lation of a more powerful 8 channel CGI system with 
six light valve projectors providing an extended field- 
of-view on the inner surface of a spherical dome. The 
visual system takes into account various helicopter- 
specific requirements such as a topographical data 
base with highly detailed low level visual flight cues for 
NOE missions, sensor image presentation (e.g. IR, 
LLLTV) with selectable, and the selection of different 
moving objects superimposed on the scene. NATO. 
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The philosophy of Operational Load Measurement 
programmes as applied to rotary wing aircraft is re- 
viewed. A major aim is to substantiate component fa- 
tigue lives in the light of operational usage. The aircraft 
installation to meet the objectives of the programmes 
is described. The analysis techniques, which are de- 
— to provide the operator and engineer with a visi- 
bility of the origins of fatigue damage, are described 
with illustrative examples taken from current pro- 
grammes. The Paper draws attention to problem areas 
that must be addressed in comprehensive fatigue 
monitoring systems. NATO. 
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A Wessex helicopter at RAE Bedford has been used to 
develop and evaluate a suite of advanced, integrated 
avionics. An important area of study has been con- 
cerned with the display of engine and transmission 
data, and with a system monitor which gives audio and 
visual warning of any problems. The system has dem- 
onstrated that the suppression of engine and transmis- 
sion data at all times except when the pilot asks for it 
to be displayed or the system detects a problem is an 
acceptable technique. The use of synthetic voice 
output has meant that the pilot can spend a greater 
proportion of his time looking out of the aircraft; the 
additional head-out time enables mission effective- 
ness and flight safety to be enhanced. NATO. 
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A six degree-of-freedom (DOF) isolation system usin 
six LIVE units has been installed under an Army/NAS. 
contract on a Bell 206LM helicopter. This system has 
been named the Total Rotor Isolation a. or TRIS. 
To determine the effectiveness of TRIS in reducing 
helicopter vibrations, a flight verification study was 
conducted at Bell’s Flight Research Center in Arling- 
ton, Texas. The objective was to demonstrate a 90% 
(or greater) isolation of the helicopter fuselage from 
the main rotor forces and moments transmitted at the 
blade passage frequency, which is 4/rev in the case of 
the Bell 206LM. The flight test was the final phase of a 
program performed by Bell under a NASA Langley Re- 
search Center contract with funding by the U.S. Army 
Aerostructures Directorate. The flight test data from 
the testbed aircraft indicate that the program objec- 
tives have been surpassed; the 4/rev vibration enve- 
lope, which traditionally has high vibration levels. Re- 
sults of flight tests to date indicate over 95% suppres- 
sion of vibration levels from the rotor hub to the pilot’s 
seat at a considerable weight savings over traditional 
antiresonant isolation concepts. In addition, the TRIS 
installation was designed with a decoupled control 
system has has shown a significant improvement in 
aircraft flying qualities. The improvement was such 
that it permitted the trimmed aircraft to be flown 
‘hands-off’ for a significant period of time, over 90 sec- 
onds. NATO. 
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Vibration still remains as one of the major problem 
areas for rotary-winged flight. In order to control heli- 
copter vibration, many absorption and _ isolation 
schemes have been applied with limited success. Ad- 
vances in both computational techniques and actuator 
at gm have created a firm base for the develop- 
ment and application of active control strategies to the 
helicopter. This paper details one such technique and 
its current demonstration installation on a Westland 30 
helicopter. Termed Active Control of Structural Re- 
sponse (ACSR), the technique employs high-frequen- 
cy force-actuation within the helicopter’s structure. 
These forces are superposed onto the dominant vibra- 
tory forces in an active manner, such that the fuselage 
vibratory eng of is minimised. The basic control phi- 
losophy for ACSR is described and the current experi- 
mental demonstration status is detailed. NATO. 
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Starting with the description of the different design 
principles of articulated, see-saw, hingeless and bear- 
ingless rotor concepts, a variety of realised construc- 
tions is presented and discussed. The flight mechanic 
aspects such as maneuverability and handling quali- 
ties of these different concepts are explained with re- 
spect to their operational capabilities. In particular, the 
differences in the flapping hinge offset are discussed 
which have significant influence on helicopter control- 
lability. The trend of the flapping hinge offset over the 
last three decades of armed and utility helicopters is 
analysed. Supplementary to this the improvements in 
maintainability and reliability are discussed by the in- 
creasing simplification of the recent rotor hub designs 
obtained by the reduction in weight and the lower 
number of parts. NATO. 
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Many different types of rotorcraft and higher disk load- 
ing Vertical Takeoff and Landing (VTOL) concepts 
have been investigated in the past, but none have sur- 
vived to production except for helicopters and one 
direct-lift turbofan VTOL. With modern technology de- 
veloped in the past two or three decades, some of the 
earlier concepts might now be more practical and new 
concepts have become feasible. This paper examines 
some of the rotorcraft concepts that can offer higher 
speeds than the pure helicopters, including the com- 
pound helicopter, ABC, tilt-rotor, X-Wing, and stowed 
rotor configurations. All of these are potentially practi- 
cal aircraft. Economic considerations will dictate that 
the pure helicopter is here to stay; higher speed rotor- 
craft are not as cost-effective at short ranges. Also ex- 
amined is the approach to helicopter sizing for heavy- 
lift applications. It is concluded that a super-large heli- 
copter, sized to carry the heaviest payload needed, is 
unaffordable. A better, more cost effective solution is 
to develop a moderately large helicopter that will carry 
most of the required loads, and to use the twin-lift tech- 
por to transport the occasional extra-heavy load. 
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The next generation of military helicopters have to fly 
under night and adverse weather conditions below top 
tree level. Dornier System started 15 years ago to de- 
velop avionic systems with a performance which allow 
the pilots to fly the new missions. In the Dornier base- 
line display cockpit concept the first steps of a Helicop- 
ter Management System (HMS) will be realized. This 
paper will discuss the main aspects of the system. Its 
main parts are the Dornier AFA mission planning 
system on the ground and the HMS onboard the heli- 
copter. The basic functions of the system will be ex- 
plained. The main point, is to use the same perform- 
ance data base on the ground as in the helicopter. This 
data will be the performance data set for the helicopter 
Flight Manuals. NATO. 
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The A129 is a light attack helicopter developed for the 
ITALIAN ARMY in the antitank configuration. The 
A129 has a four blades articulated main rotor compati- 
ble with Mast Mounted Sight (MMS) installation; it is a 
twin engine helicopter with tan dem cockpit configura- 
tion provided with armored and crashworthy seats and 
an environmental control system integrating an air 
filter. The fuselage and related installations, as the 
landing gear and the fuel tanks are designed to with- 
stand loads arising in case of crash. For the ITALIAN 
ARMY configuration the weapon is represented by the 
TOW missile system with day and night operative ca- 
pability, and by an advanced rocket system, while a 
variety of alternative weapon can be attached under 
the four wing stations. In addition to the various avionic 
mission equipments, a large computer structure inte- 
grating the main helicopter subsystems is installed. 
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The AH-64A Apache is in service with the United 
States Army. This paper documents the operational re- 
quirements that drove the design of the Apache and 
caused the particular combination of attributes pos- 
sessed by the aircraft. Attributes to be discussed in- 
clude performance, survivability, crashworthiness, 
transportability, deployability, navigation, target acqui- 
sition and weapon systems. The second part of the 
paper documents the changes emerging in operational 
requirements, the threat and technology and the prob- 
able impact of these changes on the Apache of the 
future. On the integrated battlefield of today and the 
future the AH-64A ‘Apache’ Advanced Attack Helicop- 
ter, is a valuable force multiplier and provides an 
added lethal dimension to the combined arms team. 
The AH-64A provides an immediate response to the 
needs of the ground commander. The first attack heli- 
copter ever developed specifically for day, night and 
adverse weather anti-armor missions, it has the ability 





to fight and survive at the forward edge of the battle 
area. NATO. 
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The hy Navy and Marina Militare Italians tasked 
EHI to elop a new shipborne helicopter. The two 
Navies defined a common set of requirements related 
to the basic common helicopter plus a dedicated dif- 
ferent set for each specific mission. Concurrently EHI 
made an autonomous research on the potential EH 
101 Civil and Utility Market. Through those analysis 
EHI came to the conclusion that a common basic helo 
could satisfy all the amalgamated requirements even if 
the basic roles were sometimes very different. Follow- 
ing is the exposition of the rationale and the trade off 
approach which was successfully devised and imple- 
mented to the aim of producing a multivariant A/C with 
+ compromise of a performance and cost. 
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Proposed new metrics to assess fighter aircraft agility 
are collected and analyzed. A framework for classifica- 
tion of these new agility metrics is developed and ap- 


plied. A pee yr set of transient agility metrics is 


evaluated a high fidelity, nonlinear F-18 simulation 
— by the NASA Dryden Flight Research Center. 

est techniques and data reduction methods are pro- 
posed. A method of providing cuing information to the 

ilot during flight test is discu: . The sensitivity of 
longitudinal and lateral agility metrics to deviations 
from the pilot cues is studied in detail. The metrics are 
shown to be largely insensitive to reasonable devi- 
ations from the nominal test pilot commands. Instru- 
mentation required to quantify agility via flight test is 
also considered. With one exception, each of the pro- 
posed new metrics may be measured with instrumen- 
tation currently available. Simulation documentation 
and user instructions are provided in an appendix. 
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Decomposition of large problems into a hierarchic pyr- 
amid of subproblems was proposed in the literature as 
a means for optimization of —— systems too 
large for all-in-one optimization. This decomposition 
was established heuristically. The dynamic program- 
ming (DP) method due to Bellman was augmented with 
an optimum sensitivity analysis that provides a mathe- 
matical basis for the above decomposition, and over- 
comes the curse of dimensionality that limited the 
= formulation of DP. Numerical examples are 
cited. 
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An extended Kalman filter (EKF) is used to estimate 
the parameters of a low-order model from aircraft tran- 
sient response data. The low-order model is a siate 
space mode! derived from the short-period approxima- 
tion of the longitudinal aircraft dynamics. The model 
corresponds to the pitch rate to stick force transfer 
function currently used in flying qualities analysis. Be- 
cause of the model chosen, handling qualities informa- 
tion is also obtained. The parameters are estimated 
from flight data as well as from a six-degree-of-free- 
dom, nonlinear simulation of the aircraft. These two 
estimates are then compared and the por ne 
noted. The low-order model is able to satisfactori 
match both flight data and simulation data from a high- 
order computer simulation. The parameters obtained 
from the EKF analysis of flight data are compared to 
those obtained using frequency response analysis of 
the flight data. Time delays and damping ratios are 
compared and are in agreement. This technique dem- 
onstrates the potential to determine, in near real time, 
the extent of differences between computer models 
and the actual aircraft. Precise knowiedge of these dif- 
ferences can help to determine the flying qualities of a 
test aircraft and lead to more efficient envelope expan- 
sion. 
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The aerodynamic, acoustic, and aeromechanical per- 
formance of counterrotating blade concepts were 
evaluated both theoretically and experimentally. Ana- 
lytical methods development and design are ad- 
dressed. Utilizing the analytical methods which 
evolved during the conduct of this work, aerodynamic 
and aeroacoustic predictions were developed, which 
were compared to NASA and GE wind tunnel test re- 
sults. The detailed mechanical design and fabrication 
of five different composite shell/titanium spar counter- 
rotating blade set configurations are presented. 
Design philosophy, analyses methods, and material 
geometry are addressed, as well as the influence of 
aerodynamics, aeromechanics, and aeroacoustics on 
the design procedures. Blade fabrication and quality 
control procedures are detailed; bench testing proce- 
dures and results of blade integrity verification are pre- 
sented; and instrumentation associated with the bench 
testing also is identified. Additional hardware to sup- 
rt specialized testing is described, as are operating 
lade instrumentation and the associated stress limits. 
The five counterrotating blade concepts were scaled 
to a tip diameter of 2 feet, so they could be incorporat- 
ed into MPS (model propulsion simulators). Aerody- 
namic and aeroacoustic performance testing was con- 
ducted in the NASA Lewis 8 x 6 supersonic and 9 x 15 
V/STOL (vertical or short takeoff and landing) wind 
tunnels and in the GE freejet anechoic test chamber 
(Cell 41) to generate an experimental data base for 
these counterrotating blade designs. Test facility and 
MPS vehicle matrices are provided, and test proce- 
dures are presented. Effects on performance of rotor- 
to-rotor spacing, angle-of-attack, pylon proximity, 
blade number, reduced-diameter aft blades, and mis- 
matched rotor speeds are addressed. Counterrotating 
blade and specialized aeromechanical hub stability 
test results are also furnished. 
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The preliminary design study of a supersonic Short 
Takeoff and Vertical Landing (STOVL) fighter is pre- 
sented. A brief historical survey of powered lift vehicles 
was presenied, followed , & technology assessment 
of the latest supersonic STOVL engine cycles under 
consideration by industry and government in the U.S. 
and UK. A survey of operational fighter/attack aircraft 
and the modern battlefield scenario were completed to 
develop, respectively, the performance requirements 
and mission profiles for the study. Three configurations 
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were initially investigated with the following engine 
cycles: a hybrid fan vectored thrust cycle, a lift+lift/ 
cruise cycle, and a mixed flow vectored thrust cycle. 
The lift+lift/cruise aircraft configuration was selected 
for detailed design work which consisted of: (1) a ma- 
terial selection and structural layout, including engine 
removal considerations, (2) an aircraft systems layout, 
(3) a weapons integration model showing the internal 
weapons bay mechanism, (4) inlet and nozzie integra- 
tion, (5) an aircraft suckdown prediction, (6) an aircraft 
stability and control analysis, including a takeoff, 
hover, and transition control analysis, (7) a perform- 
ance and mission capability study, and (8) a life cycle 
cost analysis. A su ic fighter aircraft with STOVL 
capability with the lift + lift/cruise engine cycle seems a 
viable option for the next generation fighter. 


059,614 
N90-23395/8/GAR 
Auburn Univ., AL. 
Avion: A Detailed Report on the Preliminary 
Design of a 79-Passenger, High-Efficiency, Com- 
mercial Transport Aircraft. 

W. Mayfield, B. Perkins, W. Rogan, R. Schuessler, 
and J. Stockert. Jun 90, 87p NAS 1.26:186663, 
NASA-CR-186663 

Contract NASW-4435 


PC A05/MF A01 


The Avion is the result of an investigation into the pre- 
liminary design for a high-efficiency commercial trans- 
port aircraft. Avion is designed to carry 79 passen- 
gers and a crew of five through a range of 1,500 nm at 
455 kts (M=0.78 at 32,000 ft). it has a gross take-off 
weight of 77,000 Ib and an empty weight of 42,400 Ib. 
Currently there are no American-built aircraft designed 
to fit the 60 to 90 passenger, short/medium range mar- 
ketplace. The Avion gathers the premier engineering 
achievements of flight technology and integrates them 
into an aircraft which will challenge the current stand- 
ards of flight efficiency, reliability, and performance. 
The Avion will increase flight efficiency through reduc- 
tion of structural weight and the improvement of aero- 
dynamic characteristics and propulsion systems. Its 
design departs from conventional aircraft design tradi- 
tion with the incorporation of a three-lifting-surface (or 
tri-wing) configuration. Further aerodynamic improve- 
ments are obtained through modest main wing forward 
sweeping, variable incidence canards, aerodynamic 
coupling between the canard and main wing, leading 
edge extensions, winglets, an aerodynamic tailcone, 
and a T-tail empennage. The Avion is propelled by 
propfans, which are one of the most promising devel- 
opments for raising propulsive efficiencies at high sub- 
sonic Mach numbers. Special attention is placed on 
overall configuration, fuselage layout, performance es- 
timations, component weight estimations, and plan- 
form design. Leading U.S. technology promises highly 
efficient flight for the 21st century; the Avion will fulfill 
this promise to passenger transport aviation. 
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N90-23396/6/GAR PC A05/MF A01 
Auburn Univ., AL. Dept. of Aerospace Engineering. 
High Speed Civil Transport. 

S. Bogardus, B. Loper, C. Nauman, J. Page, and R. 
Parris. Jun 90, 94p NAS 1.26:186661, NASA-CR- 
186661 

Contract NASW-4435 


The design process of the High Speed Civil Transport 
(HSCT) combines existing technology with the expec- 
tation of future technology to create a Mach 3.0 trans- 
port. The HSCT was designed to have a range in 
excess of 6000 nautical miles and carry up to 300 pas- 
sengers. This range will allow the HSCT to service the 
economically expanding Pacific Basin region. Effort 
was made in the design to enable the aircraft to use 
conventional ai with standard 12,000 foot run- 
ways. With a takeoff thrust of 250,000 pounds, the four 
supersonic through-flow engines will accelerate the 
HSCT to a cruise speed of Mach 3.0. The 679,000 
pound (at takeoff) HSCT is designed to cruise at an 
altitude of 70,000 feet, flying above most atmospheric 
disturbances. 
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Feasibility Study for a Microwave-Powered Ozone 
Sniffer Aircraft. 

B.S. Thesis. 

D. F. Botros, C. K. Cody, N. P. Forden, M. A. 
Helsing, and T. H. Jutras. 1990, 340p NAS 
1.26:186660, NASA-CR-186660 

Contracts NASW-4435, PROJ. MSG-89A1 


The preliminary design of a high-altitude, remotely-pi- 
loted, atmospheric-sampling aircraft powered by 
microwave energy beamed from ground-based anten- 
na was completed. The vehicle has a gross weight of 
6720 pounds and is sized to carry a 1000 pound pay- 
load at an altitude of 100,000 feet. The underside of 
the wing serves as the surface of a rectenna designed 
to receive microwave energy at a power density of 700 
watts per square meter and the wing has a planform 
area of 3634 square feet to absorb the required power 
at an optimum Mach number M = 0.44. The aircraft 
utilizes a horizontal tail and a canard for longitudinal 
control and to enhance the structural rigidity of the twin 
fuselage configuration. The wing structure is designed 
to withstand a gust-induced load factor n = 3 at cruise 
altitude but the low-wing loading of the aircraft makes it 
very sensitive to gusts at low altitudes, which may 
induce load factors in excess of 20. A structural load 
alleviation system is therefore proposed to limit actual 
loads to the designed structural limit. Losses will re- 
quire transmitted power on the order of megawatts to 
be radiated to the aircraft from the — station, pre- 
senting environmental problems. Since the transmit- 
ting antenna would have a diameter of several hun- 
dred feet, it would not be readily transportable, so we 
propose that a single antenna be constructed at a site 
from which the aircraft is flown. The aircraft would be 
towed aloft to an initial altitude at which the microwave 
power would be utilized. The aircraft would climb to 
cruise altitude in a spiral flight path and orbit the trans- 
mitter in a gentle turn. 
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N90-23404/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Analysis of Internal Flow in a Ventral Nozzle for 
STOVL Aircraft. 

C. F. Smith, and J. G. Mcardle. 1990, 21p NAS 
1.15:103123, E-5451, NASA-TM-103123 

Contract NAS3-25266 

Presented at the 26TH Joint Propulsion Conference, 
Orlando, Fl, 16-18 Jul. 1990; Cosponsored by Aiaa, 
Sae, Asme, and Asee. Limited Reproducibility: More 
Than 20% of This Document May Be Affected by 
Color Photographs Original Contains Color Illustra- 
tions. 


Short takeoff and vertical landing (STOVL) aircraft are 
planned for possible future development. For these 
aircraft, the same propulsion system will provide power 
for lift, hover, and horizontal flight. To accomplish this, 
many designs include a ventral nozzle to provide part 
of the vertical thrust required. Understanding and pre- 
dicting the internal aerodynamic flow caused by a 
single exhaust duct opening are highly desirable in as- 
sessing this concept. A numerical simulation of a ven- 
tral nozzle is presented and the results are compared 
with experimental data. Comparisons include visualiza- 
tions of the flow along the ventral duct walls and in the 
tailpipe plane of symmetry. Performance calculations 
are also compared with measured values. 
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N90-23407/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

NASA Lewis Icing Research Tunnel User Manual. 
R. H. Soeder, and C. R. Andracchio. Jun 90, 40p 
NAS 1.15:102319, E-5015, NASA-TM-102319 


The Icing Research Tunnel (IRT) at Lewis Research 
Center is described and information is provided for 
users who which to conduct experiments in this facility. 
The capabilities of the tunnel test section, main drive 
system, speed control, and spray bars are described. 
Tunnel performance maps of water droplet size as a 
function of liquid water content are presented for a 
range of test section velocities from 43.5 to 217.3 kn 
(50 to 250 mph) for two types of spray nozzles. Tunnel 
facility support systems, which include heated air sys- 
tems, steam and service air systems, altitude exhaust 
system, and model electrical power are described. Fa- 
cility instrumentation capabilities regarding tempera- 
ture and pressure measurements and model attitude 
simulation are discussed. Photographic documenta- 
tion and flow visualization techniques are also de- 
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scribed. Preliminary and pretest meeting formats and 
schedules are outlined. Tunnel user responsibility, per- 
sonnel safety, and cost of tunnel operation are also 
stated. The Icing Research Tunnel is equipped to sup- 
port testing of low-speed models. The IRT is a closed- 
return atmospheric-type tunnel with rectangular cross 
sections. 
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N90-23413/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Lateral-Directional Stability and Control Charac- 
(OSHA) of the Quiet Short-Haul Research Aircraft 
J. D. Stephenson, J. A. Jeske, and G. H. Hardy. May 
. NAS 1.15:102250, A-90007, NASA-TM- 


The results are presented of flight experiments to de- 
termine the lateral-directional stability and control 
characteristics of the Quiet Short-Haul Research Air- 
craft (QSRA), an experimental aircraft designed to fur- 
nish information on various aerodynamic characteris- 
tics of a transport type of airplane that makes use of 
the upper-surface blown (USB) flap technology to 
achieve short takeoff and landing (STOL) perform- 
ance. The flight program designed to acquire the data 
consisted of maneuvers produced by rudder and con- 
trol-wheel inputs with the airplane in several configura- 
tions that had been proposed for landing approach 
and takeoff operation. The normal stability augmenta- 
tion system was not engaged during these maneuvers. 
Time-history records from the maneuvers were ana- 
lyzed with a parameter estimation procedure to extract 
lateral-directional stability and control derivatives. For 
one aircraft configuration in which the USB flaps were 
deflected 50 deg, several maneuvers were performed 
to determine the effects of varying the average angle 
of attack, varying the thrust coefficient, and setting the 
airplane's upper surface spoilers at a 13 deg symmetri- 
cal bias angle . The effects on the lateral characteris- 
tics of deflecting the spoilers were rather small and 
generally favorable. The data indicate that for one test, 
conducted at low thrust (a thrust coefficient of 0.38), 
compared with results from tests at thrust coefficients 
of 0.77 and larger, there was a significant decrease in 
the lateral control effectiveness, in the yaw damping 
and in the directional derivative. The directional deriva- 
tive was also decreased (by about 30 percent) when 
the average angle of attack of the test was increased 
from 3 to 16 deg. 
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N90-24224/9/GAR PC A06/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Stichting Nationaal Lucht- en Ruimtevaartlabora- 
torium, Versiag over Het Jaar 1987 (Activities 
Report in Aerospace and Aerodynamics). 

Annual Report, 1987. 

1987, 104p ETN-90-96774 

Text in Dutch. Original Contains Color Illustrations. 


The flow studies were focused on applied aerodynam- 
ic investigations in the fields of propeller propulsion, 
improvement of the aerodynamic efficiency, and air- 
craft configurations. The development of the measur- 
ing, registration and processing system for the Fokker- 
50 and Fokker-100 aircrafts was accomplished. Com- 
plementary nonlinear calculations were performed 
concerning the behavior in the Fokker-100 fuselage. 
Contributions were made to the preparation of the Ital- 
ian x ray satellite SAX. Basic elements for a computer 
aided engineering infrastructure were developed. Cal- 
culations concerning the noise pollution of large air- 
crafts were performed. Technical equipment was man- 
— for each of the above mentioned research 
elds. 
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PATENT-4 896 533 Not available NTIS 
National Aeronautics and Space Administration, 
Hampton, VA. Lan c! Research Center. 
Miniaturization of Flight Deflection Measurement 
System. 

Patent. 

R. Fodale, and H. R. Hampton. Filed 30 Sep 88, 
— 30 Jan 90, 6p N90-23707/4, PAT-APPL-7- 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A flight deflection measurement system is disclosed 
including a hybrid microchip of a receiver/decoder. 


The hybrid microchip decoder is mounted piggy back 
on the miniaturized receiver and forms an integral unit 
therewith. The flight deflection measurement system 
employing the miniaturized receiver/decoder can be 
used in a wind tunnel. In particular, the miniaturized 
receiver/decoder can be employed in a spin measure- 
ment system due to its small size and can retain al- 
ready established control surface actuation functions. 
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PATENT-4 917 333 Not available NTIS 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Actuated Forebody Strakes. 

Patent. 

D. G. Murri. Filed 11 May 88, patented 17 Apr 90, 
11p N90-23390/9, PAT-APPL-7-192 563 

Supersedes N88-24628 (26 - 18, p 2464). 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


Actuated forebody strakes provide yaw control at high 
angles of attack. In one embodiment, the strakes are 
axially slidable in the forebody to be deployed out of 
slots provided for the strakes in the forebody. In an- 
other embodiment, the strakes are pivotally connected 
at the tip of the strakes to pivot radially outwardly out 
of the slots provided in the forebody. In another em- 
bodiment, the forebody is provided with either a single 
strake or two strakes and the forebody is rotatable to 
vary the radial location of the strake or strakes. All em- 
bodiments achieve significant yaw control capability 
over a wide angle of attack and sideslip ranges. 
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TIB/A90-81375/GAR PC E07 
Fichtel und Sachs A.G., Schweinfurt (Germany, F.R.). 
Untersuchung von Massnahmen zur Minderung 
der Geraeuschemission bei Ultraleichtflugzeugen. 
(Investigation of actions to reduce noise emis- 
sions in ultralight aircrafts). 

K. Krappmann, K. Lueck, M. Maethner, U. ty 
— H.J. Schmid. Jan 89, 142p Rept no. UBA-FB-90- 
Contract UFOPLAN-Nr. 10505303 

In German. With 2 refs., 74 figs., 13 tabs. 


Based on a special Fichtel and Sachs flight engine, the 
prototype of a low-noise ultralight drive was devel- 
oped, while the minimum climb rate of 1.5 m/s could 
be maintained. Our objective was a flyover noise level 
of 50 dB(A) at a height altitude of 150 m at maximum 
engine power. With in-depth research work and a great 
number of actions taken both on the engine and on the 
airscrew 60 dB(A) could be achieved. Comparative 
values measured in a commercial quality label device 
show how problematic it is to meet the currently estab- 
lished limit of 55 dB(A). It appears that further develop- 
ment work on the drive and the integration into an 
aerodynarnically optimized flight device would allow to 
go below the current limit. The objective of 50 dB(A) 
does not seem achievable at present, if the flight fit- 
ness has to be fully maintained. (orig.) (TIB: RN 
8908(90-007).) (Copyright (c) 1990 by FIZ. Citation no. 
90:0813785.) 
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AD-A224 810/2/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Aeronautics and Astronautics. 

Robust and Adaptive Control. 

Final rept. Jan 87-Dec 89. 

L. Valavani. Apr 90, 13p AFATL-TP-90-14 

Contract F08635-87-K-0031 


This research deals with fundamental issues in robust 
and adaptive control, with emphasis on performance 
and stability robustness under parametric uncertainty 
and on the potential applications of such advanced 
control system design methods to the control of high 
performance vehicles such as the supermaneuverable 
aircraft and bank-to-turn missiles. Keywords: Robust 
adaptive control; Identification in the time and frequen- 
cy domains; Parametric uncertainty analysis. (edc) 
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N90-23376/8/GAR PC A09/MF A02 
Georgia Inst. of Tech., Atlanta. 

Optimal Helicopter Trajectory Planning for Terrain 
Following Flight. 

Final Report. 

P. K. A. Menon. Mar 90, 194p NAS 1.26:186470, 
NASA-CR-186470 

Contract NAG2-463 


Helicopters operating in high threat areas have to fly 
close to the earth surface to minimize the risk of being 
detected by the adversaries. Techniques are present- 
ed for low altitude helicopter trajectory planning. 
These methods are based on optimal control theory 
and appear to be implementable onboard in realtime. 
Second order —— conditions are obtained to 
provide a criterion for sma the optimal trajectory 
when more than one extremal passes through a given 
point. A second trajectory planning method incorporat- 
ing a quadratic performance index is also discussed. 
Trajectory planning problem is formulated as a differ- 
ential game. The objective is to synthesize optimal tra- 
jectories in the presence of an actively maneuvering 
adversary. Numerical methods for obtaining solutions 
to these problems are outlined. As an alternative to 
numerical method, feedback linearizing transforma- 
tions are combined with the linear quadratic game re- 
sults to synthesize explicit nonlinear feedback strate- 
gies for helicopter pursuit-evasion. Some of the trajec- 
tories generated from this research are evaluated on a 
six-degree-of-freedom helicopter simulation incorpo- 
rating an advanced autopilot. The optimal trajectory 
planning methods presented are also useful for auton- 
omous land vehicle guidance. 
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N90-23399/0/GAR PC A03/MF A01 

National Aeronautics and Space Administration, Mof- 

fett Field, CA. Ames Research Center. 

Helicopter Airborne Laser Positioning System 

(HALPS). 

J. C. Eppel, H. Christiansen, J. Cross, and J. Totah. 

pr 90, 21p NAS 1.15:102814, A-90139, NASA-TM- 
814 

Presented at the Optical Engineering and Aerospace 

Sensing Meeting, Orlando, Fl, 16-20 Apr. 1990. 


The theory of operation, configuration, laboratory, and 
ground test results obtained with a helicopter airborne 
laser positioning system developed by Princeton Uni- 
versity is presented. Unfortunately, due to time con- 
straints, flight data could not be completed for presen- 
tation at this time. The system measures the relative 
position between two aircraft in three dimensions 
using two orthogonal fan-shaped laser beams sweep- 
ing across an array of four detectors. Specifically, the 
system calculates the relative range, elevation, and 
azimuth between an observation aircraft and a test 
helicopter with a high degree of accuracy. The detec- 
tor array provides a wide field of view in the presence 
of solar interference due to compound parabolic con- 
centrators and spectral filtering of the detector pulses. 
The detected pulses and their associated time delays 
are processed by the electronics and are sent as posi- 
tion errors to the helicopter pilot who repositions the 
aircraft as part of the closed loop system. Accuracies 
obtained in the laboratory at a range of 80 ft in the 
absence of sunlight were + or - 1 deg in elevation; 
+0.5 to -1.5 deg in azimuth; +0.5 to -1.0 ft in range; 
while elevation varied from 0 to +28 deg and the azi- 
muth varied from 0 to + or - 45 deg. Accuracies in 
sunlight were approximately 40 deg (+ or - 20 deg) in 
direct sunlight. 
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N90-23710/8/GAR PC A08/MF A01 
Technische Hogeschool Delft (Netherlands). 
Electronic Spirit Level Tilt Sensor. 

Ph.D. Thesis. 

Y. Xing. 1989, 152p ETN-90-96697 

Sponsored by Netherlands Technical Foundation. 


The realization of an electronic tilt sensor which is 
small in size, suitable for mass production, and capa- 
ble of operating over a 360 degree measurement 
range with a moderate linearity, is investigated. A 
gravitation-orientation sensing unit, an angular posi- 
tion-sensitive detector, and an electronic signal-proc- 
essing circuit using JFETs are described. Experimental 
results of a prototype electronic spirit level tilt sensor 
are presented. 
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N90-23931/0/GAR 


PC A02/MF A01 


Aerospatiale, Paris (France). 

Software Maintenance on Airbus Family. 

J. Grossin, and F. Coustalat. 1989, 9p REPT-892- 
111-101, ETN-90-96624 


Two technologies used to ease software changes on 
board the Airbus family are described. On one all com- 
puters with a database have teleloading capability 
from an MDDU (Multipurpose Disk Drive Unit): configu- 
ration management is performed through MCDU (Mul- 
tipurpose Control and Display Unit), teleloading is 
monitored by the onboard computers. Cn the other an 
extensive use of OBRM (On Board Replaceable 
Module) is made to implement operational program of 
all computers on which changes are expected. Instal- 
lation of the modules in the computer builds the part 
number, solving automatically the configuration control 
problem; special techniques are used to check com- 
patibility between OBRM’s of a given set and between 
this set and the computer hardware. 
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PATENT-4 934 154 Not available NTIS 
Department of the Navy, Washington, DC. 

Apparatus for Cooling Electronic Components in 
Aircraft. 

Patent. 

F. E. Altoz, and J. D. McClure. Filed 25 Jan 89, 
patented 19 Jun 90, 1p AD-D014 601/9, PAT-APPL- 
7-304 048 

Supersedes PAT-APPL-7-304 048, AD-D014 207. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


Aram air cooling system for cooling electronic compo- 
nents in an aircraft provides automatic switching from 
a high ram air speed cooling mode (ACM) to a low ram 
air speed cooling mode (RAM). The cooling system re- 
ceives variable speed ram air during the flight of the 
aircraft and includes an automatically controlled valve 
for either directing high speed ram air to a precooling 
means prior to cooling the electronic components or 
directing low speed ram air directiy to the electronic 
components without precooling. The automatically 
controlled valve is controlled by programmable logic 
module means for comparing the cooling efficiency of 
the electronic components by precooled ram air with 
the cooling efficiency of the electronic components by 
the non-precooled ram air. The cooling efficiencies are 
calculated from temperature measurements of the ram 
air at several locations in the system of the invention. 
Preferably, the ram air cooling means is an air turbine 
which extracts energy from the ram air to drive a com- 
pressor that compresses and discharges heated air 
that exists from the housing for the electronic compo- 
nents after the ram air has performed its cooling func- 
tion. Patents. (jhd) 
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DE$0013631/GAR PC A06/MF A01 
Sandia National Labs., Albuquerque, NM. 
Slotted-wall research with disk and parachute 
models in the DSMA low-speed wind tunnel. 

D. Van Every, and J. L. Harris. Jun 90, 109p SAND- 
89-7064 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


A test program investigated the effects of wall open 
area ratio (OAR) and model axial position on the meas- 
ured drag of disk and parachute models in a low-speed 
wind tunnel. The data and discussion presented in this 
report provide new insight into the nature of slotted- 
wall interference for bluff bodies in steady flow and 
give the first quantitative information on nonsteady 
wall interference and airflow response during the infla- 
tion of a parachute. The report concludes that a fixed 
OAR of between 5% and 15% should eliminate wall 
interference during inflation and greatly reduce steady- 
flow interference for geometric blockages up to 15%. 
Preliminary arguments suggest that an optimum OAR 
may be found that alleviates wall interference for large 
models at low speeds while providing for acceptable 
testing of smaller models in the transonic speed range. 
10 refs., 36 figs., 14 tabs. 
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AD-A224 878/9/GAR PC AO5/MF A01 
Fluid Physics Industries, Encinitas, CA. 

Simulant Gas Test Technique Feasibility. 

Final rept. Dec 88-Jan 90. 

pats Traci. May 90, 85p R90-09-03, WRDC-TR-90- 
Contract F33615-88-C-3011 


The uncertainty engendered by non-equilibrium air ef- 
fects on hypersonic vehicle aerodynamics and heat 
transfer is compounded by the fact that such effects 
are difficult to validate in ground test facilities. Labora- 
tory quality ground test data on air chemistry effects 
are clearly needed to investigate the rich parametric 
effects of scale, complex geometry, turbulence cou- 
pling, and altitude/Mach number flight regime. More- 
over, data is needed for numerical model validation 
purposes. A proposed concept for such a test, referred 
to as the Simulant Gas shock tunnel test, is investigat- 
ed in the present report. The approach is based on the 
use of simulant gas mixtures in a shock tunnel operat- 
ing in the nonreflected shock mode. Simulant gases 
are sought which react at lower temperatures than 
oxygen and which have a relatively well defined igni- 
tion temperature. They thereby provide the possibility 
of remaining unreacted in the freestream of the ex- 
panded shock tunnel flow while reacting at representa- 
tive and controllable rates in the shock layer of a test 
model. The test concept, if feasible, would provide a 
laboratory quality experimental simulation technique 
which possesses reactive flow similitude relative to 
oxygen dissociation at hypersonic flight conditions. 
The feasibility of the simulant gas test concept was 
evaluated by performing reactive flow scaling and re- 
active streamline flow analyses for a limited range of 
combustible gas mixtures. The method is illustrated for 
air by defining flight regimes and baseline shock tunnel 
test regimes for which nonequilibrium oxygen dissocia- 
tion is operative in the vehicle/model shock layer. (jes) 
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N90-23414/7/GAR PC A04/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
User’s Guide to the 1.6 X 2.0 Square M High Speed 
Wind Tunnel HST, Part 1. 

1990, 63p ETN-90-96772 


A combined initial contact with the user and reference 
book is presented. A systems description and enu- 
meration of operating characteristics, types of testing, 
model support systems and instrumentation are given. 
Some special facilities are mentioned together with ap- 
propriate instrumentation. Estimation of testing pro- 
gram duration is described. 
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N90-24103/5/GAR PC A14/MF A02 
Boeing Advanced Systems Co., Seattle, WA. 

lapsa 2 Small-Scale System Specification. 

Final Report. 

G. C. Cohen, and T. C. Torkelson. Mar 90, 310p 
NAS 1.26:182006, NASA-CR-182006 

Contract NAS1-18099 


The details of a hardware implementation of a repre- 
sentative small scale flight critical system is described 
a Advanced Information Processing System 
(AIPS) building block components and simulated 
sensor/actuator interfaces. The system was used to 
study application performance and reliability issues 
during both normal and faulted operation. 
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PB90-270141/GAR PC E05/MF E05 
Institut Franco-Allemand de Recherches, Saint-Louis 
(France). 

ISL Hypersonic Shock Tunnel and !ts Instrumenta- 
tion. 


C. Smeets. 1 Jun 89, 24p ISL-AO-213/89 
Summaries in French and German. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de I’Armement. 


The author briefly describes the shock tunnel at ISL 
and lists the characteristics of hypersonic flows that 
can be generated in it. He then stresses the five es- 
sential measurement techniques developed and used 
over the last 30 years for experiments done in the 
tunnel. They are as follows: differential interferometry 
for visualization of flows and calculation of flow-field 
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densities; laser differential interferometry for accurate 
measurement of optical paths in a low-density gase- 
ous medium; heat-flux measurements — thin-film 
resistance thermometers; laser Doppler velocimetry; 
measurement of aerodynamic forces and moments in 
milliseconds. 


059,635 
TIB/A90-81384/GAR PC E07 
Stuttgart Univ. (Germany, F.R.). Inst. fuer Luftfahrtan- 


des Stuttgarter Hoehenpruefstandes. 
Schi t. (Enhancement of the Stuttgart alti- 
tude test facility. Final report). 
W. Braig, M. Guse, and K. Kuhn. 30 Oct 87, 68p 
Rept no. ILA-87-B-08 
Contract BMFT 514-8891-LVP 840110 
In German. 


The rather small capacity of the Stuttgart altitude test 
facility originally establinsed 25 years ago has been in- 
creased in the last years according to the test pro- 
grammes expected for the future. Two additional com- 
pressors with appropriate piping, cooling and control 
systems applicable for both intake air compression 
and exhaust gas evacuation have been installed. Fur- 
thermore, a new exhaust gas cooling system has been 
established, now, allowing reheat testing up to stoichi- 
ometric combustion. Other features include an addi- 
tional test cell with a hydrostatic thrust balance, an in- 
ertia air cleaner and an increased data recording and 
display system for plant control. The enhanced plant 
allows testing of engines and components with mass- 
flows up to 140 kg/s and with flight Mach numbers up 
to 2.2. (orig.) (TIB: RO 8683(87-08).) (Copyright (c) 
1990 by FIZ. Citation no. 90:081384.) 


General 


059,636 
N90-23344/6/GAR PC A07 
National Aeronautics and Space Administration, 


ngineering: A Continuing Bibliogra- 
phy with Indexes (Supplement 251). 
Apr 90, 147p NAS 1.21:7037(251), NASA-SP- 
7037(251) 


This bibliography lists 526 reports, articles, and other 
documents introduced into the NASA scientific and 
technical information system in April 1990. Subject 
coverage includes: design, construction and testing of 
aircraft and aircraft engines; aircraft components, 
equipment and systems; ground support systems; and 
theoretical and applied aspects of aerodynamics and 
general fluid dynamics. 


059,637 
N90-23345/3/GAR 
National Aeronautics and Space Administration, 
Washington, DC. 

Aeronautical Engineering: A Continuing Bibliogra- 
phy with Indexes (Supplement 252). 

May 90, 124p NAS 1.21:7037(252), NASA-SP- 
7037(252) 


PC A06 


This bibliography lists 425 reports, articles, and other 
documents introduced into the NASA scientific and 
technical information system in April 1990. Subject 
coverage includes: design, construction and testing of 
aircraft and aircraft engines; aircraft components, 
equipment and systems; ground support systems; and 
theoretical and applied aspects of aerodynamics and 
general fluid dynamics. 


059,638 

N90-23370/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Personality Factors in Flight Operations. Volume 1: 
Leader Characteristics and Crew Performance in a 
Full-Mission Air Transport Simulation. 

T. R. Chidester, B. G. Kanki, H. C. Foushee, C. L. 
Dickinson, and S. V. Bowles. Apr 90, 46p NAS 
1.15:102259, A-90018, NASA-TM-102259 


Crew effectiveness is a joint product of the piloting 
skills, attitudes, and personality characteristics of team 
members. As obvious as this point might seem, both 
traditional approaches to optimizing crew performance 
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and more recent training development highlighting 
crew coordination have emphasized only the skill and 
attitudinal dimensions. This volume is the first in a 
series of papers on this simulation. A subsequent 
volume will focus on patterns of communication within 
crews. The results of a full-mission simulation research 
study assessing the impact of individual personality on 
crew performance is reported. Using a selection algo- 
rithm described in previous research, captains were 
classified as fitting one of three profiles along a battery 
of personality assessment scales. The lormances 
of 23 crews led by captains fitting each profile were 
contrasted over a one-and-one-half-day simulated trip. 
Crews led by captains fitting a positive Instrumental- 
Expressive profile (high achievement motivation and 
interpersonal skill) were consistently effective and 
made fewer errors. Crews led by captains fitting a Neg- 
ative Expressive profile (below average achievement 
motivation, negative expressive style, such as com- 
plaining) were consistently less effective and made 
more errors. Crews led by captains fitting a Negative 
Instrumental profile (high levels of competitiveness, 
verbal aggressiveness, and impatience and irritability) 
were less effective on the first day but equal to the 
best on the second day. These results underscore the 
importance of stable personality variables as predic- 
tors of team coordination and performance. 


059,639 

TIB/B90-81363/GAR PC E99 
Deutsche Geselischaft fuer Luft- und Raumfahrt e.V., 
Bonn (Germany, F.R.). 

Jahrbuch 1989 der Geselischaft fuer 
Luft- und Raumfahrt e.V. (DGLR). Bd. 1. (Yearbook 
1989 of the German Society for Air and Space 
Travel (DGLR). Vol. 1). 

1989, 632p 

In German. Annual meeting of Deutsche Geselischaft 
fuer Luft- und Raumfahrt e.V. (DGLR), Hamburg (Ger- 
many, F.R.), 2-4 Oct 1989. 


This volume | contains 67 papers which were delivered 
by scientists from the aeronautics and astronautics in- 
dustries both in Germany and abroad at the 1989 
annual meeting of the DGLR. (HM). (Copyright (c) 
1990 by FIZ. Citation no. 90:081363.) 


059,640 

TIB/B90-81370/GAR 
Messerschmitt-Boelkow-Blohm _G.m.b.H., 
(Germany, F.R.). Zentralbereich Tecknik. 
MBB Forschung und Entwicklung. Technisch-wis- 
senschaftliche Veroeffentlichungen 1989. (MBB 
research and development. Technical-scientific 
publications 1989). 

1989, 343p 

In German. 


The present book gives a summary of publications by 
MBB employees in 1989. The publication of these 
papers must be viewed as public relations work which 
is just even allowable while complying with knowhow 
protection requirements for future MBB products. 
(AKF). (Copyright (c) 1990 by FIZ. Citation no. 
90:081370.) 
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Munich 


Agricultural Economics 


059,641 

PB90-266057/GAR PC A04/MF A01 
Foreign —_- Service, Washington, DC. Oil- 
seeds and Products Div. 

World Oilseed Situation and Market Highlights, 
August 1990. 

Foreign agriculture circular. 

Aug 90, FOP-8-90 

See also PB90-171315. 


The world’s oilseed production for 1990/91 is forecast 
at a record 219.1 million tons, off slightly from last 
month but 4 percent above the 1989/90 level. Foreign 
oilseed production is projected at 160.9 million tons, 
Off 1.0 million tons from the July level but 6 percent 
above last year. 


059,642 


PB90-266065/GAR PC A03/MF A01 
Foreign Agricultural Service, Washington, DC. 

World Agricultural Production, August 1990. 
Foreign agriculture circular. 

Aug 90, 41p WAP-8-90 

See also PB90-257536. 


Contents: 
World Poultry Production; 
Canadian Crop Production and Field Trip Report; 
Winter Grain Production in China. 


059,643 


PB90-266487/GAR PC A07/MF A01 
Economic Research Service, Washington, DC. Com- 
modity Economics Div. 

Foreign Agricultural Trade of the United States 
(FATUS), May/June 1990. 

T. Warden, and M. L. Fant. Jun 90, 128p 

See also PB90-112285. 


U.S. agricultural exports rose slightly during the first 7 
months of FY 1990, increasing 3% to $25.2 billion. 
Record U.S. agricultural imports of $22 billion are fore- 
cast for FY 1990, $500 million above the February 
forecast of $21.5 billion. Japan was the top market for 
U.S. agricultural exports during the past 3 fiscal years, 
followed by South Korea, Canada, the Soviet Union, 
the Netherlands, Mexico, Taiwan, and West Germany. 


059,644 


PB90-266719/GAR PC A04/MF A01 
Economic Research Service, Washington, DC. 
Journal of Agricultural Economics Research, 
Volume 42, Number 2, 1990. 

G. Wunderlich, and J. Carlin. 1990, 69p 
oo from Supt. of Docs. See also PB90- 


The issue contains articles on: Agricultural economics 
and the chaos of economic methodology; A national- 
level economic analysis of Conservation Reserve Pro- 
gram participation: A discrete choice approach; Poul- 
try-related price transmissions and structural change 
since the 1950’s; How economic conditions changed 
the number of U.S. farms, 1960-88; The deterministic 
equivalents of chance-constrained programming; 
Combining survey and other data to estimate agricul- 
tural land values; and Dynamic specification in econo- 
metric estimation. It includes the following book re- 
views: Farm policy analysis; Community economics: 
Economic structure and change in smaller communi- 
ties; Profitability and mobility in rural America: Suc- 
cessful approaches to tackling rural transportation 
problems; Regulation and deregulation of the motor 
carrier industry; and Japanese agricultural policies: A 
time of change. 


059,645 


PB90-272261/GAR PC AO6/MF A01 
Foreign Agricultural Service, Washington, DC. 

Food and Agricultural Export Directory, 1990. 
Miscellaneous pub. 

Aug 90, 115p USDA/MPUB-1481 

Supersedes PB89-136014. 


The United States ranks as one of the world’s largest 
agricultural exporters, refiecting the ability of U.S. agri- 
culture and its related industries to provide ample sup- 
plies of quality products at competitive prices. Bulk 
commodities make up the majority of U.S. overseas 
sales, but significant growth in U.S. exports of consum- 
= sng products is expected to continue during the 
’s. 


Agricultural Equipment, Facilities, & 
Operations 


059,646 


DE90767944/GAR PC A04/MF A01 
=_ Inst., The Hague (Nether- 
ands). 





Warmtepompen in de glastuinbouw. Technisch- 

economische evalutatie in samenwerking met het 

ee . pumps in the Dutch glass-house in- 
lustry). 

V. P. Fonville, M. G. Telle, and N. J. A. Van der 

Velden. Mar 90, 53p ETDE-mf-0767944, ISBN 90- 

5242-058-0 

In Dutch. Summary in English. 

U.S. Sales Only. Portions of this document are illegible 

in microfiche products. 


Performance and installation of a heat pump in a 
glass-house industry are outlined. Then the measuring 
results of eight heat pump equipped glass-house in- 
dustries are presented. The equivalent price is calcu- 
lated to determine the gas price for which there is no 
difference between heat generation by a heat pump or 
by a gas boiler. The performance of a heat pump de- 
pends on the technical design, the fitting-in in the in- 
dustry and operational conditions. In particular the 
necessary adjustments to be made for the heating 
system are important. For the starting-point situation 
the equivalent price for the best type, the water/water 
heat pump, is 0.67 Dutch guilders per m(sup 3) natural 
gas for a 12,500 m(sup 2) industry. The other two eval- 
uated types are the air/water heat pump with a silent 
evaporator and the air/water heat pump with a forced 
evaporator. 11 refs., 9 apps. (ERA citation 15:000000) 


059,647 

PBS0-271735/GAR PC A04/MF A01 
California Dept. of Food and Agriculture, Sacramento. 
Environmental Hazards Assessment Program. 
Atrazine Leaching and Its Relation to Percolation 
of Water as Influenced by Three Rates and Four 
Methods of Irrigation Water Application. 

J. Troiano, C. Garretson, C. Krauter, and J. Brownell. 
Jul 90, 57p EH-90-7 

Prepared in cooperation with California State Univ., 
Fresno. 


The California Department of Food and Agriculture, 
Environmental Hazards Assessment Program con- 
ducted a study to establish a relationship between the 
leaching of a pesticide and the amount of deep perco- 
lating water produced from irrigations. Water applica- 
tion treatments were expressed as a proportion of ETo 
enabling an assessment of the effectiveness of water 
budgeting in mitigating solute movement. In addition, 
the usefulness of ETo to index watering amounts was 
compared in four irrigation methods: sprinkler, basin, 
furrow and drip. The study was conducted on bare soil 
to produce a baseline data set that describes soil and 
water relationships in the absence of a crop that would 
= be used to validate solute movement 
models. 


Agronomy, Horticulture, & Plant 
Pathology 


059,648 

DE90012400/GAR PC A02/MF A01 
Wisconsin Univ.-Madison. Lab. of Genetics. 
Organization of the (und R) chromosome region in 
maize. Triennial report. 

Progress rept. 

J. Kermicle. Jul 89, 69 DOE/ER/13539-2 

Contract FG02-86ER13539 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Maize is highly polymorphic in pattern of anthocyanin 
pigmentation. That portion of the total variation which 
is attributable to one gene is revealed when alleles 
from various sources are incorporated into a standard 
line by backcrossing before comparison under uniform 
environments. The variation associated with such col- 
lections of (und R) alleles is discontinuous, suggesting 
the presence of discrete units of function. Alleles com- 
prising more than one such element constitute an alle- 
lic complex or gene family. An objective of the early 
years of investigation under this grant was to work out 
the arrangement of genic elements in such allelic com- 
plexes. Elements in a complex are identified by inde- 
pendent mutation and separability by recombination, 
the latter serving also to order them in the chromo- 
some. Alleles having from one to three elements each 
were represented among five accessions of the col- 
ored-seed, colored-plant class ((und R-r)). Nine differ- 
ent genic elements were identified. This line of inquiry 


has been de-emphasized in recent years in deference 
to investigating the organization of individual genic ele- 
ments. We have focused on a set of readily distin- 
guished elements that were identified or produced in 
the analysis of allelic complexes. 7 refs., 1 tab. 


059,649 
DE90013109/GAR PC A02/MF A01 
Missouri Univ.-Columbia. 

Explorations of mechanisms regulating ectomy- 
corrhizal colonization of boron-fertilized pine. 
Quarterly report, April 1, 1990-June 30, 1990. 

Hy ge rept. 

H. E. Garrett, and M. A. Sword. 1990, 6p DOE/CE/ 
15270-T14 

Contract FG01-86CE15270 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Research continued on the following tasks: to deter- 
mine the effects of hydroxylation of phenolic com- 
pounds on the growth of Pisolithus tinctorius, a known 
ectomycorrhizal fungus, grown in pure culture; to 
evaluate the effectiveness of phenolase in metaboliz- 
ing the most and least toxic phenolic compounds stud- 
ied; and to determine the types and quantities of phe- 
nolic compounds produced by pine seedlings inoculat- 
ed with Pisolithus tinctorius and receiving boron fertil- 
ization. 1 fig., 2 tabs. 


059,650 

DE90013693/GAR PC A05 

Kansas State Univ., Manhattan. Dept. of Agronomy. 

Rangeland-plant response to elevated CO(sub 2). 

Progress report. 

M. B. Kirkham, E. T. Kanemasu, G. W. Harbers, D. 

W. Reed, and H. He. 1990, 90p DOE/ER/60253-T3 

Contract FG02-84ER60253 

Sponsored by Department of Energy, Washington, DC. 

— copy only, copy does not permit microfiche pro- 
luction. 


No studies have been published concerning the effect 
of elevated levels of atmospheric carbon dioxide 
(CO(sub 2)) on the growth of range plants in a natural 
habitat. Therefore, the objective of this research was 
to determine the response of plants on a native grass- 
land to different CO(sub 2) concentrations and soil- 
moisture conditions. The study was carried out during 
the 1989 growing season on a rangeland in Manhat- 
tan, Kansas. Sixteen large, closed-top, plastic cham- 
bers were constructed and placed on the experimental 
site. Half of the chambers received the ambient level 
of CO(sub 2) and half of the chambers received two- 
times the ambient concentration. Half of the chambers 
were irrigated to maintain well-watered conditions and 
half of the chambers were drought-stressed. There 
were four replications. During the season, measure- 
ments of soil-water content were taken, as well as 
measurements of transpiration, stomatal resistance 
photosynthesis, and CO(sub 2) concentration in the in- 
tercellular spaces of the leaves of big bluestem. At har- 
vest on 31 October 1989, plants were divided into four 
groups: warm-season grasses; cool-season grasses; 
sedges; and forbs. 20 refs., 16 figs., 9 tabs. 


059,651 

DE90013702/GAR PC A04/MF AO1 
Kansas State Univ., Manhattan. Dept. of Agronomy. 
Rangeland-plant response to elevated CO(sub 2). 
Part 2, Large-chamber system: Progress report. 

C. E. Owensby, P. |. Coyne, and L. M. Auen. 1989, 
53p DOE/ER/60253-8 

Contract FG02-84ER60253 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Effects of carbon dioxide enrichment on a tallgrass 
ecosystem were monitored during the 1989 growing 
season. The experimental site was located in pristine 
Tallgrass Prairie north of/and adjacent to the Kansas 
State University campus. Vegetation on the site was a 
mixture of C(sub 3) and C(sub 4) species and was 
dominated by big bluestem and indiangrass. Subdo- 
minants included Kentucky bluegrass, sideoats grama, 
and tall dropseed. Principal forbs included western 
ragweed, Louisiana sagewort, and mayflower scurf- 
pea. The area was ideal for — the experimental 
objectives, in that the mixture of C3 and C4 plants 
would allow for assessment of competitive relation- 
ships among numerous species of both carbon fixation 
pathways. The objectives of this project were: to char- 
acterize the effects of CO(sub 2) enrichment on 
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changes in diet selection and diet quality for ruminants, 
to monitor plant population dynamics under ambient 
and CO(sub 2)-enriched atmospheres, and to measure 
biomass accumulation and leaf area during the grow- 
ing season under ambient and Co(sub 2)-enriched at- 
mospheres. During 1989 we developed and tested the 
system and were able to collect substantial data con- 
cerning the effects of CO(sub 2) enrichment of tall- 
grass prairie. In this report we detail chamber design, 
data acquisition, control of the chamber environment, 
biomass and leaf area response to CO(sub 2) enrich- 
ment, and collection of forage quality samples using 
esophageally-fistulated sheep. 23 refs., 21 figs., 1 tab. 


059,652 
PB90-264656/GAR PC A03/MF A01 
Georgia Experiment Station, Griffin. 

Evaluation of Wildflower Plant Species and Estab- 
lishment Procedures for Georgia Road Sites. 

Final rept. Jul 86-Jun 89. 

W. L. Corley, and A. E. Smith. Feb 90, 28p FHWA/ 
GA-89/8604 

Prepared in cooperation with Federal Highway Admin- 
istration, Atlanta, GA. Georgia Div. Sponsored by 
Georgia Dept. of Transportation, Atlanta. 


During the past three years, 80 wildflower species 
have been evaluated over the state for adaptability, 
performance and color in mixes for various situations 
in roadside beautification with low maintenance. Es- 
tablishment methods have been determined for 35 
adapted species. Plant performance and bloom sea- 
sons of each species have been utilized in formulating 
two adapted mixes; one for utilitarian roadside use in 
highly visible areas and a second for urban setting 
color. Both mixes contain species for color during the 
initial growing season and persistence of the mix 
during subsequent years. ae po strategies of 
fertility levels, weed control, and mowing effects are 
planned for further research areas to determine maxi- 
mum performance and persistence of wildflowers 
plant materiais. 


Fisheries & Aquaculture 


059,653 

PB90-266875/GAR PC A03/MF A01 
Alaska Sea Grant Coll. Program, Fairbanks. 

Alaska Sea Grant College Program Project Direc- 
tory 1990-1991. 

1990, 22p AK-ADMIN-20 

Grant NAS90AA-D-SG066 

Sponsored by National Oceanic and Atmospheric Ad- 
ministration, Rockville, MD. Office of Sea Grant and 
Extramural Programs. 


The Alaska Sea Grant College Program sponsors uni- 
versity-based research, education, and advisory serv- 
ices focused on Pacific marine resources and on relat- 
ed commercial and sport fishery issues. Research re- 
sults and other information are relayed to public and 
private user groups through a network of Sea Grant 
advisory agents located in Alaska’s major fishing re- 
gions. The program also produces many useful low- 
cost publications. They are created to help everyone 
from grade school children to marine industry officials 
and resource managers better understand Alaska’s 
marine resources and associated problems. The pro- 
ee also organizes major professional meetings. 

hese provide a way for resource managers, scien- 
tists, and others to share the latest in marine resource 
education. 


059,654 

PB90-268293/GAR PC A09/MF A02 
National Oceanic and Atmospheric Administration, 
Rockville, MD. 

Fishery Bulletin, Vol. 88, No. 2, 1990. 

1990, 200p 

Also available from Supt. of Docs. See also PB90- 
240698. 


Contents: 

A comparative study of habitat use by young-of- 
the-year, subadult, and adult rockfishes on 
four habitat types in central Puget Sound; 

Separation of two species of sand lances, 
Ammodytes americanus and A. dubius, in the 
western North Atlantic; 
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Determination of factors affecting recruitment of 
chinook salmon Oncorhynchus tshawytscha in 
central California; 

Population characteristics of individually identified 
fin whales Balaenoptera physalus in 
Massachusetts Bay; 

Carcinonemertes wickhami n.sp. (Nemertea), a 
symbiotic egg predator from the spiny lobster 
Panulirus interruptus in southern California, 
with remarks on symbiont-host adaptations; 

Age, growth, and reproduction of bottlenose 
dolphins Tursiops truncatus from the east 
coast of southern Africa; 

Oceanic dispersion of larval fish and its 
implication for mortality estimates: 

Case study of walleye pollock larvae in Shelikof 
Strait, Alaska; 

Tag shedding by southern bluefin tuna Thunnus 
maccoyii. 


059,655 


PB90-269747/GAR PC A13/MF A02 
Rhode Island Univ., Narragansett. International Coast- 
al Resources Management Project. 

Establishing a Sustainable Shrimp Mariculture In- 
dustry in Ecuador. 

Technical rept. 

S. Olsen, and L. Arriaga. 1989, 276p TR-E-6, AID- 
PN-ABD-965 

Prepared in cooperation with Direccion General del 
Medio Ambiente, Quito (Ecuador). Sponsored by 
Agency for International Development, Washington, 
DC. Office of Forestry, Environment, and Natural Re- 
sources. 


The following findings and recommendations are an 
attempt to extract an integrated management strategy 
from the papers presented in the volume, the discus- 
sions at the Guayaquil workshop in August 1986, and 
subsequent discussions with governmental agencies 
and industry representatives in Ecuador. The priorities 
recommended comprise seven elements: Maintain 
water quality in estuaries and near hatcheries; Protect 
and manage the wild shrimp stocks that provide the 
most abundant and cheapest sources of seed shrimp 
to the industry; Implement strategic planning to maxi- 
mize the long-term economic vitality of the industry; 
Overhaul and simplify the permit system governing the 
siting and operation of ponds and hatcheries; Critically 
evaluate the impacts of national policy on the shrimp 
industry; Initiate targeted assistance program to pro- 
mote information exchange within the industry; and Ini- 
tiate a public education program. 


059,656 


PB90-270612/GAR PC A03/MF A01 
American Consulate General, Guayaquil (Ecuador). 
Ecuadorean Fishing Industry, 1989. 

Final rept. 

R. McGrath. 3 Sep 89, 19p NMFS-FIA23/90-17 

See also PB84-100759. Sponsored by National Marine 
Fisheries Service, Washington, DC. Foreign Fisheries 
Analysis Branch. 


Ecuador’s commercial fishermen achieved mixed re- 
sults in 1989. Shrimp farming is Ecuador’s most impor- 
tant fishery activity and harvests suffered their second 
consecutive annual drop in 1989. The shrimp industry 
faced challenges in the areas of financing, post-larvae 
availability, and disease control. Precise harvest data 
for 1989, however, was unavailable. Farmers do not 
expect 1990 to be a record year for the shrimp indus- 
try, but implementation of more intensive techniques 
should increase yields. Tuna catches totaled 41,280 
metric tons (t), or more than 60 percent above the poor 
1988 catches. The improvement, however, was con- 
centrated in catches recorded by the distantwater 
fleet. Ecuador’s fleet of small coastal vessels did not 
do well. Ecuadorean tuna fishermen are concerned 
about U.S. laws which, limit incidental dolphin mortali- 
ties for countries exporting yellowfin tuna to the United 
States. Ecuador, which markets most of its tuna in the 
United States believes that it will meet porpoise mor- 
tality limits set for 1989, but is concerned about the 
more stringent 1990 standards. Artisanal fisheries had 
a strong year in 1989. The Ecuadorean government 
realizing the potential of artisanal fisheries is encour- 
aging importers to fund research on how to develop 
small-scale coastal fishing. 
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Food Technology 


059,657 

AD-A225 195/7/GAR PC A03/MF A01 
Rutgers - The State Univ., New Brunswick, NJ. Dept. of 
Food Science. 

Analysis of Thermal Process of Low-and High- 
Acid Foods in Semirigid Containers. 

Final technical rept. Nov 87-Dec 88. 

K. |. Hayakawa, J. Wang, S. Gilbert, and L. Oleksyk. 
Aug 90, 36p NATICK-TR-90/040 


One military prototype meal consists of thermostabi- 
lized low- and high-acid foods in semirigid containers. 
These foods have in the past been thermoprocessed 
separately because of greatly different lethality re- 
quirements. In order to minimize production costs, the 
present study sought to examine the feasibility of si- 
multaneously processing one meal consisting of chili 
con carne, white rice, and sliced peaches in syrup. the 
simultaneous processing was not possible by adjusting 
initial food temperatures according to computer-simu- 
lation using food temperature data collected experi- 
mentally. However, simultaneous thermostabilizing 
was possible when a container for the peach item was 
insulated properly with expanded polystyrene. The 
proper insulation thickness was slightly dependent on 
the z value of the target inactivation factor. Keywords: 
Ration, Food, Thermostabilized, Packaging, Semirigid, 
Containers, Thermoprocessing, Temperature, Simulta- 
neous, Lethality, Military, Insulation. (JES) 


059,658 

DE90013373/GAR PC A03/MF A01 
Battelie Pacific Northwest Labs., Richland, WA. 
Impact evaluation of an energy savings plan 
project at Bellingham Cold Storage. 

G. E. Spanner, D. R. Dixon, and M. J. Fishbaugher. 
Jun 90, 21p PNL-7237 

Contract AC06-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


This impact evaluation of an energy conservation 
measure (ECM) that was recently installed at Belling- 
ham Cold a (BCS) was conducted for the Bon- 
neville Power Administration (Bonneville) as part of an 
evaluation of its Energy Savings Plan (ESP) Program. 
The Program awards cash incentives to firms that in- 
stall energy conservation measures in their industrial 
processes. The objective of this impact evaluation was 
to assess how much electrical energy is being saved at 
BCS as a result of the ESP and to determine how 
much savings cost Bonneville and the region. The 
impact of the ECM was evaluated with a combination 
of engineering analysis, financial analysis, interviews, 
submittal reviews (BCS’s Completion Report, Propos- 
al, and Abstract), and process evaluation reviews. The 
ECM itself consists of an energy management and 
control system that is used to manage energy con- 
sumption by a large refrigeration system at BCS’s Or- 
chard Drive facility in Bellingham, Washington. At this 
facility, BCS freezes and stores fruits, berries, and fish 
products, while two tenants process frozen fish prod- 
ucts. Energy savings resulting from this ECM are ex- 
pected to be at least 1,094, 402 kWh during the first 
year (a savings of 23%) with ary savings in subse- 
quent years. The ECM cost BCS $169,300 to install, 
Bonneville paid an incentive to BCS of $65,100, and 
the local utility paid an additional incentive of $21,700. 
The levelized cost of these savings to Bonneville will 
be no greater than 5.0 mills/kWh over the ECM’s ex- 
pected 15-year life, and the cost to the region will be 
no greater than 12.5 mills/kWh. It is expected that this 
ECM would have been installed within 3 years even 
without the incentive from Bonneville, and the leve- 
lized cost to Bonneville for just the first three years’ 
savings is 21.03 mills/kWh or less. 3 tabs. 
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DE90797096/GAR PC A03/MF A01 
Instituut voor Graan, Meel en Brood TNO, Wagenin- 
gen (Netherlands). 

nvestigation of energy saving measures and 
equipment. Part 1. (Onderzoek naar energiebe- 
sparende maatregelen en apparatuur. Deel 1). 

W. Rouwen. Aug 89, 29p TNO-IGMB-I-89-414 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


As a result of research on the energy consumption in 
the bakeries, the bread industry and confectioneries 
the IGMB-TNO (Cereals, Flour and Bread Institute of 
the Netherlands Organization for Applied Scientific 
Research) investigated the possibilities of applicated 


and to be applicated gas burners. The furnaces of the 
above mentioned sectors cause considerable energy 
losses, because of a wrong chosen capacity, applica- 
tion or adjustment of the burner. An overview is pre- 
sented of the applicated burners, the failures in the ap- 
plications and the possibilities to adjust existing burn- 
ers to the required capacity of the furnace. Also atten- 
tion is paid to recent developments with regard to 
burners and burner adjustments. The effects of capac- 
ity and adjustments on the furnace temperature are in- 
dicated. 8 figs., 1 tab., 9 refs. 
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PB90-265182/GAR PC A03/MF A01 
Alaska Univ., Fairbanks. Marine Advisory Program. 
Salmon Quality: The Effects of Ice and Chilled Sea- 
water Storage. 

Marine advisory bulletin. 

C. Crapo, B. Himelbloom, E. Brown, J. Babbitt, and 
K. Reppond. 1990, 22p AK/SG-MAB-40 

Grant NAS0AA-D-SGO66 

Sponsored by National Sea Grant Coll. Program, Silver 
Spring, MD 


The Alaska seafood industry is increasingly dependent 
on chilled seawater (CSW) and refrigerated seawater 
(RSW) systems to hold salmon on tenders and fishing 
vessels. These systems are excellent for rapid chilling 
of the fish and maintenance of quality. The experiment 
revealed several potential causes for quality loss when 
salmon are either held in CSW or transferred from 
CSW to ice. When compared to iced fish, salmon held 
in CSW experienced greater weight gain, higher salt 
levels, higher expressible moisture levels, and higher 
nucleotide levels. Although the bacterial counts were 
lowest for salmon held in CSW systems, the predomi- 
nant bacteria were potent food spoilers belonging to 
the genus Pseudomonas. All these conditions resulted 
in salmon that were more susceptible to spoilage and 
handling damage. These changes occurred within four 
days after catch, a typical length for a tender trip. 


059,661 
PB90-267477/GAR 

(Order as PB90-267469/GAR, PC — 

01) 

Government Industrial Development Lab., Hokkaido, 
Sapporo (Japan). 
Food Freezing in the Intermediate Fluidized Bed. 
M. Yumiyama. cMar 88, 2p 
Text in Japanese. 
Included in Reports of the Government Industrial De- 
velopment Laboratory, Hokkaido, v46 p17 1988. 


A new food freezing method has been investigated 
using the so-called intermediate fluidized bed in which 
the food was fluidized together with small particles for 
aid of the fluidization and heat transfer of the food. 
Formed alumina and refined salt particles for the small 
particles were fluidized by the air of -40C to -50C in an 
acrylonitrile resin column of 0.075m 1.D., 1 m height 
and 0.005m thickness. Carrot, radish, potato, onion, 
asparagus, sudachi and sprout were used for the 
freezing test samples. In this freezing method, the heat 
transfer coefficient showed the large value of about 
300 kcal/sq m-h-C, the weight loss of frozen food was 
relatively smaller and the ice crystals in the frozen food 
were smaller and more uniform, compared with direct 
fluidized bed and freezer box methods. The adhesion 
of the small particles on the frozen food was also 
measured and evaluated. It was concluded from the 
experimental results that the food freezing method by 
the intermediate fluidized bed is superior to those by 
the direct fluidized bed and the freezer box. 


General 
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DE90013007/GAR PC A03/MF A01 
Synergic Resources Corp., Bala-Cynwyd, PA. 

New York State farmstead demand-side manage- 
ment. 

9 Nov 89, 26p DOE/CE/28309-T1, SRC-1369R 
Contract FG01-89CE28309 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This project is designed to support the analysis of con- 
servation and load management potential for New 





York State farmsteads and to identify the marketing 
and promotional measures necessary to gain higher 
levels of acceptance. The project is designed to pro- 
vide maximum value to each of the utility co-sponsors 
and to the US Department of Energy, particularly in the 
areas of “technology assessment,” ‘‘market penetra- 
tion,” “integrated utility planning” and “technology 
transfer.” The essential elements of this project are 
the following: a market assessment of the farmstead 
market in New York state and the types of technol- 

ies, programs and services that are presently being 
offered to rural farmsteads; technical options for farm- 
steads will be developed including information on the 
first costs, expected life, performance characteristics, 
demand and energy impacts and conditions affecting 
the attractiveness of such measures. This information 
will be specific to New York State; the market penetra- 
tion model used in this project will analyze DSM pro- 
gram options using utility costs and rate schedules, 
load shapes, technology and customer characteristics 
to determine the cost effectiveness of the various op- 
tions under consideration; and develop a guidebook 
and technology briefs and conduct a two-day work- 
shop to publicize the project approach and the results 
to ensure maximum visibility to the project and its find- 
ings. 6 figs. 
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N90-23813/0/GAR PC A03/MF A01 
Wesleyan Univ., Middletown, CT. Dept. of Earth and 
Environmental Sciences. 

Erosional Development of Bedrock Spur and Gully 
binary maf in the Valles Marineris, MARS. 

Final Report. 

P. C. Patton. 1990, 37p NAS 1.26:180655, NASA- 
CR-180655 

Contract NAGW-0244 


Gully networks separated by resistant bedrock spurs 
are a common erosional feature along the escarp- 
ments that border the Valles Marineris. The resistant 
spur topography is best developed where the base of 
the slope is truncated by linear scarps interpreted as 
fault scarps. Regional variations in slope morphology 
imply that spur and gully topography undergoes a sys- 
tematic progressive degradation through time associ- 
ated with the erosional destruction of the basal fault 
scarps. The comparative morphometry of the divide 
networks indicates that the density of the spur net- 
works and the number of first-order unbranched spurs 
decreases as the basal slope break becomes more 
sinuous. Abstraction of the spurs occurs through rego- 
lith storage in adjacent gullies at the slope base and 
the most degraded slope forms are entirely buried in 
talus. The basal fault scarps apparently control regolith 
transport by allowing debris to drain from the slope. As 
these basal scarps decay the slope base becomes in- 
creasingly sinuous and the slopes become transport 
limited. Dry mass-wasting may be the most important 
process — on these slopes where a continually 
lowered base level is required to maintain the spur to- 
pography. In contrast to the Martian slopes, range 
front fault escarpments in the western U.S. show no 
systematic trend in spur network geometry as they are 
eroded. These weathering limited slopes are con- 
trolled by the more efficient removal of regolith through 
fluvial processes which rapidly create quasi-equilibri- 
um drainage networks. 


Astronomy & Celestial Mechanics 
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AD-A224 599/1/GAR PC A01/MF A01 
Massachusetts Inst. of Tech., Cambridge. Research 
Lab. of Electronics. 


Long-Baseline Astrometric Interferometer. 
Rept. for 1 Jan-31 Dec 89. 

Jun 90, 4p 

Contract N00014-88-K-2016 

Pub. in RLE Progress Report no. 132 p232 Jun 90. 


Effort involved (1) completion of a study on dispersed- 
fringe, group-delay astrometry for the Mark-lll optical 
interferometer and (2) initial development of infrared 
observing capabilities for the same instrument. Fringe- 
tracking systems are typically limited to stars of about 
9th magnitude, but dispersing the white fringe into a 
continuum of colors for which the interference pattern 
can be separately estimated permits integration over 
longer time periods and improved signal-to-noise ratio. 
This technique was demonstrated using the Mark-lll 
stellar interferometer at the Mount Wilson Observato- 
ry. For these tests the detectability limit (SNR about 1) 
was between 2 and 4 detected photons per 4-msec 
frame, using only 4000 frames. This represents an im- 
provement of about 3 stellar magnitudes over the 
standard fringe-tracking mode which requires 40 pho- 
tons per 4-msec interval. These results from four stars 
are believed to be the first stellar observations of dis- 
frac-mirtonh group delays made with a visible-light 
stellar interferometer. Reprints. (jhd) 


059,665 
N90-24189/4/GAR PC A03/MF A01 
— Rechen-inst., Heidelberg (Germany, 


R.). 

Taetigkeitsbericht des Astronomischen Rechen- 
Instituts in Heidelberg fuer das Jahr 1988 (Activi- 
ties Report of the Institute of Astronomical Calcu- 
lations). 

Annual Report, 1988. 

R. Wielen. 1988, 17p ETN-90-96461 

Text in German. 


Several books which were published are described: 
Astronomic fundamental for the calendar, Apparent 
places of fundamental stars, Astronomy and astro- 
physics abstracts. The main research areas were: as- 
trometry (Hipparcos and Tycho projects), structure, 
kinematics, dynamics and development of star sys- 
tems (Milky Way, galaxies) and sky mechanics. 


Astrophysics 


059,666 

AD-A224 706/2/GAR 
Florida Univ., Gainesville. Space Astronomy Lab. 
Infrared Sky Background Radiation. 

Final scientific rept. 1 May 86-30 Apr 89. 

J. L. Weinberg, and N. Y. Misconi. 18 Jun 90, 14p 
AFOSR-TR-90-0805 

Grant AFOSR-86-0161 


PC A03/MF A01 


Existing zodiacal light observations are used to provide 
more detailed information on zodiacal light structure 
and on interplanetary dust properties, spatial distribu- 
tion and dynamics. These results and the associated 
development/comparison of separate inversion meth- 
odologies for optical and infrared observations provide 
further evidence that different particles are responsible 
for the optical (scattering) and infrared (thermal) zodia- 
cal light. Conceptual design studies continued on an 
optical-IR imaging coronagraph/polarimeter array de- 
tector for measurements of the F corona/inner zodia- 
cal light. Keywords: Interplanetary dust; Sky back- 
ground; Zodiacal light; Infrared. (jhd) 


059,667 

AD-A224 782/3/GAR PC A01/MF A01 
California Univ., Berkeley. Space Sciences Lab. 
Cosmic Background Radiation Study Sunyaev- 
Zel'dovich Effect and Small Angular Scale Anisot- 


ropy. 

Final technical rept. 1 Feb 85-31 Jan 86. 

G. F. Smoot. 31 Mar 86, 2p AFOSR-TR-90-0826 
Grant AFOSR-85-0162 


A bolometer cooled by a He-3 refrigerator has been 
built to detect small anisotropies in the cosmic back- 
ground radiation. This bolometer can be tested on 
ground-based instruments and is proposed to be even- 
tually used on a shuttle-borne system. Reprints. (jhd) 
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ASTRONOMY & ASTROPHYSICS 
Astrophysics 


Geophysics Lab. (AFSC), Hanscom AFB, MA. 

High Resolution Photographic Stokes Polarimetry 
of Small Scale Magnetic Flux. 

C. U. Keller, and S. Koutchmy. 22 Jun 90, 14p Rept 
no. GL-TR-90-0159 

Pub. in Proceedings of the Sacramanto Peak Summer 
Workshop (10th) p443-454, 22-26 Aug 88. 


Simultaneous photographic spectra of the Fel 6301.5 
and 6302.5 lines in LCP and RCP over a small scale 
magnetic feature have been analyzed in terms of 
Stokes | and V profile parameters. Special attention 
was paid to the reduction of effects due to the non- 
linearity of the film and to the instrumental polarization. 
We do not find a continuum enhancement in the mag- 
netic filed region and we see magnetic as well as non- 
magnetic line gaps. The small scale magnetic region 
consists of two polarities, but only the dominant polari- 
ty seems to be correlated with the line gap. Keywords: 
Stokes polarimetry; Solar magnetic fields; Polarization; 
Reprints. (JHD) 


059,669 


AD-A225 184/1/GAR PC A03/MF A01 
Geophysics Lav. (AFSC), Hanscom AFB, MA. 

High Resolution Observations of the Solar Corona: 
Why and How. 

S. Koutchmy, and R. N. Smartt. 26 Aug 88, 14p Rept 
no. GL-TR-90-0163 

Pub. in Proceedings of the Sacramento Peak Summer 
Workshop (10th) p560-571, 22-26 Aug 88. 


Because coronal plasma is dominated by the photos- 
pheric-based magnetic field, the corona is highly struc- 
tured, the filling factor being no more than .01. Meas- 
urement of the magnetic field in the fine structure is 
fundamental to understanding the heating mecha- 
nisms and the origin of the fast wind in impulsive 
events. Precise Doppler shift measurements are re- 
quired to study wave phenomena in different tempera- 
ture regions of both closed (loop) systems and also 
open systems, including discontinuities. For such 
measurements, high spatial resolution and relatively 
high photon flux are essential. The limitations of con- 
ventional Lycot coronagraphs, X-UV and white-light 
space-borne coronagraphs and of radio-telescopes 
applied to coronal measurements are briefly discussed 
with regard to the needs of modern coronal research. 
The concept of a new-technology large-aperture mirror 
coronagraph is presented, with applications also in 
other fields of solar and stellar astronomy where low 
instrumentally-scattered light is essential. The prelimi- 
nary results obtained with a miniature version of such a 
mirror advanced coronagragh are presented to illus- 
trate the potential of this new technology. Keywords: 
Solar corona; Solar observations; Coronographs; Re- 
prints. (JHD) 
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AD-A225 185/8/GAR PC A03/MF A01 
Geophysics Lab. (AFSC), Hanscom AFB, MA. 

— Resonance Lines in the Flare of 15 June, 
1 4 

J. G. Porter, K. B. Gebbie, and L. J. November. 25 
Jun 90, 18p Rept no. GL-TR-90-0162 

Pub. in Solar Physics, v120 p309-341 1989. 


Time sequence of He | and He Il resonance line inten- 
sities at several sites within the flare of 15 June, 1973 
are derived from observations obtained with the Naval 
Research Laboratory’s Slitiess Spectroheliograph on 
Skylab. The data are compared with predictions in six 
model flare atmospheres based on two vaiues for the 
heating rate and three for the flux of photoionizing cor- 
onal X-rays and EUV. A peak ionizing flux more than 
1000 times that in the quiet Sun is indicated. For most 
conditions in flare kernels the He II L alpha and L beta 
lines are found to be formed by collisional excitation, 
thereby contributing to the local cooling of the plasma 
at temperatures above 60000 K. Emission in the higher 
Lyman lines is generally the result of a mixture of colli- 
sional excitation at these temperatures and photoioni- 
zaticn and recombination at temperatures near 25000 
K. We discuss implications for the common practice of 
deriving stellar coronal fluxes from He II 1640 A fluxes 
assuming dominance of the recombination mecha- 
nism. Reprints. (JHD) 
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Observations of AR 5395 in Coronal Emission 
Lines. 

R. C. Alrock. 9 Jun 89, 9p Rept no. GL-TR-90-0156 
Pub. in Developments in Observations and Theory for 
Solar Cycle 22 (2nd) p281-290, 8-9 Jun 89. 


Observations of AR 5395 and subsequent rotations 
were obtained with the NSO/SP Emission-Line Coro- 
nal Photometer. Observations in Fe XIV 5303A (2MK), 
Ca XV 5694A (< 3MK), and Fe X 6374A (1MK) were 
obtained at radii between 1.13 and 1.15. The data are 
corrected in real time for the sky background and re- 
duced to absolute intensities in millionths of the bright- 
ness of the center of the disk at the local wavelength. 
Keywords: Solar activity, Solar active regions, Coronal 
photometer, Reprints. (JHD) 
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Lawrence Livermore National Lab., CA. 

Design and analysis of the reflection grating 

arrays for the X ay Multi-Mirror Mission (XMM). 

D. P. Atkinson, J. V. Bixler, P. Geraghty, C. J. Hailey, 

and J. Klingmann. Jun 90, 13p UCRL-JC-104195, 

CONF-9007117-2 

Contract W-7405-ENG-48 

SPIE conference on mathematical imaging, San 
iego, CA (USA), Jul 1990. Sponsored by Department 

of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


The Reflection Grating Spectrometer Experiment 
(RGS), which has been selected for flight on the Euro- 
pean Space Agency’s X-ray Multi-Mirror Mission 
(XMM), includes two arrays of reflection gratings that 
are placed in the X-ray optical path behind two sepa- 
rate grazing incidence X-ray telescopes. Each of the 
gratings arrays picks off roughly half the X-ray light 
emanating from its telescope and diffracts it to a dedi- 
cated strip of charge-coupled device (CCD) detectors 
offset from the telescope focal plane. The arrays con- 
tain 224 100 mm X 200 mm gratings, each mounted at 
a graze angle of 1.58(degree) to the incident beam. 
The gratings are produced by epoxy replication of a 
common master onto very thin substrates. Both the 
gratings and the detector are mounted on a Rowland 
circle which also includes the telescope focus. In this 
paper, we review the current state of both the engi- 
neering and the optical designs for the grating arrays. 
4refs., 9 figs. 
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DE90013473/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 

Site for the astrophysical gamma-ray process. 

W. M. Howard, B. S. Meyer, and S. E. Woosley. Apr 
90, 8p UCRL-JC-104223, CONF-9006212-1 

Contract W-7405-ENG-48 

International symposium on nuclear astrophysics: 
nuclei in the cosmos, Vienna (Austria), 18-22 Jun 
= by Department of Energy, Washing- 
on, DC. 

Portions of this document are illegible in microfiche 
products. 


The origin of the proton-rich isotopes of the heavy ele- 
ments in nature has been studied for over thirty years. 
Specifically, the p-isotopes are those stable nuclear 
isotopes with mass number 74 (approx It) A that lie on 
the proton-rich side of the valley of beta-stability and 
are bypassed by the neutron capture chains that are 
thought responsible for producing the bulk of the 
heavy elements. A leading model for the origin of the 
p-isotopes involves transmuting heavy elements into 
lighter p-isotopes via a series of nuclear photodisinte- 
| smd involving ((gamma),n), ((gamma),p) and 
(gamma),(alpha)) reactions. Such a model,called the 
gamma-process, is quite successful in reproducing the 
bulk of the rare p-isotopes if one assumes a solar- 
system distribution of heavy elements, temperatures in 
the range 2.0 (approx It) T(sub 9) (approx It) 3.0 and a 
hydrodynamical expansion timescale of order 1 sec. 
Such thermodynamic conditions occur quite naturally 
when the neon-oxygen layers of massive stars (M > 
10M(sub 0)) undergo type II supernovae explosions. 
However, a major failure of this model is that the solar- 
system abundance pattern of some light p-isotopes is 
not well reproduced due to a lack of sufficient seeds 
with A > 96. Enhancing the heavy elements with prior 
S-processing during core helium burning is insufficient 
because the peak of such a s-process distribution is 
only near A = 80. Proton captures play no role in the 
gamma-process because in the neon-oxygen rich 
layer the proton mass density is too low to induce cap- 
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tures on the relevant timescales. However, neutron 
captures may slightly modify the distribution. In this 
paper we propose that the requisite thermodynamic 
conditions may also occur in Type la supernovae, 
when carbon-oxygen white dwarfs explode by defla- 
gration. 
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N90-23447/7/GAR PC A19/MF A03 
Computer Sciences Corp., Silver Spring, MD. 

Gamma Ray Observatory (GRO) Dynamics Simula- 
tor Requirements and Mathematical Specifica- 
tions, Revision 1. 

R. Harman, and D. Blejer. Mar 90, 443p NAS 
1.26:183465, FDD/554-89/002-REV-1, NASA-CR- 
183465 

Contract NAS5-31500 


The requirements and mathematical ifications for 
the Gamma Ray Observatory (GRO) Dynamics Simu- 
lator are presented. The complete simulator system, 
which consists of the profie subsystem, simulation 
control and input/output subsystem, truth model sub- 
system, onboard computer model subsystem, and 
postprocessor, is described. The simulator will be used 
to evaluate and test the attitude determination and 
control models to be used on board GRO under condi- 
tions that simulate the expected in-flight environment. 


059,675 

N90-24190/2/GAR 
Cambridge Univ. (England). 
Institute of Astronomy. 
Annual Report, 1988 - 1989. 
1989, 55p 


Activities are reported in the study of: the sun and solar 
system; stars and stellar evolution; galaxies; galactic 
structure; galactic clusters and their origins; quasars; 
astronomical telescopes and other instruments. 


PC A04/MF A01 
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N90-24192/8/GAR 
(Order as N90-24191/0/GAR, PC — 


1) 
Max-Planck-inst. fuer Physik und Astrophysik, Garch- 
ing (Germany, F.R.) 
Multifrequency Observations of Cyg X-2: X Ray 
Observations with Ginga. 
G. Hasinger, M. Vanderklis, K. Ebisawa, T. Dotani, 
and K. Mitsuda. cOct 89, 45p 
In Its Observations of Cygnus X-2 at X Ray, Uv, Optical 
and Radio Frequencies p 1-45. 


The observations of the bright low-mass x ray binary 
and Z-source Cyg X-2, carried out with the Japanese x 
ray satellite Ginga, are reported. The observations 
were effectuated for six days in 1988 June and Octo- 
ber at x ray, ultraviolet, optical and radio wavelengths. 
On both occasions all three spectral states, the hori- 
zontal, normal and flaring branch, showing up as a Z- 
shaped correlation curve in an x ray color-color dia- 
gram, were observed. Quasi-Periodic Oscillations 
(QPO) and noise are detected. The sudden disappear- 
ance of the radio flares, hand in hand with the de- 
crease of QPO and noise power and the softening of 
the x ray spectra at the transition from horizontal 
branch to normal branch can be interpreted in terms of 
a sudden inflation of the inner disk, which engulfs the 
entire magnetosphere in the normal branch. 


059,677 
N90-24193/6/GAR 

(Order as N90-24191/0/GAR, PC an 

1 

Harvard-Smithsonian Center for Astrophysics, Cam- 
bridge, MA. 
Observations of Cygnus X-2 with IUE: Ultraviolet 
Results from a Multiwavelength Campaign. 
S. D. Vrtilek, J. C. Raymond, M. R. Garcia, F. 
Verbunt, and G. Hasinger. cOct 89, 43p 
Contract NAG5-87 
In Max-Planck-Inst. Fuer Physik und oy) Ob- 
servations of Cygnus X-2 at X Ray, Uv, Optical and 
Radio Frequencies p 46-88. 


The observations of the low-mass x ray binary, Cyg X- 
2, taken with the International Ultraviolet Explorer 
(IUE) in a campaign conducted in June and October of 
1988 are reported. A direct relationship between the 
strength of the UV continuum and line emission and 
the placement of the x ray spectrum in one of three 
branches of the so-called Z-shaped curve is found by 
comparison with simultaneous x ray observations. All 


three previously known x ray spectral states are de- 
tected; the UV continuum and line emission increase 
monotonically along the Z with the least emission in 
the horizontal branch, and the most in the flarin 
branch. Emission lines due to Hell, CIV, Nill, NIV, NV, 
SilV, and Mgll are observed. 


059,678 
N90-24194/4/GAR 
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Amsterdam Univ. (Netherlands). Astronomical Inst. 
Optical Seeger way of V1341 Cyg, the Optical 
Counterpart of Cyg X-2. 

J. Vanparadijs, J. Allington-smith, P. Callanan, P. A. 
Charles, and B. J. M. Hassall. cOct 89, 14p 

In Max-Planck-Inst. Fuer Physik und Astrophysik, Ob- 
servations of Cygnus X-2 at X Ray, Uv, Optical and 
Radio Frequencies p 89-102. 


The results of spectroscopic observations of the opti- 
cal conterpart of Cyg X-2 are presented. They were 
performed using the William Herschel Telescope be- 
tween June 9 and 27, 1988, comprising x ray, ultravio- 
let, optical and radio observations. The properties of 
the emission lines in the optical spectrum show large 
variations, which do not appear to be correlated with 
the orbital phase. A comparison with (near-)simultane- 
ous x ray data shows the Hell lambda 4686 and the 
Bowen lambda 4630 emission lines become stronger 
as the x ray source moves from the horizontal branch 
towards the flaring branch of the Z-shaped track in the 
x ray color-color diagram. The possible implications of 
this result are discussed. 
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N90-24195/1/GAR 
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National Radio ee ee Socorro, NM. 
Radio Observations of X Ray Binary Cygnus X- 


2. 

R. M. Hjellming, X. Honghan, F. A. Cordova, and G. 
Hasinger. cOct 89, 24p 

Contract NSF AST-88-14515 

In Max-Planck-Inst. Fuer Physik und Astrophysik, Ob- 
servations of Cygnus X-2 at X Ray, Uv, Optical and 
Radio Frequencies p 103-126. 


The observations of the x ray oy! Cyg X-2 are re- 
ported. They were performed with Ginga X-ray satel- 
lite, IUE and ground based optical and radio instru- 
ments, in 1988 June 10 to 14 and 1988 October 6 to 9. 
An apparent correlation between the behavior of this 
object in the observed wavelengh regions (1.49, 4.9 
and 8.4) is established. Data supports the conclusion 
that Cyg X-2 has radio quiet states. Two hypothetical 
scenarios for a relationship between radio and x ray 
emission in Cyg X-2 are discussed. 


059,680 
N90-24197/7/GAR 

(Order as N90-24196/9/GAR, PC on 
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7 — Hard X ray Light Curve of SN 


J. Englhauser, S . Doebereiner, W. Pietsch, C. 
Reppin, and J. Truemper. cNov 89, 4p 

In Its Contributions of the X Ray Astronomy Group of 
Pr Max-Planck-Institut fuer Extraterrestrische Physik 
p 1-4. 


The observations of supernova 1987A, performed by 
High Energy X ray Experiment (HEXE) on board of the 
Mir-Kvant module, are reported. A total observation 
time of 530,000 s was spent on that target, and data 
are available from day 144 to 843 after the outburst. 
Comparison with published results, data from four de- 
tectors, and improved background subtraction method 
are considered. A finai energy calibration is estab- 
lished. Hard x ray flux from SN 1987A are discovered. 
X ray light curves are presented in three + bands, 
extending the time coverage to June 1989. The new 
results confirm the results published. 
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Observations of Black Hole Candidates with the 
Mir-Kvant HEXE. 

S. Doebereiner, J. Englhauser, W. Pietsch, C. 
Reppin, and J. Truemper. cNov 89, 6p 

In Its Contributions of the X Ray Astronomy Group of 
~ _— fuer Extraterrestrische Physik 
p 4 


The spectra and light curves, obtained with improved 
data processing techniques, of black hole candidates 
are presented. The three black hole candidates 
Cygnus X-1.GX339-4, and the x ray transient source 
GS2000+.25 were observed with the High Energy X 
ray Experiment (HEXE) aboard the Soviet space sta- 
tion MIR. The spectra of Cygnus X-1 and GS2000+ 25 
in the energy range from 30 to 180 keV deviate signifi- 
cantly from simple power laws and are compatible with 
either thermal bremsstrahlung from a hot and optically 
thin plasma or low energy photons comptonized to 
high x ray energies in a hot plasma cloud. 
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EXOSAT Observations of Cygnus X-1: Study of the 
Soft X ray Excess. 
M. Balucinska, and G. Hasinger. cNov 89, 6p 
In Its Contributions of the X Ray Astronomy Group of 
the : ade fuer Extraterrestrische Physik 
p 11-16. 


Ten observations of Cygnus X-7 made by the EXOSAT 
medium energy experiment, in the period of 1984 to 
1985 when the source was in its low state, are exam- 
ined. The presence of a soft component (black body 
temperature of around 0.2 keV), on top of high energy 
power law component, is confirmed in all spectra. The 
emission line at 6.2 keV is also visible and its intensity 
varies during the dips. The soft component undergoes 
more distinct fluctuations than the hard one, which is 
well seen on a color-color and a color-intensity dia- 
gram. The results are discussed in the framework of an 
accretion disc model. 
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Noise variably : Cyg X-1 and Her X-1. 


T. Belloni, and G. Hasinger. cNov 89, 5p 

In Its Contributions of the X Ray Astronomy Group of 
the Max-Planck-institut fuer Extraterrestrische Physik 
p 17-21. 


The aperiodic variability in the x ray emission of Cyg x: 
1 and Her X-1 is examined from EXOSAT archive 

by means of the production of broad band power spec- 

tra. The power spectra of Cyg X-1 is analyzed and 
show a complex shape and variations of the break fre- 
quency over one order of magnitude. Good agreement 
with the data is obtained using a shot noise model with 
a distribution in shot lifetimes. The noise in Her X-1 
shows variations correlated with the 35d cycle of the 
source. The observations are consistent with occulta- 
tion by the inner accretion disk. 
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Max-Planck-Inst. fuer Physik und Astrophysik, Garch- 
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AT Observations of the Pulse Profile of Her 
X-1 During Intermediate Intensity States in a 35- 
Day-Cycle in 1985. 
P. Kahabka. cNov 89, 6p 
In Its Contributions of the X Ray Astronomy Group of 
—_ fuer Extraterrestrische Physik 
Pp 22-27. 


The observations of the Her X-1 performed by 
EXOSAT during two 35-day-cycles, in 1984 and 1985, 
are reported. A pulse profile change was observed and 
modeled by a free precessing neutron star (NS). It is 
shown that the progressive intensity reduction from 
the left to the right pulse flank of the main pulse can be 
described by highly ionized obscurating screen at the 
inner magnetospheric boundary of the accetion disk 
with a scale height of approximately 2 x 10(exp 6)/cm. 
A sideward tilt of approximately 60 degrees of the NS 


rotation axis accounts for the vertical movement of the 
poles of the NS causing the asymmetric obscuration of 
the main pulse. Further evidence that the Her X-1 per- 
forms a free precession movement is analyzed. 
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Max-Planck-Inst. fuer Physik und Astrophysik, Garch- 
ing (Germany, F.R.) 
Pulsed Light Curve of Vela X-1. 
B. C. Raubenheimer. cNov 89, 5p 
In Its Contributions of the X Ray Astronomy Group of 
——— fuer Extraterrestrische Physik 
p 28-32. 


The 283 second pulse profile of Vela X-1 and its de- 

pendence on spin and orbital phase and energy are 
vestigated Low and medium energy data from 
EXOSAT observatory are analyzed. Pulsed emission 
was found down to the lowest — measurable (0.7 
to 2 keV). A pulse phase analysis showed that the 
pulse profiles are independent of the orbital phase and 
on time scales larger than 4 hours. It is shown that the 
five low energy peaks evolve gradually out of the 
double peak structure at high energies and that the 
transition occur in the 6 to 20 keV range. Comparison 
with existing models led to conclude that the neutron 
Sstarisa yop pom rotator with the magnetic axis 
close to the line of sight and that the x rays must be 
produced in slightly asymmetric accretion columns at 
the magnetic poles. These columns consist of cold, 
highly magnetized plasma. The energy region in which 
the pulse shape transformation took place indicate a 
magnetic field of 2-5 x 10(exp 12) G. 
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AT Deep —_— of the LMC X-4 Region. 
W. Pietsch, K. Denneri, and C. Rosso. cNov 89, 5p 
In Its Contributions of the X Ray Astronomy Group of 
— fuer Extraterrestrische Physik 
p 33- 


The EXOSAT observations of the LMC X-4 region, ob- 
tained during more than 70h observing time from 1983 
to 1986, are examined. The observations were per- 
formed with the low —_ x ray telescope and chan- 
nel multiplier array and 3000 angstrom Lexan filter are 
combined into one anor The supernova remnants 
N49 and N63A and the Me star LHG57 are detected in 
the EXOSAT image and in addition the x ray source 
EXO 053109-6609.2. This EXOSAT LMC transient is 
only visible during 1983. The star HD37935, the emis- 
sion nebulae N55 and N55A, a stellar association near 
N62A, the star cluster NGC2003 are also shown, how- 
ever, they are not detected due to UV radiation leaking 
through the filter. 
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l Variability of LMC X-4. 

K. Dennerl. cNov 89, 7 
In Its Contributions of ie X Ray Astronomy Group of 
——e—eeeeee fuer Extraterrestrische Physik 
p ; 


EXOSAT observations of the LMC X-4 region are re- 
ported. It is shown that the mean spectrum of LMC X- 
4, during the on state, is characterized by a hard power 
low with a high energy cut-off, a soft energy excess, 
and an iron emission line. During a very bright flare the 
spectrum was found to change the thermal brems- 
strahlung. Pulse phase spectroscopy during this flare 
reveals the existence of two iron lines which cha 
their separation with pulse phase and with the intensity 
of the continuum. The behavior is consistent with the 
assumption of symmetrical Doppler shifting. During 
other flares instantaneous phase shifts by approxi- 
mately 180 deg are detected in the pulse profile. The 
consequences of these observations are discussed 
and compared to the situation in Her X-1. 
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lole of Comptonisation in Energy Spectra of 


toad QPO-Sources. 

N. S. Schulz, and R. A. M. J. Wijers. cNov 89, 6p 

In Its Contributions of the X Ray Astronomy Group of 
po ee fuer Extraterrestrische Physik p 


The spectral variability of Quasi-Periodic Spectral 
(QPO) sources is analyzed from EXOSAT data. It is 
found that blackbody comptonized by hot electron 
plasma fit the EXOSAT spectra of these sources. The 
fit is as accurate as using two component spectral 
models. This equivalency is observed within all spec- 
tral branches. A parametrization of the color-color dia- 
gram indicates systematical parameter variations in all 
spectral branches. They can be decomposed in a vari- 
ation of single photon source and an extended hot 
electron cloud. temperature of the photon source 
varies between 0.5 and 1.0 keV, the electron cloud has 
scattering depths between 3 and 7 and temperatures 
from 2.0 to 5.0 keV. Links to QPO-models on the hori- 
zontal spectral branch and physical consequences of 
the model are discussed. 
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Evolution of Light Domain Walls Interacting with 
Dark Matter, Part 1. 

A. Massarotti. Apr 90, 19p NAS 1.26:181123, 
FERMILAB-PUB-90/ 77-A, NASA-CR-181123 
Contract NAGW-1340 

Prepared in Cooperation with Fermi National Accelera- 
tor Lab., Batavia, Il Sponsored in Part by Doe. 


The evolution of domain walls generated in the early 
Universe is discussed considering an interaction be- 
tween the walls and a major gaseous component of 
the dark matter. The walls are supposed able to reflect 
the particles elastically and with a reflection coefficient 
of unity. A toy Lagrangian that could give rise to such a 
phenomenon is discussed. In the simple model stud- 
ied, highly non-relativistic and slowly varying speeds 
are obtained for the domain wails (approximately 10 
(exp -2)(1+z)(exp -1)) and negligible distortions of the 
microwave background. In addition, these topological 
defects may provide a mechanism of forming the large 
scale structure of the Universe, by creating fluctua- 
tions in the dark matter (delta rho/rho approximately 
O(1)) on a scale comparable with the distance the 
walls move from the formation (in the model d less 
than 20 h(exp -1) Mpc). The characteristic scale of the 
wall separation can be easily chosen to be of the order 
of 100 Mpc instead of being restricted to the horizon 
scale, as usually obtained. 
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D. N. Schramm. Jun 90, 27p NAS 1.26:181060, 
FERMILAB-CONF-90/120-A, NASA-CR-181060 
Contracts NAGW-1340, NAGW-1321 
Prepared in ation with Fermi National Accelera- 
tor Lab., Batavia, |! Sponsored in Part by Doe. Present- 
ed at the la Thuile Workshop, Mar. 1990. 


It is shown that LEP probes the Big Bang in two signifi- 
cant ways: (1) nucleosynthesis, and (2) dark matter 
constraints. In the first case, LEP verifies the cosmolo- 
gical standard model prediction on the number of neu- 
trino types, thus strengthening the conclusion that the 
cosmological baryon density is approximately 6 per- 
cent of the critical value. In the second case, LEP 
shows that the remaining non-baryonic cosmological 
matter must be somewhat more massive and/or more 
weakly interacting than the favorite non-baryonic dark 
matter candidates of a few years ago. 
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Thermal Relics: Do We Know Their Abundances. 
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NAS 1.26:183334, FERMILAB-PUB-90/97-A, NASA- 
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The relic abundance of a particle species that was 
once in thermal equilibrium in the expanding Universe 


December 1,1990 19 
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depends upon a competition between the annihilation 
rate of the species and the expansion rate of the Uni- 
verse. Assuming that the Universe is radiation domi- 
nated at early times the relic abundance is easy to 
compute and well known. At times earlier than about 1 
sec after the bang there is little or no evidence that the 
Universe had to be radiation dominated, although that 
is the simplest and standard assumption. Because 
early-Universe relics are of such importance both to 
particle physics and to cosmology, three nonstandard 
possibilities are considered in detail for the Universe at 
the time a species’ abundance froze in: energy density 
dominated by shear (i.e., anisotropic expansion), 
energy density dominated by some other nonrelativis- 
tic species, and energy density dominated by the kinet- 
ic energy of the scalar field that sets the gravitational 
constant in a Brans-Dicke-Jordan cosmological mode. 
In the second case the relic abundance is less than the 
standard value, while in the other two cases it can be 
enhanced by a significant factor. Two other more 
exotic possibilities for enhancing the relic abundance 
of a species are also mentioned--a larger value of 
Newton's constant at early times (e.g., as might occur 
in superstring or Kaluza-Klein theories) or a compo- 
nent of the energy density at early times with a very 
stiff equation of state (p greater than rho/3), e.g., a 
scalar field phi with potential V(phi) = Beta /phi/ (exp 
n) with n greater than 4. Results have implications for 
dark matter searches and searches for particle relics in 
general. 
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Projekt Galileo: Erkundung des Planeten Jupiter 
und Seiner Monde (Project Galileo: Recognition of 
the Planet Jupiter and its Moons). 

11 Oct 89, 7p REPT-42/89, ETN-90-96448 

Text in German. 


The Galileo mission, part of the NASA Lunar and Plan- 
etary Exploration Program, which is intended to put a 
space vehicle in orbit and to introduce an entry probe 
into the atmosphere of Jupiter is outlined. The chemi- 
cal composition and the dynamic structure of Jupiter’s 
atmosphere, the dynamics of Jupiter’s magnetosphere 
and the morphologic and geologic status of Jupiter’s 
moons are investigated. Low energy proton and elec- 
tron measurements in the magnetosphere, radio and 
plasma waves analysis, evaluation of the distribution 
of high energy protons and electrons in the Jupiter 
system are carried out. The gas distribution is analyzed 
by measurement of the molecular weight. The hydro- 
gen/helium ratio in the atmosphere is measured. 
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Fluorescent HD emission from photodissociation 
regions. 

A. Sternberg. Mar 90, 42p Rept no. MPE-177(prep) 


Computations are presented of the infrared fluores- 
cent HD emission spectrum that is produced in cold, 
isothermal, static photodissociation regions at the sur- 
faces of interstellar molecular clouds exposed to ultra- 
violet (UV) radiation. A scaling equation is derived 
which relates the HD line intensities to the gas density, 
the intensity of the incident UV radiation, the grain sur- 
face molecular formation rate coefficient, and the 
cosmic ray ionization rate. Fluorescent HD emission 
lines may be detectable from dense photodissociation 
regions with hydrogen densities equal to approx.= 
5x10 (6) cm (-3) which are exposed to intense UV 
fields. (orig.). (Copyright (c) 1990 by FIZ. Citation no. 
90:081382.) 
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Thermal instabilities in cooling flows: The evolu- 

tion of nearly spherical perturbations. 

W. Brinkmann, S. Massaglia, and E. Mueller. Feb 90, 

33p Rept no. MPE-176(prep) 


We follow numerically, in one and two dimensions, the 
temporal evolution of thermally unstable blobs in con- 
nection with the problem of mass accretion in cooling 
fiows. The hydrodynamic equations are solved in 
spherical geometry for an initially homogeneous cool- 
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ing medium, including thermal conduction. The initial 
isobaric perturbations are followed in time until self 
gravity effects, not included in the equations, are 
thought to become important. In the one dimensional 
case we find that after the linear phase the perturba- 
tion evolves on time scales much shorter than the 
linear ones and, depending on the initial matter densi- 
ty, a cool, dense core of size approx.= 10 (-3) -10 (-2) 
times the initial perturbation scale size forms. This 
rows in size due to continuous accretion from the 
hotter) outside gas and may become eventually gravi- 
tationally unstable. We discuss our 1-D results in com- 
parison with others obtained for a plane-parallel slab 
geometry. We further show the qualitative difference 
between a 1-D and a 2-D calculation with otherwise 
very similar physical parameters. (orig.). (Copyright (c) 
1990 by FIZ. Citation no. 90:081383.) 
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Northward IMF and Patterns of High-Latitude Pre- 
cipitation and Field-Aligned Currents: The Febru- 
ary 1986 Storm. 

F. J. Rich, D. A. Hardy, R. H. Redus, and M. S. 
Gussenhoven. 1 Jun 90, 25p Rept no. GL-TR-90- 
0185 

Pub. in Jnl. of Geophysical Research, v95 nA6 p7893- 
7913, 1 Jun 90. Original contains color plates: All 
DTIC/NTIS reproductions will be in black and white. 


On February 7, 1986, during a major geomagnetic 
storm the Bz component of the interplanetary magnet- 
ic field (IMF) turned strongly northward for several 
hours. Data from the Defense Meteorological Satellite 
Program F6 and F7 satellites and the HILAT satellite 
were used to study the evolution of the pattern of high- 
latitude precipitation and field-aligned currents in re- 
sponse to this change. Prior to the northward IMF 
period, the auroral zone was observed down to mid- 
latitudes and was very wide in latitude, and strong, 
large-scale ‘region 1 / region 2’ currents were clearly 
present. Following the northward turning, the equator- 
ward boundary of the auroral zone on the nightside 
contracted sharply poleward and polar cap arcs were 
observed. The strength of the region 1 / region 2 cur- 
rents decreased markedly and became immeasurably 
small at the time of the maximum contraction of the 
auroral oval. An NBZ current system was observed to 
grow and expand in the southern (summer) high lati- 
tude ge over a period of more than 2 hours. When 
the IMF turned southward again, the pattern quickly 
reversed. The BPR contracted; the CPS precipitation 
regions expanded; the equatorward boundary of the 
auroral oval moved to lower latitudes; the NBZ cur- 
rents disappeared in less than 30 min; and the region 1 
/ region 2 currents reappeared. Again, the BPR/CPS 
boundary did not move as rapidly and thus may indi- 
cate that the changes are due more to a reconfigura- 
tion within the magnetosphere than a change in the 
portion of the magnetosphere that is open or closed. 
Reprints. (jhd) 
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Effects of Magnetic Storm Phases on F-Layer Ir- 
regularities from Auroral to Equatorial Latitudes. 
Quarterly rept. 1 Apr-30 Jun 90. 


PC A01/MF A01 


J. Aarons, and M. Mendillo. 30 Jun 90, 4p 
Contract N00014-89-J-1754 


In progress is a major study of the effect of the ring 
current on the sub-auroral and equatorial generation of 
patches of irregularities. In addition studies are on- 
going for determining the dynamics of electric field 
penetration in latitude with the start of a major geo- 
magnetic storm. For the first time simultaneous obser- 
vations of irregularities at high and equatorial latitudes 
will be utilized. The studies use scintillation and spread 


F data as well as optical observations for data from 
1971-1989. Two basic concepts are being studied. 
With the statistics of morphology of F-layer irregular- 
ities now in hand, it is possible to forecast in broad 
terms what to expect at equatorial, auroral and polar 
latitudes during various levels of solar flux. With the 
beginning of an understanding of the effect of the vari- 
ous phases of magnetic storms on generating irregu- 
larities as noted from the solar wind, ring current, con- 
vection, auroral index, and magnetic index parameters, 
it is possible to roughly forecast levels of F-layer irreg- 
ularity intensity. With these in hand, the utility of space, 
time, and frequency diversity can be evaluated. Diver- 
reg Chay be used if forecasting in real time was possi- 
le. 


059,697 

DE90013157/GAR 

Los Alamos National Lab., NM. 
Study of positrons from Soviet nuclear powered 
satellites as tracers for magnetospheric research. 
E. W. Hones. 1990, 14p LA-UR-90-2132, CONF- 
9006220-2 

Contract W-7405-ENG-36 

COSPAR plenary conference (28th), The Hague 
(Netherlands), 25 Jun - 6 Jul 1990. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


PC A03/MF A01 


Two Soviet satellites carrying nuclear reactors operat- 
ed in circular 790 km orbits (65(degree) inclination) in 
1987 and 1988. Positrons generated in the satellites’ 
surfaces by the intense reactor gamma radiation es- 
caped and were trapped for periods of minutes to 
hours in the geomagnetic field. These positrons have 
been observed on many occasions by gamma ray sen- 
sors on the SMM satellite (in 500 km orbit) which iden- 
tify the positrons by the 511 keV gamma rays created 
when they annihilate in the sateilite surface. The SMM 
detector provides a time resolution of 64 milliseconds. 
It has recorded positron rise-times of less than 0.5 
second (corresponding to about 1 positron gyroradius) 
on many occasions as it encounters the low-L edge of 
positrons injected by the Soviet satellites as far as half- 
way around the earth. We are studying the potential of 
these sharply defined positron shells as magnetos- 
pheric tracers and as a means for examining particle 
diffusion and loss processes. 3 refs., 5 figs. 
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The regions of the plasma sheet adjacent to the north 
and south lobes of the magnetotail have been de- 
scribed by many experimenters as locations of beams 
of energetic ions and fast-moving plasma directed pri- 
marily earthward and tailward along magnetic field 
lines. Measurements taken as sateiiites passed 
through one or the other of these boundary layers 
have frequently revealed near-earth mirroring of ions 
and a vertical segregation of velocities of both earth- 
ward-moving and mirroring ions with the fastest ions 
being found nearest the lobe-plasma sheet interface. 
These are features expected for particles from a dis- 
tant tail source (bar E) (times) (bar B) drifting in a 
dawn-to-dusk electric field and are consistent with the 
source being a magnetic reconnection region. The 
plasma sheet boundary layers are thus understood as 
separatrix layers, bounded at their lobeward surfaces 
by the separatrices from the distant neutral line. This 
paper will review the observations that support this in- 
terpretation. 10 refs., 7 figs. 


059,699 

DE90013470/GAR PC A02 
EG and G Energy Measurements, Inc., Los Alamos, 
NM. Los Alamos Operations. 

Workshop on artificially ionized layers in the at- 
mosphere. Foreign trip report, October 5-14, 1989. 
T. W. Tunnell. 30 Oct 89, 7p EGG-10617-7002, LAO- 
2732-1856 

Contract AC08-88NV10617 

Sponsored by Department of Energy, Washington, DC. 





Paper copy only, copy does not permit microfiche pro- 
duction. 


| oe ea our report which described our technique 
of inferring electron temperature in a microwave in- 
duced plasma. The primary oat gor of my trip to Kiev 
was to present a paper entitled ‘Analysis of Nitrogen 
Light Emission from Artificially lonized Layers (AIL) 
Breakdown” at the AIL workshop. The AIL concept is 
to produce an ionized layer in the atmosphere from 
which radio frequency waves can be reflected. The 
workshop provided for the transfer of unclassified 
technology between the US and the USSR, who are 
reportedly years, if not decades, ahead of the US in 
this area of research. 
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Atmosphaerische Spurengasmessungen mittels 
Matrix-isolations-Spektroskopie. |Abschliussber- 
icht. (Measurements of atmospheric trace gases 
by means of matrix-isolation-spectroscopy. Final 


report). , 

S. Wilson, D. Griffith, G. Schuster, and G. Helas. Dec 
88, 99p 

In German. 


The report describes the results and em experi- 
ence of project No. 0743188 0 (ATP 88). The method 
of matrix isolation spectroscopy is described, as are 
the flights funded during this project. This is followed 
by tables of the samples taken, by trace elements. Fi- 
nally, the data measured during all flights are summa- 
rized. (orig). (Copyright (c) 1990 by FIZ. Citation no. 
90:081416.) 
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Recent advances in the desk-top computer capabili- 
ties, particularly those of an engineering workstation, 
are truly astonishing. A high performance workstation 
reportedly exceeded a supercomputer in certain scaler 
operations. Affordability and portability of a desk- top 
computer opened doors to many applications which 
were previously considered impossible. The purpose 
of the present study is to demonstrate the feasibility of 
using and engineering workstation to operate a three- 
dimensional mesoscale modeling system to describe 
the transport and dispersion of atmospheric pollutants 
over complex terrain surrounding Vandenberg Air 
Force Base (VAFB), Vandenberg, California. Our mod- 
eling system is composed of two numerical codes, 
HOTMAC, and RAPTAD. HOTMAC is a mesoscale 
forecast code that is able to model three-dimensional 
distributions of wind speed, wind direction, turbulence, 
temperature, and water vapor. RAPTAD is a Lagran- 

ian puff code based on the Monte Carlo statistical dif- 
usion process. RAPTAD can be used under extreme 
conditions where a conventional Gaussian plume 
model may fail. 
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Chikei, netsuteki joken wo koryo shita haigasu ka- 
kusan no suchi model no kaihatsu (2). Chikei wo 
koryo shita taiki nagare no yosoku shuho no 
chosa. (Development of atmospheric diffusion 
evaluation method incorporating thermal and top- 
ographical effects (2). Literature review of turbu- 
lence model under t raphical condition). 

ug 89, 42p CRIE-T-89005 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The development condition of turbulent models which 
has been introduced until now and their applicability 
for atmospheric diffusion forecasting was presented in 
this paper. The turbulent flow diffusion model is re- 
quired for the forecasting, of which model calculates 
diffusion utilizing atmospheric turbulence, because at- 
mosphere is the flow field with strong anisotropy. This 
flow field can be estimated by Mellor-Yamada model. 
When two equation models ((kappa) - (epsilon) model 
etc) based on eddy viscosity concept are used, the 
mehtod is required, which estimates direction turbulent 
flow quantity by the result of measurement for turbu- 
lent by mean of modification of the model, because the 
turbulent to be forecasted is isotropy. In order to ap- 
proximately estimate complicated topography condi- 
tion, adoption of general coordinate system is most 
suitable. It requires establishment of meshes before 
the calculation is done, however linear interpolation 
method can establish the meshes for various topogra- 
phy and at the same time it is applicable for the calcu- 
lation of atmospheric flow as a practical method. 71 
refs., 7 figs., 6 tabs. 
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Analyses of the tracer concentration data obtained 
during the four SCCCAMP-1985 tracer experiments 
are aimed at describing spatial and temporal aspects 
of the flow field on these days. Because of the local 
nature of the tracer release program, these analyses 
are specific to the locations and times of the releases 
of the tracers. For these four experiments, they pro- 
vide information on the areas of onshore impact asso- 
ciated with these release locations, the timing of these 
impacts relative to the periods of release and the time 
of day, and they provide information on the magnitude 
of these impacts. The specific objectives of the analy- 
ses contained in the report are assessment of the 
design of the tracer experiments in successfully re- 
cording the movement and dilution of the tracer mate- 
rial within the study area for a period of two days fol- 
lowing the period of release, description of the move- 
ment of the tracers, identifying patterns of recirculation 
within the study area, and comparing the transport to 
measured winds, and assessment of flow fields ob- 
tained from the diagnostic wind field model by compar- 
ing computed particle paths for each hour of the tracer 
releases with patterns of measured tracer concentra- 
tions. 
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The report documents analyses of wind data collected 
during the four SCCCAMP 1985 intensive measure- 
ment periods and of synoptic scale analyses durin 
these periods. The primary objective of the SCCCAM 
1985 data analysis project is to develop a better under- 
standing of the atmospheric processes that lead to 
elevated ozone concentrations in the South Central 
Coast Air Basin. The SCCCAMP 1985 wind analysis 
study has two interrelated goals. The first is an accu- 
rate depiction of evolving mesoscale airflow patterns 
during the intensive measurement periods. The 
second goal of the wind analyses is to compare differ- 
ent techniques for generating gridded wind fields in the 
SCCAB. Three different analysis techniques are being 
applied to the data: (1) objective analysis, (2) diagnos- 
tic wind modeling, and (3) primitive-equation prognos- 
tic meteorological modeling. Gridded wind field input is 
required by such photochemical grid models as the 
Urban Airshed Model. Results of the study s!. suld pro- 
vide guidance for the generation of wind fields for 
future SCCAB photochemical modeling studies. 
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The South Central Coast Cooperative Aerometric 
Monitoring Program (SCCCAMP) field measurement 
program was conducted from 3 September ae 7 
October 1985. As part of the SCCCAMP Data Analysis 
Project, the study has as its objectives the analysis of 
the available sounding data for mixing properties 
during the intensive operational periods of 12-14, 20- 
21 and 23-25 September, and 2-4 October 1985. This 
analysis includes development of a Lotus 1-2-3 data 
base of mixing information, and interpretation of the 
regional mixing within the SCCCAMP study area. This 
information will then be used in other phases of the 
analysis effort in evaluation of pollutant transport, 
tracer analysis, mass balance calculations and overall 
trends during the 1985 intensive operational periods. 
The analysis efforts focused around interpretation of 
data from the three aerometric aircraft operated by 
Sonoma Technology (STI) and AeroVironment (AV), 
rawinsonde data collected at various locations by vari- 
ous groups, and the Doppler acoustic sounder data 
collected by AV. Other data were also collected during 
the field program but were either not available, or not 
in a format that could be readily analyzed. 


059,706 

PB90-263401/GAR PC A08/MF A01 
Sigma Research Corp., Westford, MA. 

Assessment of Uncertainties in the Data Collected 
in the SCCCAMP 1985 Field Study. 

R. A. Baxter, T. J. Lockhart, and D. G. Strimaitis. Apr 
89, 172p OCS/MMS-89/0037 

Contract DI-14-12-0001-30329 

Prepared in cooperation with Meteorological Stand- 
ards Inst., Fox Island, CA., and AeroVironment, Inc., 
Monrovia, CA. Sponsored by Minerals Management 
Service, Los Angeles, CA. Pacific OCS Region. 


The objective of the SCCCAMP Data Analysis Project 
was to develop a better understanding of the atmos- 
pheric processes that lead to elevated ozone concen- 
trations in the South Central Coast Air Basin (SCCAB). 
This was accomplished through analysis of the 
SCCCAMP 1985 data base and historical air quality 
and meteorological data collected in the SCCAB over 
the years 1980-1985. The objectives of the uncertainty 
analysis were to do the following: assess the uncer- 
tainties in the meteorological and air quality data col- 
lected during the September and October 1985 
SCCCAMP field study, provide guidance on the use of 
the data based on specific uncertainties found, and 
recommend methods for minimizing uncertainties in 
future programs. This assessment provides the sup- 
porting data needed to analyze trends in data from the 
1985 SCCCAMP field study as well as to make com- 
parisons with historical data. The determination of un- 
certainties in the basic wind measurements provides 
the first step in the analysis of errors in wind and parti- 
cle path modeling efforts. Evaluation of errors in the 
tracer measurements provides insight into what uses 
should and should not be made of the data as well as 
providing a semi-quantitative assessment of errors for 
use in the mass balance calculations. Uncertainties in 
the air chemistry data provide error bounds, which can 
be used in evaluating trends at particular sites as well 
as in comparing data from the study region as a whole. 
These air chemistry error bounds can also be used to 
evaluate to what extent the modeling uncertainties 
result from the measurement uncertainties alone. 
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Interactive wind analysis is a technique for combining 
numerical and conceptual models in an effort to gener- 
ate a gridded three-dimensional wind field to represent 
the airflow over a specified domain. In particular, wind 
fields generated using the Systems Applications’ diag- 
nostic wind model for the AMP-85 wind analysis 
can be modified using the interactive wind analyzer to 
incorporate conceptual knowledge of the airflow pat- 
terns in the Santa Barbara and Ventura County area or 
to incorporate additional data that were not used in the 
generation of the wind fields (i.e., the dual-Doppler 
radar data). The SCCCAMP wind fieids can be modi- 
fied in two basic ways. First, inputs to the diagnostic 
wind model can be modified, added or deleted and the 
wind field regenerated using the modified input. 
Second, the interactive wind analysis technique allows 
the user to specify local changes in the wind field and 
to regenerate the wind field incorporating these 
changes. The diagnostic wind model is described in 
Section 2 of the report. The interactive wind analyzer is 
described in Section 3 and some examples of the 
modification of a SCCCAMP wind field are given. 
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The primary objective of the SCCCAMP 1985 data 
analysis project is to develop a better understanding of 
the atmospheric processes that lead to elevated 
ozone concentrations in the South Central Coast Air 
Basin (SCCAB). The transport of ozone and its precur- 
sors within the SCCAB and through its boundaries is 
governed by complex mesoscale airflow patterns. 
Tnus, the analysis of wind field behavior within the 
SCCAB is a major component of the data analysis 
project. The report documents a series of 12 numerical 
simulations of mesoscale airflow in the SCCAB carried 
out as part of the data analysis project. The wind anal- 
ysis study has two interrelated goals. The first is an 
accurate depiction of evolving mesoscale airflow pat- 
terns during the SCCCAMP 1985 intensive study peri- 
ods. The second goal is a comparative assessment of 
different techniques for generating gridded wind fields 
for the SCCAB. Gridded wind fields are required input 
for such photochemical grid models as the Urban 
Airshed Model. The results of the study are intended to 
provide guidance in generating of wind fields for future 
SCCAB photochemical modeling studies. 
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Several analytical and numerical studies of the proc- 
esses by which frontogenesis occurs have been per- 
formed. However, some important questions regarding 
frontogenesis remain unanswered. One of the most 
fundamental of these concerns the impact of planetary 
boundary layer (PBL) physics on the evolution of 
fronts. Keywords: Reprints; Higher order closure; 
Boundary layer. (jhd) 
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Organization, Access, and Exploration Facilities 
for Large Geophysical Databases: DATSAV Sur- 
face Meteorological Data. 

Technical rept. 1 Oct 88-19 Sep 89. 

R. B. Husar. 19 Sep 89, 44p SCIENTIFIC-1, GL-TR- 
89-0286 

Contract F19628-87-K-0003 


The overall objective of this project is to derive atmos- 
pheric aerosol climatology for the continental areas of 
the world. This is to be achieved by combining ar- 
chived meteorological data observations, aerosol 
monitoring data, and general knowledge on the prop- 
erties and behavior of aerosols. Exploration of meteor- 
ological data is a data intensive project. In this report 
database concepts and available data handling and 
manipulation techniques are described. Novel data 
handling and exploration facilities were applied to the 
meteorological data. Rationale and specific methods 
used analyzing European visibility data are presented. 
Keywords: Visibility database management. (EDC) 
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For determining seasonal and annual variations of cy- 
clone activities in the northern hemisphere, over 500 
cyclones in NMC and Japanese surface maps were 
examined and their 6-hourly parameters were deter- 
mined for generating the Northern Hemisphere Cy- 
clone Tape. The cyclone tape, covering a five year 
period, June 1981 - May 1986 was generated under 
this contract. Produced from this tape are five Volumes 
of annual reports showing monthly, seasonal, and 
annual distributions of cyclone parameters depicted by 
red-colored cyclone parameters superimposed upon 
green-colored base maps. (JHD) 
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This report addresses the availability of an incremental 
and iterative learning process for enhancing interna- 
tional cooperation in the management of global cli- 
mate change. The process is iterative because careful- 
ly formulated agreements are replicated in increasingly 
larger and diverse contexts. Through an examination 
of three case studies concerning regional seas, ozone, 
and nuclear-materials regulation, models for global co- 
operation are identified that encompass concerns 
about the size and distribution of correction costs 
among countries, the uncertainties involved in identify- 
ing cause-effect relationships, the vulnerability of 
shared resources, and the divergent needs of devel- 
oped and developing countries. The ability of these 
models to encompass such concerns comes from 
their emphasis on interactive learning among scien- 
tists, environmental groups, internationa! organiza- 
tions, and governments of nations. 120 refs., 4 tabs. 
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SCCCAMP 1985 was a comprehensive air quality and 
meteorological monitoring project conducted in the 
Santa Barbara Channel and adjacent areas from Point 
Sal to Point Dume. Among the tasks included in the 
Study are analyses of a historical meteorological and 
ozone data base. The report describes the results of 
the historical data analysis task of the study. The ob- 


jectives of this task are to (1) characterize meteorolog- 
ical and ozone concentration patterns during a six-year 
historical period (1979-1984), (2) identify relationships 
between meteorological variables and high ozone con- 
centrations, and (3) compare the meteorological con- 
ditions and ozone concentrations observed during the 
SCCCAMP 1985 study with those during the same 
seasonal period in the historical data base in order to 
assess the representativeness of the SCCCAMP 1985 
study period and individual high ozone events within 
the period. 
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To assist future users of the South Central Coast Co- 
operative Aerometric Monitoring Program (SCCCAMP) 
1985 data base, various efforts have been carried out 
in the SCCCAMP data analysis project to characterize 
the summer 1985 monitoring period. The intent of 
these studies is to provide summaries of the meteoro- 
logical and resulting air quality conditions that oc- 
curred in the South Central Coast Air Basin (SCCAB) 
during the monitoring program. The frequency distribu- 
tions of meteorological variables reported here are 
one means of characterizing the SCCCAMP 1985 
monitoring period. Though frequency distributions pro- 
vide only a limited characterization of meteorological 
conditions, they can be used to indicate the quality of 
the data base, including the existence of outliers and 
other potentially anomalous values, potential data or 
instrument siting problems, as might be illustrated by 
significant differences in frequency distributions of 
variables collected at nearby stations, and potential 
spatial variability in the observations, as might be illus- 
trated by significant differences in frequency distribu- 
tions of variables collected at distant stations. Users of 
the data should be aware of such occurrences and the 
possible phenomenological explanations. 
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The report reviews past and present interpretations 
that have arisen regarding the structure and governing 
dynamics of fronts, jet streams, the tropopause, and 
the life cycle of the marine extratropical cyclone and its 
fronts. It is shown that new insights and the resolution 
of previous controversies have been linked, in part, to 
poeataee gore advances in atmospheric observing sys- 
tems and, more recently, to the use of computers for 
diagnosis and numerical simulation. 
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Humidity sensors using various principles of operation 
are evaluated for potential use at sea on buoys and 
ships. Thin film capacitive polymer sensors include the 
Vaisala Humicap HMP-14U (with WHO! electronics), 





Hy-Cal Engineering Ultra-H (also with WHO! electron- 
ics), the new Vaisala HMP-35A, and the Rotronic MP- 
100F. Impedance sensors include the Thunder Scien- 
tific PC-2101, Phys-Chem PCRC-11, and the General 
Eastern 850. The Hygrometrix 8503A is the only or- 
a based cellulose crystallite sensor evaluated. 

hilled mirror dew sensors include the EG&G 200M 
Dewtrak, which was used as a comparative standard, 
the General Eastern Dew-10 and the WHO! D101Q In- 
telligent Dew Point Sensor. The IR-200 infrared optical 
hygrometer from Ophir is also included in the study. 
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The report describes an optical instrument that meas- 
ures the path-averaged value of the inner scale of re- 
fractive-index turbulence over a range of 2-30 mm, and 
is optimized for 150-m propagation path lengths. Oper- 
ating procedures are also described, that include the 
description and use of an external calibrator. 
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This document is a plan for an intermodel comparison 
of atmospheric CO(sub 2) projections that includes un- 
certainty analysis of the global carbon cycle models 
used to make those projections. The plan includes a 
procedure for the documentation, support, and archiv- 
ing of global carbon cycle models within the Carbon 
Dioxide Information Analysis Center (CDIAC) at Oak 
Ridge National Laboratory (ORNL). The “best” global 
carbon cycle model is not one of the objectives. 
Rather, the principal goals are to develop a picture of 
where global carbon cycle modeling stands, at 
present, in the projection of future atmospheric 
CO(sub 2) concentrations and to acquire information 
that can be used to determine research needs for 
CO(sub 2) modeling. The plan involves three phases: 
model implementation --- the acquisition and computer 
implementation of the global carbon cycle models; 
model analysis --- sensitivity and uncertainty analysis 
of each model; and synthesis --- an intermodel com- 
parison of the projections of future atmospheric 
CO(sub 2) concentrations and characterization of 
across-model patterns in the atmospheric projections 
and associated uncertainties. 40 refs., 7 figs., 1 tab. 
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This publication contains abstracts that are reports of 
completed or ongoing scientific studies. Topics in- 
clude: greenhouse effect, air pollution impacts, effects 
of ozone, atmospheric — and a regional anal- 
ysis of the southeast. (KJD) 
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Research have employed artificial rain lems r. 

ing in complexity from simple dippers or for irri- 
gation purposes to complex machines capable of sim- 
ulating the physical features of rainfall for years. 
Variable water supplies leading to drought, flooding, 
and associated soil erosion were concerns that 
—— the designs of these early attempts to simu- 
ate rainfall. With the recognition that precipitation was 
a source of contaminants which might impact the 
status of plant, soil, and water based systems. Further 
interest was generated in the creation of techniques 
for producing artificial rain that more appropriately sim- 
ulated per ical and chemical interactions between 
rainfall plant/soil systems. The objectives of this 
fas are to outline key features of existing rain simu- 
lation systems and to provide examples of these 
tems from the literature. In addition, we will summarize 
key results of recent research showing the impact of 
rain chemistry on foliar ion balance and Penge J to 
give the reader an appreciation of the direct effects 
— can have on foliar processes. 56 refs. 1 figs., 2 
tabs. 
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Models that simulate present and past climatic behav- 
ior suggest that an increase in carbon dioxide concen- 
tration to double the preindustrial level would commit 
us to an increase in global average temperatures of up 
to a few degrees Celsius. This warming would be ac- 
companied by many other related changes of climate. 
An increase in annual average temperature by such an 
amount, while not unprecedented on a local basis, 
would elevate global temperatures to levels not experi- 
enced in historical times. This climate ch could 
occur before the carbon dioxide concentration dou- 
bled because of the similar radiative effects of other 
gases, necessitating coupled consideration of the cli- 
matic and chemical effects of carbon dioxide and other 
trace gases, including especially methane, chlorofluor- 

ms, and nitrous oxide. Consideration of this 
issue in the development of the National E Strat- 
egy will require addressing a series of very difficult and 
interconnected questions concerning: projection of 
future energy use and the mix of technologies, estima- 
tion of the consequent level of chemical, climate, and 
environmental change, selection of the acceptable 
rate of chemical, climate, and environmental change, 
estimation of the probably rate of conservation and of 
technological and efficiency developments, and deter- 
mination of the appropriate level of national and inter- 
national commitment for addressing this global issue. 
This re attempts to summarize the technical basis 
for addressing these issues, even while recognizing 
the many complex societal aspects underlying each of 
them. 310 refs., 24 figs., 11 tabs. 
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The Henry’s law solubility and reaction kinetics in 
water are compiled for NO(sub 2), PAN, N(sub 2)O(sub 
5), HNO(sub 2), HNO(sub 3), and HNO(sub 4). The 
rate of removal of these species from the atmosphere 
by cloud droplets and ocean surface water have been 
evaluated using the chemical and physical properties 
reported here. The results show that in addition to 
HNO(sub 3) and N(sub 2)O(sub 5), HNO(sub 4) is a 
potentially important species with which oxides of ni- 
— can be efficiently incorporated into liquid water 
— from the atmosphere. 24 refs., 3 figs., 3 


059,723 


DE90014344/GAR PC A03/MF A01 
— State Univ., Fort Collins. Dept. of Atmospher- 
ic Science. 


Cloud nore ae for climate models. 
D. A. Randall. Aug 90, 36p CONF-9008126-2 


ee ee ee Grant a bop clones 
ijing internati symposium on climate c ’ 
Beijing (China), 9-12 Aug 1990. Sponsored - 
ment of Energy. Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


This paper presents a review of the problem of cloud 
parameterization for climate models, with equal atten- 
tion to the radiative, convective, and latent effects of 
the clouds. The Colorado State University General Cir- 
culation Model is used as an illustrative example. The 
radiative effects are highly variable, depending on the 
cloud the level at which the cloud 
occurs. Mi ical effects may also be important. 
Small-scale mass circulations associated with clouds 
are of great importance for vertical energy transports, 
and also for carrying moisture to the middie and upper 

here. Condensation and tion associat- 
ed with clouds are due to both cumulus convection 
and large-scale saturation. These two processes are 
intimately linked, especially for upper tropospheric 
clouds. 61 refs., 16 figs. 
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Until recently there has been lingering skepticism, in 
the general circulation modeling community, that the 
radiative effects of clouds significantly influence the at- 
mospheric general circulation. Zonally uniform “ob- 
served” cloud amounts were, in some cases, pre- 
scribed by modelers who preferred to avoid confront- 
ing the complex physics of cloud formation. Ironically, 

Ms have provided the proof that the radiative ef- 
fects of clouds are important for the general circulation 
of the atmosphere. An important concept in analysis of 
the effects of clouds on climate is the cloud radiative 
forcing, which is defined as the difference between the 
radiative flux which actually occurs in the presence of 
clouds, and that which would occur if the clouds were 
removed but the atmospheric state were otherwise un- 
changed. We also use the term CRF to denote warm- 
ing or cooling tendencies due to cloud-radiation inter- 
actions. Cloud feedback is boar — man Ao 4 
companies a climate change. It is u: to distingui 
among three aspects of the CRF: the “planetary CRF” 
acting at the top of the atmosphere, the “surface 
CRF” at the Earth’s surface, and the “atmospheric 
CRF,” which acts on the atmospheric itself and is the 
difference between the planetary and surface CRFs. 
This paper reviews the magnitudes, distribution 
causes, and con of the CRF, as they relate 
to climate modeling. A review of some earlier studies is 
combined with a brief presentation of new, previously 
unpublished results. 15 refs., 6 figs. 
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The reaction of carbon disulphide (CS(sub 2)) with hy- 
droxyl radicals (OH) has been studied under atmos- 
pheric conditions and over the temperature range 243- 
295 K using the pulsed laser photolysis/puised laser 
induced fluorescence technique. In the absence of 
O(sub 2), the process establishing the following equi- 
librium was directly observed in the experiment: 
CS(sub 2) + OH (+ M) (r reversible) (sub k-1) (sup k1) 
Cs(sub 2)OH (+ M). A perturbation of the equilibrium 
by O(sub 2) could be directly observed and was attrib- 
uted to the reaction: CS(sub 2)OH + O(sub 2) (yields) 
K2 products. The rate constants k(sub 1), k(sub -1), 
k(sub 2) and hence, the equilibrium constant were ob- 
tained by analysis of the observed OH concentration- 
time profiles. The temperature dependence measure- 
ments yielded an activation energy of -(4.2 (plus 
minus) 0.6) kcal/mol for the forward reaction CS(sub 
2) + OH and 3.12 (pilus minus) 0.42 kcal/mol for the 
reaction CS(sub 2)OH + O(sub 2). A value of -(12.9 
(plus minus) 1.0) kcal/mol was determined for the re- 
action enthalpy of Cs(sub 2) + OH. The effective 
second-order rate constant k(sub eff) measured for 
the reaction CS(sub 2) + OH (+ O(sub 2) + M) exhib- 
ited a pronounced increase with decreasing tempera- 
ture and increasing O(sub 2) partial pressure, and 
should approach a limiting value at high O(sub 2) par- 
tial pressure as well as high total pressure. A maximum 
rate constant K(sub eff)(sup Max) of (3.6 (plus minus) 
0.7)x10(sup -12) cm(sup 3) s(sup -1) was obtained at 
295 K from the extrapolation of the pressure depend- 
ence of k(sub 1). A value of (1.30 (plus minus) 
0.06)x10(sup -12) cm(sup 3) s(sup -1) was measured 
as effective rate constant at 295 K in 760 Torr of syn- 
thetic air. It could be shown in the CS(sub 2) + OH + 
O(sub 2) + NO system that HO(sub 2) is one of the 
main products of the CS(sub 2) + OH +O(sub 2) reac- 
tion. (Abstract Truncated) 
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Water vapor is one of the most abundant infrared- 
active gases in the atmosphere. Because of the distri- 
bution of its vibrational-rotational lines over a wide 
spectral range with relatively narrow windows, the con- 
tent of water vapor of the atmosphere is of great im- 
portance for the radiation budget of the earth-atmos- 
phere system and for possible climate changes. The 
absorption of water vapor under atmospheric pressure 
and temperature conditions in the infrared cannot be 
explained by the line shape normally used to describe 
the collisional broadening of the absorption lines of 
gases. An additional absorption is observed which is 
usually called water vapor continuum because it is only 
slightly wavenumber dependent. Two different models 
which had been presented in the literature were inves- 
tigated a capacity to explain the contin- 
uum absorption. One of them is a microphysical de- 
scription of the molecular collisions and their influence 
on the position and the shape of the lines at atmos- 
pheric temperature and pressure conditions. The other 
one is a model of the additional absorption produced 
by the intermolecular rovibrational bands of dimeric 
particles. The infrared spectrum of the dimers and their 
concentration depending on pressure and temperature 
is evaluated in the model. As a result of the investiga- 
tion, both models in their present form fail to describe 
the wavenumber or temperature dependence of the 
continuum absorption. Therefore a parametrization of 
laboratory measurements was developed. As long as 
the mechanism of the continuum absorption is not un- 
derstood, this empirical model has to be used to ex- 
trapolate the water vapor absorption from laboratory to 
—- pressure and temperature conditions. 
orig.). 
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The occurrence of clouds at various altitudes over 
southern Sweden was observed from aircraft by 
trained meteorologists during a one year period. A sta- 
tistical analysis of these observations shows that the 
frequency of occurrence of clouds on a volume basis 
varies from above 40 percent in the 1 to 3 km level 
during Winter months to under 5 percent in the 5 to 10 
km level during Summer. The average cloud volume 
below 4 km varies from 8 percent in Summer to 35 
percent in Winter. The annual average cloudiness in 
the 0 to 5 km regions is estimated to be about 15 per- 
cent. 
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Because of the great environmental significance of 
ozone and to support continuing research at the Ant- 
arctic and other Southern Hemisphere stations, the 
development of the 1989 ozone hole was monitored 
using data from the Nimbus-7 Total Ozone Mapping 
Spectrometer (TOMS) instrument, produced in near- 
real-time. This Atlas provides a complete set of daily 
polar orthographic projections of the TOMS total 
ozone measurements over the Southern Hemisphere 
for the period August 1 through November 30, 1989. 
The 1989 ozone hole developed in a manner similar to 
that of 1987, reaching a comparable depth in early Oc- 
tober. This was in sharp contrast to the much weaker 
hole of 1988. The 1989 ozone hole remained at polar 
latitudes as it filled in November, in contrast to other 
recent years when the hole drifted to mid-latitudes 
before disappearing. Daily ozone values above select- 
ed Southern Hemisphere stations are presented, 
along with comparisons of the 1989 ozone distribution 
to that of other years. 
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The South Central Coast Cooperative Aerometric 
Monitoring —— (SCCCAMP) is a multi-agency 
effort to gain a better understanding of how commer- 
cial development of the California outer continental 
shelf (OCS) affects air quality in the South Central 
Coast Air Basin (SCCAB) of California. The SCCCAMP 
consists of four phases: Planning and protocol devel- 
opment; Monitoring: collection of aerometric data; 
Model development, adaptation, and performance 
evaluation; and Model application for impact assess- 
ment. One of the primary concerns of the SCCCAMP is 
the potential for adverse impacts of future offshore 
emissions on inland atmospheric levels of ozone and 
nitrogen dioxide (NO2). Offshore OCS emissions rep- 
resent only one category of emissions affecting the 
SCCAB. Estimating the contribution of offshore emis- 
sions to increases in peak ozone and NO2 concentra- 
tions in the SCCAB is complicated by such factors as 
the transport of ozone and its precursors from Los An- 
geles in the South Coast Air Basin. 
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The document describes the results of analyses of air 
chemistry and meteorological data taken in the Califor- 
nia coastal counties of Ventura and Santa Barbara 
during the September and October, 1985, field experi- 
ment entitled South Central Coastal Cooperative Aero- 
metric Monitoring Program (SCCCAMP). The prelimi- 
nary analysis, the field experiment, and the current 
analysis have been supported by a group of govern- 
ment agencies and industries as part of a cooperative 
effort. The Minerals Management Service (MMS) sup- 
ported the data analyses project that is discussed in 
the report, which has the specific objective of develop- 
ing a better understanding of the meteorological and 
air chemistry processes that lead to high ozone con- 
centrations in the region. The report discusses the 
background for the study, the SCCCAMP-1985 field 
experiment, the major findings, and the characteristics 
of the intensive case study periods. 
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Lightning can kill, as several recent tragedies on the 
Delaware coast have sadly reminded us. Actually, 
lightning consistently kills over 100 people each year 
in the United States. Last year, in Delaware and Mary- 
land alone, 51 people were reported to have perished 
in lightning-related tragedies. One study of lightning 
strikes indicates that a significant number of victims 
died or were injured while on or near open water. Thus, 
it is apparent that lightning in marine areas--while boat- 
ing, fishing, or visiting beachfronts or piers--is particu- 
larly dangerous. 
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The reaction of carbon disulphide (CS sub 2 ) with hy- 
droxyl radicals (OH) has been studied under atmos- 
pheric conditions and over the temperature range 243- 
295 K using the pulsed laser photolysis/pulsed laser 
induced fluorescence technique. In the absence of O 
sub 2 , the process establishing the following equilibri- 
um was directly observed in the experiment: CS sub 2 
+ OH (+ M) reversible sub k-1 (k1) Cs sub 2 OH (+ 
M). A perturbation of the equilibrium by O sub 2 could 
be directly observed and was attributed to the reac- 
tion: CS sub 2 OH + O sub 2 -> K2 products. The rate 
constants k sub 1 , k sub -1 , k sub 2 and hence, the 
equilibrium constant were obtained by analysis of the 
observed OH concentration-time profiles. The temper- 
ature dependence measurements yielded an activa- 
tion energy of -(4.2 +or- 0.6) kcal/mol for the forward 
reaction CS sub 2 + OH and 3.12 +or- 0.42 kcal/mol 
for the reaction CS sub 2 OH + O sub 2. A value of - 
(12.9 +or- 1.0) kcal/mol was determined for the reac- 
tion enthalpy of Cs sub 2 + OH. The effective second- 
order rate constant k sub eff measured for the reaction 
CS sub 2 + OH (+ O sub 2 + M) exhibited a pro- 
nounced increase with decreasing temperature and in- 
creasing O sub 2 partial pressure, and should ap- 
proach a limiting value at high O sub 2 partial pressure 
as well as high total pressure. A maximum rate con- 
stant K sub eff (Max) of (3.6 +or- 0.7)x10 (-12) cm (3) 
s (-1) was obtained at 295 K from the extrapolation of 
the pressure dependence of k sub 1 . A value of (1.30 
+or- 0.06)x10 (-12) cm (3) s (-1) was measured as ef- 





fective rate constant at 295 K in 760 Torr of synthetic 
air. It could be shown in the CS sub 2 + OH + O sub 2 
+ NO system that HO sub 2 is one of the main prod- 
ucts of the CS sub 2 + OH +O sub 2 reaction. A 
mechanism has been proposed by which the discre- 
pances of the k sub eff values between ‘absolut’ and 
‘relative’ rate determinations can be explained. (orig.). 
(Copyright (c) 1990 by FIZ. Citation no. 90:081432.) 
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Water vapor is one of the most abundant infrared- 
active gases in the atmosphere. Because of the distri- 
bution of its vibrational-rotational lines over a wide 
spectral range with relatively narrow windows, the con- 
tent of water vapor of the atmosphere is of great im- 
portance for the radiation budget of the earth-atmos- 
phere system and for possible climate changes. The 
absorption of water vapor under atmospheric pressure 
and temperature conditions in the infrared cannot be 
explained by the line shape normally used to describe 
the collisional broadening of the absorption lines of 
gases. An additional absorption is observed which is 
usually called water vapor continuum because it is only 
slightly wavenumber dependent. Two different models 
which had been presented in the literature were inves- 
tigated ee aay capacity to explain the contin- 
uum absorption. One of them is a microphysical de- 
scription of the molecular collisions and their influence 
on the position and the shape of the lines at atmos- 
pheric temperature and pressure conditions. The other 
one is a model of the additional absorption produced 
by the intermolecular rovibrational bands of dimeric 
Particles. The infrared spectrum of the dimers and their 
concentration depending on pressure and temperature 
is evaluated in the model. As a result of the investiga- 
tion, both models in their present form fail to descri 
the wavenumber or temperature dependence of the 
continuum absorption. Therefore a parametrization of 
laboratory measurements was developed. As long as 
the mechanism of the continuum absorption is not un- 
derstood, this empirical model has to be used to ex- 
trapolate the water vapor absorption from laboratory to 
atmospheric pressure and temperature conditions. 
(orig.). (Copyright (c) 1990 by FIZ. Citation no. 
90:081441.) 
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Infrasound waves propagate in the atmosphere by a 
well known mechanism produced by refraction of the 
waves, return to earth, and reflection at the surface 
into the atmosphere for subsequent bounces. In this 
instance three rays are returned to earth from a region 
centered at about 50 kilometers in altitude and two 
from a region near 110 kilometers in altitude. The con- 
trol of the wave refraction is largely dominated by the 
temperature-height profile and inversions; however, a 
major influence is also produced by the atmospheric 
wind profile. It obviously can be expected that infra- 
sonic signal amplitudes will be greatly influenced by 
the winds in the atmosphere. The seasonal variation of 
the high altitude atmospheric winds is well document- 
ed. The very strong seasonal variation has the ability 
to exert a major seasonal influence on infrasonic sig- 
nals. It is our purpose to obtain a method for the cor- 
rection of this effect. 
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Historians have often focused exclusively on Orestes 
Augustus Brownson, the leading Catholic journalist in 
America from 1845-75, and portrayed his strident anti- 
evolutionary rhetoric as exemplifying the religiously- 
motivated extremism of American Catholic responses 
to evolution. However, American Catholic responses 
to evolutionary theories reflected a distinctly American 
context. Brownson’s opposition to evolution was moti- 
vated more by his political philosophy than by religious 
concerns. He abhorred individualism and the idea 
(which assumed added significance during the Civil 
War) that governments were self-developing or muta- 
ble, and his rejection of evolutionary theories was an 
extension of this sentiment. The abrupt dismissal of 
evolution by Clarence Augustus Walworth also reflect- 
ed an American context. Walworth, a noted Catholic 
priest and amateur geologist, theorized that saltations, 
caused by some unspecified internal force or forces, 
occurred within species, but that species themselves 
always remained intact. American Catholics were gen- 
erally illiterate in science, and those few who were lit- 
erate were predominantly converts from Protestantism 
such as Walworth. Conservative Catholics such as 
Brownson also exploited the anti-Catholic rhetoric of 
scientists such as John William Draper to stifle dis- 
course between the Church and scientists and to 
strengthen their hold on the Church. Keywords: 
Evolution(Biology); Theses; Churches; Religion. (cp) 
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The boundaries between planning and realization 
within generation are a standard division in a natural 
language processing, although they no longer seem so 
secure. New territorial divisions appear necessary, but 
it is still unclear where the borders are best drawn. This 
report shows that systemic-functional linguistics (SFL) 
offers a rich body of linguistic work concerned precise- 
ly with issues that are coming to the forefront in natural 
language processing. This work provides theoretically 
well-motivated and thorough guidance in an area 
where text planning and generation are still lacking in 
experience: the treatment of text in context for the pur- 
poses of communication and social interaction. Many 
of the issues raised in text — are also addressed 
within the SFL tradition; SFL can provide an extremely 
detailed and beneficial map of the territory through 
which we now need to move. Keywords: Computation- 
al systemic linguistics, Text generation, Text planning. 
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This is a general description of an automated and intel- 
ligent too! to assist courseware authors in instructional 
design and development. The problem addressed by 
this research is the difficulty and expense of designing 
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and developing effective courseware given the com- 
plexities of advanced hardware and software technol- 
ogies, the variety of instructional settings, and the rela- 
tive inexperience of Air Force training specialists in in- 
structional design. Many automated tools to support 
the instructional process are being developed. Howev- 
er, no existing system attempts to provide general 
guidance for effective courseware design and devel- 
opment. The Advanced Instructional Design Advisor 
(AIDA) is currently being designed and developed by 
AFHRL/IDC to explore the feasibility of providing auto- 
mated and intelligent assistance to Air Force training 
specialists involved in courseware development. 
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The question of whether evangelical Christian faith 
content can fit into ‘Conjunctive Faith’ structure is 
prompted by J.W. Fowler’s book ‘Stages of faith: The 
psychology of human development and the quest for 
meaning’ which proposes 6 stages of faith develop- 
ment, Conjunctive Faith being faith stage 5. Fowler 
suggests that faith is a human endeavor and deals with 
how a person believes (structure) rather than what a 
person believes (content), and that this faith develops 
in 6 invariant, sequential, and universal stages. Evan- 
gelicals do not take issue with Fowler until faith stage 5 
which suggests that the person at this stage of devel- 
opment will hold doctrinal truth claims (content) to be 
relative. At face value, faith stage 5 would exclude 
evangelical participation in the higher faith stages 
since the absolute nature of cardinal doctrines would, 
be definition, be called into question. Yet, many fea- 
tures of Conjunctive Faith commend themselves to the 
evangelical, so summary rejection of faith stage 5 
would be inappropriate. To test the acceptability of 
Conjunctive Faith to evangelicals it was decided to 
compare evangelical content to faith stage 5 structure. 
Applications of the ‘evangelically defined’ faith stage 5 
is examined with emphasis placed the ministry fo the 
US Navy Chaplain Corps which presently exhibits 
poe consistent with the proposed rewording of 

njunctive Faith. This ministry practices a form of plu- 
ralism that emphasizes cooperation, but does not re- 
quire relativizing of content nor relinquishing exclusi- 
vistic truth claims. 
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In late September 1988, the Museum of Geoscience at 
Louisiana State University began cultural resources in- 
vestigations of the proposed Solari borrow pit area in 
Empire, Plaquemines Parish, Louisiana. This work is 
part of the U.S. Army Corps of Engineers, New Orleans 
District, New Orleans to Venice Hurricane Protection 
Project. Investigations consisted of a records review 
and historical investigation of the area near the project 
and Plaquemines Parish in general. The on site investi- 
gation consisted of intensive pedestrian survey cou- 
pled with shovel testing. The historical and archae- 
ological investigations of the area indicated there were 
no historic or prehistoric cultural resources within the 
proposed Solari borrow pit area. Keywords: Archeolo- 
oy. Borrow pit, Erosion, European exploration, Fluvial 

morphology, Levees, Louisiana, Marsh, Miss. 
River, New Orleans, Plaquemines Parish, Yugoslavian 
fisherman. 


059,740 

DE90013356/GAR PC A06/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Hanford Cultural Resources Laboratory Annual 
report for fiscal year 1989. 

Progress rept. 

J. C. Chatters, N. A. Cadoret, and P. E. Minthorn. 
Jun 90, 102p PNL-7362 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
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Portions of this document are illegible in microfiche 
products. 


This report summarizes activities of the Hanford Cul- 
tural Resources Laboratory (HCRL) during fiscal year 
1989. The HCRL i for managing the 
archaeological, historical, and cultural resources of the 
Hanford Site, Washington, in a manner consistent with 
the National Historic Preservation Act of 1966, the Ar- 
chaeological Resources Protection Act of 1979, and 
the American Indian Religious Freedom Act of 1978. A 
major task in FY 1989 was completion and publication 
of the Hanford Cultural Resources Management Plan, 
which prioritizes tasks to be undertaken to bring the 
US Department of Energy -- Richland Operations into 
compliance with federal statutes, relations, and guide- 
lines. During FY 1989, six tasks were performed. In 
order of priority, these were conducting 107 cultural 
resource reviews, monitoring the condition of 40 
known prehistoric archaeological sites, assessing the 
condition of artifact collections from the Hanford Site, 
evaluating three sites and nominating two of those to 
the National Register of Historic Places, developing an 
education program and presenting 11 lectures to 
public organizations, and men pe ximately 1 
mi(sup 2) of the Hanford Site for cultural resources. 7 
refs., 4 figs., 4 tabs. 


059,741 

N90-24075/5/GAR 

Amsterdam Univ. (Netherlands). 
Logica en Informatie. 
Fine-Structure of Categorial Semantics. 

J. Vanbenthem. Dec 88, 58p ITLI-LP-89-01, ETN-90- 
96907 


A categorial grammar is used as a framework to dem- 
onstrate the correspondence of semantics to a fine- 
structure. Standard type-theoretical semantics are pre- 
sented with emphasis on the general semantic ques- 
tions about natural language engendered. The fine- 
structure perspective is elaborated. Some variations 
on the standard approach are reviewed in order to 
show how the concerns and methods so far transfer to 
more complex modelings of linguistic phenomena. 
don technical background material collected is in- 
cluded. 


PC A04/MF A01 
Inst. voor Taal, 


059,742 

N90-24076/3/GAR PC A04/MF A01 
Amsterdam Univ. (Netherlands). Inst. voor Taal, 
Logica en Informatie. 

Dynamic Predicate Logic: Towards a Composi- 
tional, Non-Representational Semantics of Dis- 


course. 
J. Groenendijk, and M. Stokhof. Jul 89, 57p ITLI-LP- 
89-02, ETN-90-96908 


The formulation and investigation of a dynamic seman- 
tic interpretation of the language of first order predi- 
cate logic is presented. The resulting system, a dy- 
namic predicate logic, is intended as a step towards a 
compositional, nonrepresentational theory of dis- 
course semantics. Elements of dynamic interpretation 
are introduced heuristically. Prospects for further de- 
velopments are indicated. 


059,743 

N90-24182/9/GAR PC A03/MF A01 
Amsterdam Univ. (Netherlands). Inst. voor Taal, 
Logica en Informatie. 

Language in Action. 

A — Jun 89, 32p ITLI-LP-89-04, ETN-90- 


Aims are to signal an emerging shift of emphasis in 
current logical research towards the phenomenon of 
information processing, to then extract various analo- 
gies among different strands involved here, and to pro- 
pose a suitable general perspective. Language, infor- 
mation, and dynamic paradigms are discussed. Com- 
parisons from logic to relational models and vice versa 
are given. Various conclusions are detailed. 


059,744 
PB90-266461/GAR PC A05/MF A01 
_ (D.T.) Service Associates, Inc., Bloomington, 


Ballot Access 4: For Political Parties. 


Final rept. 

E. D. Feigenbaum, and J. A. Palmer. 1988, 77p 
Sponsored by Hudson Inst., Alexandria, VA. Prepared 
in cooperation with Indiana Univ. at eager 
School of Public and Environmental Affairs, Na- 
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tional Clearinghouse on Election Administration, 
Washington, 


The report describes for each State the rules and pro- 
cedures in each State regarding the formation, recog- 
nition, ballot access, and continuation or termination of 
political parties. 


059,745 


PB90-266479/GAR PC A05/MF A01 


_ (D.T.) Service Associates, Inc., Bloomington, 


Ballot Access 1: Issues and Options. 

Final rept. 

E. D. Feigenbaum, J. A. Palmer, and W. C. 

poses | 1988, 8ip 

Contract FE7AC020 

Prepared in cooperation with Hudson Inst., Inc., Indian- 
apolis, IN., and Indiana Univ. at Bloomington. School 
of Public and Environmental Affairs. Sponsored by Na- 
tional Clearinghouse on Election Administration, 
Washington, DC. 


The report provides a history and Constitutional back- 
ground of ballot access. It also offers readers a step- 
by-step guide through the ballot access process exam- 
ining at each point alternative procedures in light of 
their policy, administrative, and legal ramifications. 


059,746 

PB90-266768/GAR PC A24/MF A03 
Centennial Archaeology, Inc., Fort Collins, CO. 
Archaeological Survey and Test Excavation in the 
Turkey Canyon Area, Fort Carson Military Reser- 
vation, Pueblo and El Paso Counties, Colorado. 
Final rept. Oct 87-Feb 90. 

M. A. Ness, S. M. Kalasz, C. J. Zier, D. A. Jepson, 
A Madole. Jul 90, 5683p NPS/RMR/CX-1200- 
Sponsored by National Park Service, Denver, CO. 
Rocky Mountain Regional Office, and Fort Carson Mili- 
tary Reservation, CO. 


An intensive cultural resource inventory was conduct- 
ed of 2,595 acres on the Fort Carson Military Reserva- 
tion, southeastern Colorado. Ninety-six sites and 98 
isolated finds were recorded and five previously identi- 
fied sites were rerecorded. Of the total 101 sites, 78 
are prehistoric, nine are historic, and 14 are multicom- 
ponent prehistoric/historic; of 98 isolated finds, 85 are 
prehistoric, nine historic, and four multicomponent. 
Prehistoric sites range widely in size and composition 
and tend to be concentrated in and near the canyon of 
Turkey Creek, the principal watercourse of the area. 
Dated prehistoric sites fall almost entirely within the 
Late Archaic, Early Ceramic, and Middle Ceramic peri- 
ods, circa 1500 B.C. - A.D. 1500. Historic sites are as- 
sociated mainly with the homesteading/settlement 
and mining/quarrying themes and consist of ranches, 
livestock enclosures, water control structures, and 
small clay mines. Most historic sites are located within 
Turkey Canyon and date between A.D. 1880 and 1940. 
Twelve sites, all prehistoric, are assessed as eligible 
for National Register of Historic Places inclusion. Man- 
agement recommendations are made. 


059,747 

PB90-266776/GAR PC A99/MF A04 
Larson-Tibesar Associates, Laramie, WY. 

Text Excavations in the Pinon Canyon Maneuver 
Site, Southeastern Colorado, Volume 1. 

Final rept. Dec 86-Jun 90. 

W. Andrefsky, M. J. Bender, and J. K. Michaelsen. 
22 Jun 90, 625p NPS/RMR/CX-1200-7-B054/6 
Contract NPS-CX-1200-7-B054 

See also Volume 2, PB90-266784. Sponsored by Na- 
tional Park Service, Denver, CO. rg | Mountain Re- 
gional Office, and Army Environment, Energy and Nat- 
ural Resources Div., Fort Carson, CO. 


Archaeological survey and testing was completed in 
the Pinon Canyon Maneuver Site (PCMS), Las Animas 
County, Colorado, during the summers of 1983, 1984, 
1985, and 1987. The document reports the results of 
the archaeological testing conducted in the summer of 
1983, and represents part of the data upon which a 
Historic Preservation Plan for cultural resource proper- 
ties shall be developed. The results of that testing pro- 

ram suggest that the prehistoric occupation of PCMS 
Eeoen in Paleoindian times and continued through 
contact with Euroamerican populations. The economy 
of prehistoric populations serene | the PCMS - 
pears to have been primarily one of hunting and gath- 
ering, where groups lived and subsisted in small 
mobile camps. It is believed that such an economy per- 


sisted in an unchanged manner to approximately A.D. 
1000, when evidence suggests that a more sedentary 
lifestyle was adopted. At approximately A.D. 1450, the 
occupants of the PCMS abandoned their architectural 
dwellings. 


059,748 

PB90-266784/GAR PC A99/MF A04 
Larson-Tibesar Associates, Laramie, WY. 

Test Excavations in the Pinon Canyon Maneuver 
Site, Southeastern Colorado. Volume 2. 

Final rept. Dec 86-Jun 90. 

W. Andrefsky, M. J. Bender, J. D. Benko, and J. K. 
Michaelsen. 22 Jun 90, 613p NPS/RMR/CX-1200-7- 
B054/7 

Contract NPS-CX-1200-7-B054 

See also Volume 1, PB90-266776. Sponsored by Na- 
tional Park Service, Denver, CO. og Mountain Re- 
gional Office, and Army Environment, Energy and Nat- 
ural Resources Div., Fort Carson, CO. 


Archaeological survey and testing was completed in 
the Pinon Canyon Maneuver Site (PCMS), Las Animas 
County, Colorado, during the summers of 1983, 1984, 
1985, and 1987. The document reports the results of 
the archaeological testing conducted in the summer of 
1983, and represents part of the data upon which a 
Historic Preservation Plan for cultural resource proper- 
ties shall be developed. Fifty sites were test excavat- 
ed. The results of that testing program suggest that the 
prehistoric occupation of PCMS began in Paleoindian 
times and continued through contact with Euroameri- 
can populations. The economy of prehistoric popula- 
tions inhabiting the PCMS appears to have been pri- 
marily one of hunting and gathering, where groups 
lived and subsisted in small mobile camps. The gous 
ranged into all environmental settings within the PCMS 
as resources became seasonally available for procure- 
ment. It is believed that such an economy persisted in 
an unchanged manner to approximately A.D. 1000, 
when evidence suggests that a more sedentary life- 
style was adopted. At approximately A.D. 1450, the oc- 
cupants of the PCMS abandoned their architectural 
dwellings. 


059,749 

PB90-780628/GAR PC$38.75/MF$13.75 
Applied Science Associates, Inc., Landover, MD. 
Introduction to Equal Employment Opportunity: In- 
structor Guide (Training Manual). 

Interim rept. Sep 88-Nov 89. 

Oct 89, 213p 

Contract OPM-87-9034 

See also PB90-780636, PB90-780644, PB90-780651 
and PB90-780669. Sponsored by Office of Personnel 
Management, Washington, DC. Training Management 
Assistance Branch, and Department of the Navy, 
Washington, DC. 


The course described in the manual is a five-day, in- 
structor-led training program designed to provide base 
knowledge for future open development of De- 
partment of Navy (DON) civilian personnel who have 
EEO duties and responsibilities. The course contains 
an overview of the history, current laws, executive 
orders, and regulations Ewe the Federal EEO 
Program and the DON EEO Program. The course also 
describes the components of the DON EEO Program 
and related topics: Affirmative Employment Programs 
(AEPs), the Federal Equal Opportunity Recruitment 
Program (FEORP), Special Emphasis Programs 
= 's), the prevention of sexual harassment, and Civil 

rvice 2000. Special emphasis is given to the proce- 
dures for processing discrimination complaints and 
other avenues of redress. 


059,750 

PB90-780636/GAR PC$48.75/MF$13.75 
Applied Science Associates, Inc., Landover, MD. 
Introduction to Equal Employment Opportunity: 
Participant Manual (Training Manual). 

Interim rept. Sep 88-Nov 89. 

Oct 89, 304p 

Contract OPM-87-9034 

See also PB90-780628, PB90-780644, PB90-780651 
and PB90-780669. Sponsored by Office of Personnel 
Management, Washington, DC. Training Management 
Assistance Branch, and Department of the Navy, 
Washington, DC. 


The course described in the manual is a five-day, in- 
structor-led training program designed to provide base 
knowledge for ae ee development of De- 
partment of Navy (DON) civilian personnel who have 





EEO duties and responsibilities. The course contains 
an overview of the history, current laws, executive 
orders, and regulations oe. the Federal EEO 
Program and the DON EEO Program. The course also 
describes the components of the DON EEO Program 
and related topics: Affirmative Employment Programs 
(AEPs), the Federal Equal Opportunity Recruitment 
pa ay (FEORP), Special Emphasis Programs 
(SEPs), the prevention of sexual harassment, and Civil 
Service 2000. Special emphasis is given to the proce- 
dures for processing discrimination complaints and 
other avenues of redress. 


059,751 

PB90-780644/GAR PC$48.75/MF$13.75 
Applied Science Associates, Inc., Landover, MD. 
Managing the EEO Functions: Instructor Guide 
(Training Manual). 

Interim rept. Sep 88-Nov 89. 

Oct 89, 357p 

Contract OPM-87-9034 

See also PB90-780628, PB90-780636, PB90-780651 
and PB90-780669. Sponsored by Office of Personnel 
Management, Washington, DC. Training Management 
Assistance Branch, and Department of the Navy, 
Washington, DC. 


The Managing the EEO Functions course is a ten-day, 
instructor-led training program to teach newly as- 
signed Deputy EEP Officers the program management 
skills necessary to effectively manage the Department 
of Navy (DON) EEO Program. The course describes 
the facets of program management and applies these 
skills to managing the components of the DON EEO 
Program. Topics include an overview of program man- 
agement skills; EEO management information sys- 
tems; conducting research studies; written communi- 
cations; marketing the EEO program; negotiation and 
conflict resolution; advising management; managing 
EEO programs in the year 2000 and beyond; managing 
the discrimination complaints activity; ——T pe- 
cial Emphasis Programs (SEPs); managing the Federal 
Equal Opportunity Recruitment Program (FEORP); 
managing upward mobility programs; and managing 
Affirmative Employment Programs (AEPs). 


059,752 

PB90-780651/GAR PC$48.75/MF$13.75 
Applied Science Associates, Inc., Landover, MD. 
Managing the EEO Functions: Participant Manual 
(Training Manual). 

Interim rept. Sep 88-Nov 89. 

Oct 89, 366p 

Contract OPM-87-9034 

See also PB90-780628, PB90-780636, PB90-780644 
and PB90-780669. Sponsored by Office of Personnel 
Management, Washington, DC. Training Management 
Assistance Branch, and Department of the Navy, 
Washington, DC. 


The Managing the EEO Functions course is a ten-day, 
instructor-led training program to teach newly as- 
signed Deputy EEO Officers (DEEOOs) the program 
management skills necessary to effectively manage 
the Department of Navy (DON) EEO Program. The 
course describes the facets of program management 
and applies these skills to managing the components 
of the DON EEO Program. Topics include an overview 
of program management skills; EEO management in- 
formation systems; conducting research studies; writ- 
ten communications; marketing the EEO program; ne- 
gotiation and conflict resolution; advising manage- 
ment; managing EEO programs in the year 2000 and 
beyond; managing the discrimination complaints activi- 
ty; managing Special Emphasis Programs (SEPs); 
managing the Federal Equal Opportunity Recruitment 
Program (FEORP); — upward mobility | ond 
grams; and managing Affirmative Employment Pro- 
grams (AEPs). 


059,753 

PB90-780669/GAR PC$28.75/MF$10.00 
Applied Science Associates, inc., Landover, MD. 
Train-the-Trainer: Introduction to Equal Employ- 
ment a and Managing the EEO Func- 
tions. Attendee Manual (Training Manual). 

Interim rept. Sep 88-Nov 89. 

23 Oct 89, 125p 

Contract OPM-87-9034 

See also PB90-780628, PB90-780636, PB90-780644 
and PB90-780651. Sponsored by Office of Personnel 
Management, Washington, DC. Training Management 
Assistance Branch, and Department of the Navy, 
Washington, DC. 


The Train-the-Trainer session manual is designed to 
assist Department of Navy (DON) Navy Office of Civil- 
ian Personnel Management (NOCPM) subject-matter 
expert instructors in preparing to deliver the Introduc- 
tion to EEO and the Managing the EEO Functions 
courses regionally. The Train-the-Trainer manual ac- 
quaints instructors with the design and content of the 
two EEO training courses, and presents training tech- 
niques and lesson-specific suggestions for presenting 
course content. 


International Relations 


059,754 

AD-A225 163/5/GAR PC A11/MF A02 
Army War Coll., Carlisle Barracks, PA. 

German Unification: Security Implications for 
Europe. 

Study project. 

S. M. Bruni. 1 Jul 90, 226p 


A divided Germany has been the centerpiece of Euro- 
pean security relations for the past 45 years. With 
Europe in turmoil over the implosion of the Soviet 
Union, the revolutions rushing through Eastern 
Europe, and impending European economic integra- 
tion, the current security architecture is teetering. This 
study begins with a brief explanation of the theory of 
alliances and why nation states seek them. The chap- 
ter ends with a brief look into the post World War Il 
division of Europe and Germany, and ends with a short 
discourse on the founding of the North Atlantic Treaty 
Organization (NATO). The following chapter examines 
the impact of German unification on existing multina- 
tional forums, stressing NATO. Also presented is how 
the other Europeans view unification and what the se- 
curity ramifications are on the Germans themselves. 
The conclusion presents several options for the future 
security architecture of Europe. In addition to the tradi- 
tion research methodologies, interviews of key Euro- 
pean civilian and military leaders were employed and 
are included in the paper. K ; Western 
security(International); Germany(East and West); 
Europe. (cp) 


059,755 

PBS0-238718/GAR PC A03/MF A01 
Executive Office of the President, Washington, DC. 
President’s Report on Continuing the Acquisition 
of the Peacekeeper (MX) Missile. (includes the Ex- 
ecutive Summary). 

Mar 85, 28p 


The report and Executive Summary on the Peace- 
keeper missile contains the President’s assessment of 
the requirement for Peacekeeper and the anticipated 
impact of the continued procurement of Peacekeeper 
missiles, pursuant to the provisions of Public Law 98- 
525, Section 110 of Oct 19, 1984. After thorough 
analysis, the President has concluded that the contin- 
ued production and deployment of Peacekeeper (M-X) 
missiles in existing Minuteman silos is required in order 
to maintain U.S. national security interests, is consist- 
ent with U.S. arms control policy, and enhances the 
prospects for global stability. As a result, the President 
seeks to remove Congressional restrictions on the 
Fiscal Year 1985 funds that were authorized and ap- 
propriated by the Congress for the Peacekeeper mis- 
sile program. The report provides the President's rea- 
sons and furnishes additional information as required 
by the Congress. 


059,756 

PBS0-263336/GAR 

Central Washington Univ., rope 

Potential Effects of OCS Oil and Activities on 
and Washington Indian Tribes: 


PC A04/MF A01 


Oregon Description 
of Overall | Environment and Legal Status of 
16 Specified Tribes. 

D. J. Cocheba, P. A. Meyer, M. L. Uebelacker, and 
R. L. Barsh. Jun 90, 68p OCS/MMS-90/0034 
Contract DI-14-12-0001-30508 

Prepared in cooperation with Meyer Resources, Inc., 
Davis, CA. Sponsored by Minerals Management Serv- 
ice, Los Angeles, CA. Pacific OCS Region. 


The report explores the evidence for marine resources 
used by a number of important historical Indian groups, 
ae the middle-Oregon seacoast to upper 
Pi ind, in the Treaty period (1854-1856) to the 
mid-20th century, based on the same kinds of docu- 


059,759 
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mentary sources. It concludes with a summary of the 
historical lin between these historical gr: and 
present-day tribal organizations which are lly con- 
were: io estabii geographic ecological 
scope of marine harvesting activities for 16 specified 
Indian tribes and their predecessors at the time of their 
treaties with the United States in the 1850s and (2) to 
assess the extent to which these activities may be le- - 
gally protected as treaty rights at the present time. 


Job Training & Career Development 


059,757 

AD-A225 012/4/GAR PC A03/MF A01 
Air Force Occupational Measurement Center, Ran- 
dolph AFB, TX. 
Occupational Therapy Career Ladder AFSC 913X1. 
Occupational survey rept. 

Jun 90, 32p 


This is a report of an occupational survey of the Occu- 
pational Therapy (AFSC 913X1) career ladder com- 
pleted in March 1990. The present survey was the first 
one accomplished for this career ladder and was re- 
quested by (USAFOMC) USAF Occupational Meas- 
urement Center ae Priorities Working Group 
meeting. Keywords: 

Therapy; Careers. (CP) 


059,758 
AD-A225 041/3/GAR PC A08/MF A01 
lIT Research Inst., Lanham, MD. 
Software Requirements Specifi- 
or. 


for the UH-1 Helleopter Flight Simulat 
K. S. Miller, D. L. Ross, D. E. Grimes, and M. J. 


Marcelli. 28 Jun 90, 157p 
Contract MDA903-87-D-0056 


The purpose of this document is to explore object-ori- 
ented requirements analysis. The document is divided 
into three sections. The first section is a theoretical 
overview of object-oriented requirements analysis. It 
attempts to ine what object-oriented requirements 
analysis is and to justify its use. The second section 
details the approach adopted for identifying and formu- 
lating the requirements listed in this document. The 
third section contains a case study, in which the ap- 
proach described in the preceding section is applied. 
Keywords: Computer hardware/software; Helicopters; 
Requirements; Flight simulators. (cp) 


eys; Air Force personnel; 


059,759 
AD-A225 044/7/GAR PC A08/MF A01 
Stanford Univ., CA. Dept. of Computer Science. 

ip Learning Techniques for Knowl- 


Master’s thesis. 
D. C. Wilkins. 1987, 154p 
Contracts STAN-CS-88-1242, KSL-88-14 
This thesis describes apprenticeship learning tech- 
niques for automation of the transfer of expertise. The 
major accomplishment in this thesis is showing how an 
explicit representation of the strategy snauledige to 
solve a general class, such as diagnosis, can 
provide a basis for learning the knowledge that is spe- 
cific to a particular domain, such as medicine. The 
Odysseus explanation-based learning program con- 
structs explanations of problem-solving actions in the 
domain of medical diagnosis. If no explanation is 
found, the incomplete domain theory (i.e., the medical 
peememay a tey is extended via the use of underlying 
domain ies and empirical methods so as to allow 
construction of an explanation. The learning 
program i the first demonstration of using the 
same technique to transfer of expertise to and from an 
expert system knowledge base. When watching an 
expert, it improves a knowledge base for the pre-exist- 
ing Heracles expert system shell. When watching a 
student ice, it models the student against the 
base and thereby identifies bugs and gaps 
in the student’s fledgling expertise. Another major 
focus of this thesis is limitations of apprenticeship 
peer is shown that extant techniques for reason- 
ing ui uncertainty for expert systems lead to a so- 
ciopathic base, wherein a subset of the 
k base can give better performance than the 
original knowledge base; incremental learning tech- 
niques are inappropriate when a knowledge base is 
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sociopathic. Also, the synthetic agent method is pre- 
sented; it provides a means of determining a perform- 
ance upper bound for apprenticeship learning sys- 
tems. (rrh) 


PC A07/MF A01 
Appalachian Regional Commission, Washington, DC. 
Laser Technology Development for the Appalach- 
ian Region. 
Final rept. 
C. Pixton. 18 May 90, 145p 
Contract ARC-89-34-CO-997 1-88-!-302-0216 
Sponsored by Laser Technology Center, Knoxville, 
TN. 


In its second proposal to the Appalachian Regional 
Commission, the Laser Technology Center delineated 
10 work statements to be accomplished during the 
contract period. The end results of these work state- 
ments is to be economic growth for the Appalachian 
Region through the education and training of laser 
technicians and by the Laser Technology Center’s ap- 
plied research and development program acting as a 
catalyst for more efficient and high tech industrial de- 
velopment in the region. Discussion of progress on 
each task is given. The document contains many ap- 
pendices on topics such as job surveys on fiber optics 
in telecommunications, comments about a course on 
fiber optics, economic development in Tennessee 
through laser/electrooptic technology, the resources 
and capabilities of the Laser Technology Center. 


059,761 

PB90-267345/GAR PC A03/MF A01 
Patent and Trademark Office, Washington, DC. Office 
of Technology Assessment and Forecast. 

Buttons to Biotech: U.S. Patenting By Women, 
1977 to 1988. 1989 Update Supplement. 

Sep 90, 36p 

See also PB90-155235. 


The ——— is an update report, Buttons to Bio- 
tech--U.S. Patenting By Women, 1977 to 1988, issued 
in January, 1989, by the U.S. Patent and Trademark 
Office (PTO), Technology Assessment and Forecast 
(TAF) Program. The supplement includes updates to 
Tables 4 and 5 of the original report and, in addition, a 
listing of the organizations receiving 5 or more woman- 
inventor patents in the 1977 to 1989 time period. 


Psychology 


059,762 

AD-A224 645/2/GAR PC A07/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Methodology for Determining Consumer Attitudes 
and Behavior Air Force Appropriated Dining. 
Master’s thesis. 


T. S. Gaines. Aug 90, 149p Rept no. AFIT/CI/CIA- 
90-062 


This study provides a survey-based methodology 
whereby Services squadrons throughout the Air Force 
can identify the image of the food service facilities at 
their base from the customer’s point of view. The 
survey gathers customer reactions to the base’s facili- 
ties and the popularity of the local food service com- 
petitors, measured by frequency of patronage, dollars 
spent at each, and perceptions of the dining experi- 
ence. Keywords: Theses; Food service; Surveys; Air 
Force facilities. (cp) 


059,763 

AD-A224 666/8/GAR PC A03/MF A01 
Naval Health Research Center, San Diego, CA. 
Bimodal Word Processing: Speed, Accuracy, and 


Interim rept. 

L. Lewandowski, D. A. Kobus, and M. M. Flood. 14 
Dec 89, 15p Rept no. NHRC-89-44 

Prepared in collaboration with Syracuse Univ., NY. 


A group of 20 experienced sonar operators (SO) was 
compared with a group of 20 non-operators (NO) ona 
computerized word decision task. The subjects had to 
respond quickly and accurately in determining whether 
a word/words presented visually and/or aurally (at the 
same time) was/were related to a given category (i.e., 
animals). Response speed, decision accuracy, and 
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recall of words related and unrelated to the categories 
were recorded. Results indicated no group differences 
in any of the dependent measures, thus experience in 
a bimodal input situation did not provide sonar opera- 
tors with a performance advantage on the experimen- 
tal task. All 40 subjects performed faster and more ac- 
curately when the information was presented visually, 
and the words were related to a given category. Sub- 
jects performed about as quickly and accurately when 
the same word (related to the category) was presented 
concurrently in both modalities, however, recall of 
these words was significantly higher than all other con- 
ditions. Overall, the data are consistent with other 
studies which demonstrate no loss or some gain in the 
bimodal redundant (same word) condition. This study 
is one of the first to demonstrate an enhancement in 
higher level cognitive performance (such as memory 
recaii) in a bimodal task. 
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AD-A224 695/7/GAR PC A03/MF A01 
Tennessee Univ., Knoxville. Dept. of Psychology. 
Validity Measures in the Context of Latent Trait 
Models. 

Technical rept. 1987-1990. 

F. Samejima. 15 Jun 90, 25p ONR-RR-90-3 

Contract N00014-87-K-0320 


In contrast to the progressive desolution of the reliabil- 
ity coefficient in classical mental test theory and the 
replacement by the test information function in latent 
trait models, the issue of test validity has been more or 
less neglected in modern mental test theory. The 
present paper proposes some considerations about 
the validity of a test and of a single item. Effort has 
been focused upon searching for measures which are 
population-free, and which will provide us with local 
and abundant information just as the information func- 
tions do in comparison with the test reliability coeffi- 
cient in classical mental test theory. In so doing, validi- 
ty indices for different purposes of testing and also 
those which are tailored for a specific population of ex- 
aminees are considered. (rh) 
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AD-A224 696/5/GAR PC A03/MF A01 
Tennessee Univ., Knoxville. Dept. of Psychology. 
Predictions of Reliability Coefficients and Stand- 
ard Errors of Measurement Using the Test Infor- 
mation Function and Its Modifications. 

Technical rept. 1987-1990. 

F. Samejima. 30 Jun 90, 27p ONR-RR-90-2 

Contract N00014-87-K-0320 


There seems to be a concensus that two main meas- 
ures in classical mental test theory are the reliability 
and validity coefficients of a test. Although these 
measures have widely been accepted by psycholo- 
gists and test users in the past decades, they are actu- 
ally the attributes of a specified group of examinees as 
well as of a given test, since the correlation coefficient 
is used in either case. In addition, representation of 
these measures by single numbers results in over-sim- 
plification and the lack of useful information for both 
theorists and actual users of tests. The same applies 
for the standard error of measurement also. In latent 
trait models, the item and test information functions 
provide us with abundant information about the local 
accuracy of estimation, a concept which is totally miss- 
ing in classical mental test theory. These functions do 
not depend upon any specific group of examinees as 
the reliability coefficient does, or we can say that they 
are population-free. By virtue of this characteristic, 
adding further information about the MLE bias function 
of the test and the ability distribution of the examinee 
group, we can provide the tailored reliability coefficient 
and standard error of measurement in the classical 
mental test theory’s sense for each and every speci- 
sy group of examinees who have taken the same test 
r 
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AD-A224 717/9 Not available NTIS 
Princeton Univ., NJ. Cognitive Science Lab. 

Access and Use of Previous Solutions in a Problem 
Solving Situation. 

Rept. for Jul 87-Jun 90. 

J. M. Faries, and B. J. Reiser. Aug 88, 16p CSL-29, 
ARI-A-90-04 

Contract MDA903-87-K-0652 

Availability: Pub. Proceedings of the Annual Confer- 
-_ — Cognitive Science Society (10th), Montre- 
al, Aug 88. 


An important comgonent of problem solving is the abil- 
ity to make use of previous examples. This requires 


noticing the relevance between the current and previ- 
ous problems. We examine the role of the superficial 
and structural relations among problems and the re- 
mindings that these similarities elicit in a problem solv- 
ing situation. Students learned to program in an elec- 
tronic book environment in which they were able to 
store and later retrieve solved problems. Their use of 
previous solutions suggests that novices are indeed 
sensitive to structural similarities and can use retrieved 
solutions in new problem situations. 
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AD-A224 740/1/GAR PC A03/MF A01 
Pittsburgh Univ., PA. Learning Research and Develop- 
ment Center. 

Mechanism of Restructuring in Geometry. 
Technical rept. 

S. Ohlsson. May 90, 24p Rept no. UPITT/LRDC/ 
ONR/KUL-90-04 

Contract N00014-89-J-1681 


Restructuring consists of a change in the representa- 
tion of the current search state, a process which 
breaks an impasse during problem solving by opening 
up new search paths. A corpus of 52 think-aloud proto- 
cols from the domain of geometry was scanned for evi- 
dence of restructuring. The data suggest that restruct- 
ing is accomplished by re-parsing the geometric dia- 
gram. Knowledge and Understanding in Human Learn- 
ing (KUL) is an umbrella term for a loosely connected 
set of activities lead by Stellan Ohlsson at the Learning 
Research and Development Center, University of Pitts- 
burg. The aim of KUL is to clarify the role of world 
knowledge in human thinking, reasoning,and problem 
solving. World knowledge consists of concepts and 
principles, and contrasts with facts (episodic knowl- 
edge) and with cognitive skills (procedural knowledge). 
The long term goal is to answer six questions: How can 
the concepts and principles of particular domains be 
identified. How are concepts and principles encoded in 
the mind. How are concepts and principles utilized in 
performance and learning. How can instruction facili- 
tate the acquisition and utilization of concepts and 
principles (as opposed to episodic or procedural 
knowledge). 
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AD-A224 875/5/GAR PC A03/MF A01 
Institute for Perception RVO-TNO, Soesterberg (Neth- 
erlands). 

Strategy Differences in Map Information Use for 
Route Following in Unfamiliar Cities; Implications 
for In-Car Navigation Systems (Strategieverschil- 
len in Kaart-Informatiegebruik bij het Volgen van 
Routes in Onbekends Steden; Implicaties voor Na- 
vigatie-Systemen in Auto’s). 

Final rept. 

J. M. Schraagen. 3 Apr 90, 32p !ZF-1990-B-6, TDCK- 
90-0034 

Summary in English and Dutch. 


The present field study was carried out with the aim of 
gaining more insight into the amount and types of infor- 
mation used by different groups of drivers when navi- 
gating in unfamiliar cities. Twenty-four drivers, twelve 
experienced and twelve inexperienced, twelve male 
and twelve female, took part in the field study. Sub- 
jects had to follow four predetermined routes through a 
city they were unfamiliar with. Subjects could consult 
copies of the city street map, of which there were two 
versions: normal maps, and the same maps containing 
stickers with names of road signs at particular cross- 
ings. Subjects were asked to think aloud while studying 
maps and while navigating, and their verbalizations 
were tape recorded. The results showed that subjects 
mainly used street names, landmarks, and road signs 
for navigation. Experienced and inexperienced drivers 
did not differ in the types of information used, nor in the 
number of navigation errors. Use of the road signs on 
maps led to fewer navigation errors. Subject who used 
mainly street names for wayfinding made more naviga- 
tion errors and could remember three navigation deci- 
sions at most on average. Keywords: Driving; Ergono- 
mics; Navigation; Maps; Netherlands. (jhd) 
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AD-A224 955/5/GAR PC A05/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 





Comparison of Power Perceptions Held by Female 
Nurse and Female Business Executives. 

Master’s thesis. 

C. A. Foti. Jun 90, 89p Rept no. AFIT/CI/CIA-90-053 


The purpose of this study is to compare power percep- 
tions held by female nurse executives and female busi- 
ness executives. Keywords: Perception(psychology); 
Power; Jobs; Theses; Women; Nurses. (cp) 
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AD-A225 188/2/GAR 
Oklahoma Univ., Norman. 
Evaluation of the Criterion Task Set. Part 1. Appen- 
dices A and B. Univariate Summaries. 

Final rept. May 88-May 89. 

R. E. Schlegel, and K. Gilliland. Jan 90, 260p 
AAMRL-TR-90-008 

Contract F33615-85-D-0540 

Appendices A and B to part 1, AD-A224 331. 


This report summarizes the developmental and analy- 
sis of a comprehensive standardization data base for 
the USAF Criterion Task Set (CTS). The CTS is a col- 
lection of standardized loading tasks developed by the 
Harry G. Armstrong Aerospace Medical Research Lab- 
oratory as a mental workload metric evaluation tool. 
The effort reported in this document was conducted by 
the University of Oklahoma. Performance data, Sub- 
jective Workload Assessment Technique (SWAT) 
Data, and individual difference measures were collect- 
ed and are reported for 123 subjects (95 men, 28 
women) for all nine tasks of the CTS Version 1.0. Part! 
of the Final Report (this document) details the experi- 
mental procedures for developing the data base and 
summarizes the performance data and SWAT ratings 
with respect to task difficulty levels, learning rates, sta- 
bility of the measures, gender and SWAT prototype dif- 
ferences, and intertask relationships. As a basis of 
comparison, the data in this report should be of value 
to others using the Criterion Task Set to evaluate 
human information processing performance. Key- 
‘ooae Human performance, Task battery, Cognition. 
Iw 
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Poitiers Univ. (France). Lab. de Psychologie du Lan- 


age. 

hronopsychologie des Processus Cognitifs 
(Chronopsychology of Cognitive Processes). 
G. Querrioux-Coulombier. 1989, 64p 
Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de l’Armement. 


The purpose of the study was to investigate changes 
in performance throughout the day of one of the first 
stages in comprehension of a text, namely semantic 
activation. The author first describes the results of an 
experiment she conducted requiring subjects to distin- 
guish between real and nonsense words among 13 
word lists. In a second part of the report, she presents 
a table of changes in the principal psychological pa- 
rameters studied to date (sensory-motor, computation- 
al, short- and long-term memory, and verbal reasoning 
tasks, among others) showing their peak and minimum 
phases. She does the same with a few biological pa- 
rameters and the two tables are compared. Progres- 
sive shifts in the adaptation of all these parameters 
during changes in activity rates (shift work, transmeri- 
dian flight, temporal isolation) are compared. The 
author concludes with a presentation of multi-oscillato- 
ry theory, the theory which currently best accounts for 
these variations. 
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PB90-268350/GAR PC A07/MF A01 

Economic Research Service, Washington, DC. Com- 

modity Economics Div. 

bana Grains: Background for 1990 Farm Legisla- 
jon. 

Agriculture information bulletin. 

C. E. Young, N. W. Childs, J. L. Harwood, and W. 

Lin. Aug 90, 142p USDA/AIB-602 


Wheat and rice are the primary food grains produced in 
the United States and throughout the world. The report 
provides domestic and international background infor- 
mation on the wheat and rice industries. The 1985 
Food Security Act established target prices, loan rates, 
and acreage reduction programs for both crops. The 
export enhancement program enabled wheat exports 
and, to a much smaller extent, rice exports to expand. 
The marketing loan program was the primary stimulus 
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for rice exports. The situation for both crops improved 
markedly in 1990 over the situation in 1985. Stocks are 
down and prices are up. The task for the 1990 farm bill 
is to continue the performance of the wheat and rice 
markets while addressing other important issues such 
as environmental quality and grain quality improve- 
ment. 


Social Concerns 
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PB90-215658/GAR PC A03/MF A01 
= of National Drug Control Policy, Washington, 


Understanding Drug Treatment. An Office of Na- 
tional Drug Control Policy White Paper. 

Jun 90, 37p 

Also available from Supt. of Docs. 


The White Paper describes what is currently known 
about what works -- and what doesn’t work -- in drug 
treatment. The paper will also explain who needs drug 
treatment, what kind of treatment they should be get- 
ting, and what happens to them after they’ve made the 
decision to stay in treatment. While it is written in plain 
English intended for the general public, it is also in- 
tended for the policy maker and government official. 
The goal of the White Paper is to contribute to the 
public discussion of drug treatment so that the deci- 
sions made about funding and administration are 
based on a deeper understanding of the subject. Drug 
treatment will play a large role in the national drug re- 
duction efforts in the months and years ahead; to de- 
velop an effective treatment system, we need to un- 
derstand what results we should expect from it and 
how to achieve them. 
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PB90-268483/GAR PC A08/MF A01 
National Science Foundation, Washington, DC. Div. of 
Science Resources Studies. 

Characteristics of Recent Science and Engineer- 
ing Graduates: 1988 (Detailed Statistical Tables). 
Survey of science resources series. 

Mar 88, 159p NSF-90-305 


The tables present data on the employment and de- 
mographic characteristics of individuals who received 
a bachelor’s or master’s degree in science and engi- 
neering fields from U.S. colleges and universities in 
1986 or 1987. Tables include information on gender, 
race, ethnicity, field of degree, field of employment, 
employment sector, primary work activities, and 
annual salaries. The data were collected in 1988 and 
reflect the status of individuals as of the spring of the 
year. The report is divided into three sections: the 
technical notes contained in Section A provide infor- 
mation on the survey methodology, coverage, con- 
cepts, definitions, and standard error estimation proce- 
dures; detailed tabulations from the survey are pre- 
sented in Section B; and the survey questionnaire is 
presented in section C. 


General 
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AD-A225 019/9/GAR MF A02 

Library of Congress, Washington, DC. Federal Re- 

search Div. 

pote: Handbook Series: El Salvador: A Country 
tudy. 

2nd edition for period ending Nov 88. 

R. A. Haggerty. 1990, 331p DA-PAM-550-150 

Availability: Superintendent of Documents, US Gov- 

ernment Printing Office, Washington, DC 20402. HC 

$16.00. Microfiche furnished to DTIC and NTIS users. 


Events in El Salvador assumed worldwide prominence 
in the late 1970s as political and social tensions fueled 
a violent civil conflict that persisted throughout the 
1980s. The intense controversy and scrutiny accorded 
this diminutive nation ran counter to the relative obscu- 
rity that has characterized it during its colonial and na- 
tional history. A backwater of the Spanish Empire, El 
Salvador passed through the turbulent era of the Cen- 
tral American Federation (1823-41) to separate inde- 


059,778 


pendence as a liberal state dominated both politically 
and economically by a landed oligarchy. The roots of 
this elite-dominated system lie in Spanish colonial 
structures; the system bequeathed to modern El Sal- 
vador a legacy of economic and social inequality and 
political authoritarianism-not a promising base on 
which to build a democratic state. Keywords: El Saiva- 
dor; Government(foreign), Foreign aid. (CP) 
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AD-A224 643/7/GAR PC A05/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Power Line Aberrations and Their Effects on 
Health Care Facility Microprocessor Equipment. 
Master’s thesis. 

cua — 6 Apr 90, 87p Rept no. AFIT/CI/CIA- 


You are working on a project and suddenly the lights 
go out. Just as suddenly, the lights return and the 
phone/beeper begins ringing off the hook with reports 
of equipment that is down. Another scenario, suddenly 
the lights dim for an extended period of time. As the 
lights return to normal intensity or even before the 
lights return to normal intensity, the phone/beeper 
begins ringing. There are countless scenarios, the 
causes numerous, and the solutions many and varying. 
Since 1975, technology has led to the invasion of 
microelectronic and computer-controlled medical 
equipment. This invasion comes as a blessing, be- 
cause better patient care is possible, and as a curse 
trying to keep these electrical gadgets operating. The 
invasion of technologically advanced equipment has 
fmm increased capabilities in radiology (examples: 

igital Subtraction, High Frequency Generators, Ana- 
tomical Programmed Generators, improved Cardio- 
vascular image systems), Magnetic Resonance (MR), 
Computerized tomography (CT) X-ray, Ultrasound, pa- 
tient history data base systems, patient diagnostic sys- 
tems, improved Clinical laboratory equipment, and 
lasers to mention only a few areas. When the utility 
power lines deviate from the norm, (typically values 
110, 220, or 277/440 volts line to ground) the 
problem(s) begins. (JES) 
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Veterans Health Services and Research Administra- 
tion, Washington, DC. Rehabilitation Research and 
Development Service. 

Journal of Rehabilitation Research and Develop- 
ment. Volume 27 Number 3, Summer 1990. 

1990, 152p 


No abstract available. 
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PAT-APPL-7-493 538/GAR PC NO3/MF A01 
Department of Health and Human Services, Washing- 


ton, DC. 

Universal Collector for Submandibular-Sublingual 
Saliva. 

Patent Application. 

R. Davis. Filed 14 Mar 90, 16p PB90-243676 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The objects of the invention are: to provide a fluid sam- 
pling device which can be used to collect small sam- 
ples of fluids in areas bounded by membranes; to pro- 
vide for a device for sampling and collecting submandi- 
bular and sublingual salivas from a subject's mouth; to 
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provide for a submandibular and sublingual saliva sam- 
pling and collecting device which is simple to use and 
highly reliable; to provide a method for sampling and 
collecting small volumes of fluid from areas bounded 
by membranes; and to provide a method for sampling 
and collecting submandibular and sublingual salivas 
from a subject’s mouth. 


Bionics & Artificial Intelligence 
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AD-A224 845/8/GAR PC A03/MF A01 
Oregon Univ., Eugene. Dept. of Psychology. 

of Anatomy of Connectionist Models 
for Visual Lexical Access. 
Final rept. 1 Nov 88-30 Apr 90. 
M. |. Posner, and D. M. Tucker. 14 Jun 90, 25p 
AFOSR-TR-90-0729 
Grant AFOSR-89-0050 


During this 18 month short term initiative grant we 
have developed a new state of the art ERP laboratory 
based on Macintosh computers and labview software 
that can record up to 64 channels of EEG input. In this 
report we describe this system, its potential and in- 
clude a manual for its operation. In addition, we have 
completed two experiments that show a distinction be- 
tween words and consonant strings that is maximal for 
occipital lobe electrodes and that occurs within the 
first 250 millisec after input. In addition, words also 
differ from consonant strings in the lateral distribution 
of electrical activity over posterior temporal leads 
within the first 200 millisec following input. These two 
results conform to findings using PET suggesting an 
area sensitive to orthographic regularity in the left ven- 
tral occipital lobe (Snyder et al, 1989). Keywords: At- 
tention, Event related potentials, Parallel distribution 
processes, Work recognition. (JES) 
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AD-A224 903/5/GAR PC A04/MF A01 

Dayton Univ., OH. Research Inst. 

Efficient Image Generation Using Localized Fre- 

— Components Matched to Human Vision. 
inal rept. Oct 87-Feb 90. 

G. A. Geri, Y. Y. Zeevi, and M. Porat. Jul 90, 66p 

AFHRL-TR-90-25 

Contract F33615-87-C-0012 


Following a brief tutorial in the general area of image 
analysis, a formalism is presented for using the gener- 
alized Gabor approach to image representation in the 
combined frequency-position space. This approach 
uses elementary functions to which the human visual 
system is particularly sensitive and which are efficient 
for the analysis and synthesis of visual imagery. 
Among the topics covered are the complementarity of 
position and spatial frequency in the Gabor scheme, 
and the use of an auxiliary function to render the non- 
orthogonal Gabor elementary functions transformable. 
The formalism is in particular compatible with the im- 
plementation of a variable resolution system wherein 
image information is nonuniformity distributed across 
the visual field in accordance with the human visual 
system’s ability to process it. A possible hardware im- 
plementation of such a system is described and some 
potential problems associated with its development 
are discussed. (Author) 


Human Factors Engineering 
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AD-A224 667/6/GAR PC A03/MF A01 

Air Force Human Resources Lab., Brooks AFB, TX. 

Human Factors Design Guidance during the Con- 

ceptual Design Phase of System Development: A 
ical Approach 


Final technical rept. Aug 85-Sep 89. 
L. S. Fi id, and M. T. Lawless. Jun 90, 14p Rept 
no. AFHRL-TR-89-66 


Current design process limitations inhibit the most ef- 
fective use of human factors data in the design of com- 
plex man-machine systems. These limitations are de- 
scribed and a possible methodological solution is of- 
fered that incorporates human factors issues into the 
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conceptual phase of system design. A current Air 
Force weapon system is reviewed historically and an 
application of the methodology to this system is report- 
ed. The methodological approach uses subject-matter 
experts to assess various human performance issues 
on hypothetical systems through mental imagery. In- 
depth research was required to fully describe the hypo- 
thetical systems so that conceptualized operations 
could be conducted. Lessons learned are presented. 
Keywords: Hypothetical gunship design; Crews/oper- 
ation. (edc) 
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AD-A224 757/5/GAR PC A03/MF A01 
Air Force Human Resources Lab., Brooks AFB, TX. 
Design Evaluation for Personnel, Training, and 
Human Factors (DEPTH). 

Interim technical paper Dec 89-Jun 90. 

E. S. Boyle, J. A. Easterly, and J. D. lanni. Jul 90, 
23p Rept no. AFHRL-TP-90-57 


This paper describes a new direction in human factors 
research called Design Evaluation for Personnel, 
Training, and Human Factors (DEPTH). This research 
utilizes computer-aided design (CAD) man-modeling 
and data base technologies to foster a human-cen- 
tered approach to weapon system design. The ability 
to graphically simulate maintenance work underlies 
this research. Visualizing maintenance tasks will allow 
more accurate and complete descriptions of human 
performance requirements during design. This man- 
modeling capability will utilize a computer graphic 
workstation capable of importing CAD data and will 
build upon technology developments of CREW CHIEF, 
a model of a maintenance technician developed by Air 
Force Human Resources Laboratory (AFHRL) and 
Armstrong Aerospace Medical Research Laboratory 
(AAMRL). Additional capabilities include detailed hand 
and vision models, multi-person task performance sim- 
ulation, the effects of environmental, and animated 
simulations of complete maintenance tasks. Logistics 
Support Analysis (LSA), training, and personnel infor- 
mation will be derived from these simulations and pre- 
sented in a usable format. (rh) 
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National Research Council, Washington, DC. Panel on 
Human Performance Modeling. 

Quantitative Modeling of Human Performance in 
Complex, Dynamic Systems. 

S. Baron, D. S. Kruser, and B. M. Huey. 1990, 107p 
Availability: National Academy Press, 2001 Wisconsin 
Ave., NW, Washington, DC 20007, $15.00. No copies 
furnished by DTIC/NTIS. 


Human factors work in the systems development proc- 
ess involves both analytic and empirical studies of 
design alternatives. The use of human performance 
models (HPMs) to evaluate candidate designs has 
become increasingly important as the cost, personnel, 
and time required to perform full-scale simulation stud- 
ies have increased. People are an essential part of 
human-machine systems, and it is substantially easier 
and less expensive to consider the impact of human 
capabilities and limitations on system operation and 
modify the system before it is built, than to modify it to 
conform to human limitations after it has been con- 
structed. The development and use of human perform- 
ance models have grown steadily since the successful 
application of servo-theory in the 1950s to tracking 
and other manual control skills. However, a number of 
problems and unresolved issues have restricted the 
utility and application of HPMs in the design and devel- 
opment of systems. Many different approaches to 
modeling have been taken, and a wide variety of limit- 
ed models that focus on some particular aspect of 
human performance has been developed. The poten- 
tial utility of these models would increase in an inte- 
grated representation of human performance was de- 
veloped that users and managers could easily under- 
stand and support. (jes) 


059,784 
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Behavioral Health Systems, Inc., Ossning, NY. 

Voice Measures of Workload in the Advanced 
Flight Deck: Additional Studies. 

Final Report. 

S. J. Schneider, and M. Alpert. Nov 89, 38p NAS 
1.26:4258, NASA-CR-4258 

Contract NAS1-18278 


These studies investigated acoustical analysis of the 
voice as a measure of workload in individual operators. 


In the first study, voice samples were recorded from a 
single operator during high, medium, and low workload 
conditions. Mean amplitude, frequency, syllable dura- 
tion, and emphasis all tended to increase as workload 
increased. In the second study, NASA test pilots per- 
formed a laboratory task, and used a flight simulator 
under differing work conditions. For two of the pilots, 
high workload in the simulator brought about greater 
amplitude, peak duration, and stress. In both the labo- 
ratory and simulator tasks, high workload tended to be 
associated with more statistically significant drop-offs 
in the acoustical measures than were lower workload 
levels. There was a great deal of intra-subject variabili- 
y in the acoustical measures. The results suggested 
that in individual operators, increased workload might 
be revealed by high initial amplitude and frequency, 
followed by rapid drop-offs over time. 
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Imatron, Inc., San Francisco, CA. 
Design and Development of an Engineering Proto- 
pe Compact X-Ray Scanner (FMS 5000). 
inal rept. 8 Jun 87-7 Aug 89. 
D. P. Boyd. 31 Mar 89, 111p 
Contract DAMD17-87-C-7108 
Original contains color plates: All DTIC and NTIC re- 
productions will be in black and white. 


While the clinical importance of CT to the DEPMEDS 
system is well-established, this is only half the —_ 
For a CT scanner to gain acceptance within the mili- 
tary, it must be, and remain, reliable. It must withstand 
extended storage at environmental extremes; it must 
be transportable by air, sea, and land (by truck over 
unimproved roads and by rail); and it must operate with 
minimal set-up time and without benefit of such nice- 
ties as clean air or heat. It must also not pose an unac- 
ceptable logistical burden in terms of weight, size, or 
power requirements. Most importantly, however, it 
must be capable of quickly handling a mass casualty 
situation without itself becoming the bottleneck in the 
treatment process. Finally, the CT system capable of 
handling these difficult and diverse requirements must 
be comparable in cost to commercial CT scanners de- 
signed for handling a modest and carefully scheduled 
case load under the most — of environmental 
conditions. Keywords: Deployable medical systems; 
Medical field equipment; Computerized tomography; 
X-ray apparatus; Mobile scanners. (edc) 
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AD-A225 170/0/GAR PC A02/MF A01 

Harry G. Armstrong mye Medical Research 

Lab., Wright-Patterson AFB, OH. 

Acoustic-Phonetic Characteristics of Speech Pro- 

= in Noise and While Wearing an Oxygen 
ask. 

Journal article. 

Z. S. Bond, T. J. Moore, and B. Gable. Feb 89, 8p 

Rept no. AAMRL-TR-89-014 

Pub. in Jnl. of the Acoustical Society of America, v85 

n2 p907-912, Feb 89. 


The present study investigated changes in the prosod- 
ic and acoustic-phonetic features of isolated words by 
four male talkers speaking in quiet and in pink noise at 
a level of 95 dB SPL. Speech samples were collected 
both with and without an oxygen mask. Changes in du- 
ration, fundamental frequency, total energy, and 
format center frequency were analyzed. In addition to 
the expected changes of increased pitch and ampli- 
tude associated with speaking in noise without an 
oxygen mask, significant effects were found (particu- 
larly in the formant center frequencies) as a result of 
using the oxygen mask. When the oxygen mask was 
employed, no further significant changes were caused 
by adding noise to the speaking situation. Keywords: 
Speech production, Gas masks, Breathing cannisters, 
Acoustic-phonetics, Protective equipment, Noise. 
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In the process of completing a Congressionally man- 
dated destruction of the US stockpile of unitary chemi- 
cal weapons, the US Army decided that enhanced 
emergency planning was needed to reduce the conse- 
quences of an accidental release of agent. This re- 
search supports that efforts by developing a method of 
evaluation for the principle protective action alterna- 
tives-evacuation, in-place shelter, and respiratory pro- 
tection. A model was developed to examine the effect 
various protective actions have on expected exposure 
under a variety of release and meteorological condi- 
tions. This report analyzed a total of 1134 scenarios. 
This preliminary analysis focused on 14 classes of ac- 
cidents, for a range of meteorological condition, and 
for a series of downwind distances. These 126 acci- 
dent scenarios were examined for emergency re- 
sponses involving evacuation, in-place shelter, and 
respiratory protection. All of the scenarios examined 
assumed that the protective actions would be imple- 
mented in the context of a state-of-the-art emergency 
response system. Such a system is characterized as 
being able to detect and assess an accident, commu- 
nicate that to off-site officials and make a decision to 
warn the public in five minutes or less; have both 
indoor and outdoor emergency warning systems, such 
as siren and telephone ring-down systems; stimulate 
public response at a rate that is 25% faster than previ- 
ous disasters, including response to five chemical 
evacuations. 144 refs., 45 figs., 32 tabs. 
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The power balance method and the linear kinetic 
power model provide one method of estimating the 
distribution of flows and the losses in a junction. The 
power balance model is an application of the law of 
conservation of energy to determine the energy 
change per unit time (i.e. power) for conditions typical 
in converging flow junctions. The linear kinetic power 
model assumes that the power losses in any junction 
are related linearly with the kinetic powers of each 
branch entering the junction. The kinetic power model 
should theoretically apply to bilateral junction but only 
single-lateral junctions have been tested with this 
method. There are many practical applications for bi- 
lateral junctions; but, in the absence of data for design, 
their use is problematic. Bilateral junctions may pro- 
vide economic benefits; however, the potential costs 
of using these junctions (i.e. increased pressure re- 
quirements, increased settling, etc.) are not currently 
known. The primary goal of this research was to char- 
acterize the flow in a bilateral junction and to deter- 
mine if the kinetic power model could be successfully 
applied to predict power losses. If successful, similar 
research could be completed on many bilateral junc- 
tions with various —, variables to develop a 
general model applying to a wide range of bilateral 
junctions as has been done with single-lateral junc- 
tions. A secondary goal was to test the hypothesis that 
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the power losses for three flows joined at a bilateral 
junction are not significantly different than the com- 
bined power losses of identical flows joined by two 
single-lateral junctions. Theses. (JHD) 
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This grant provided for the purchase of a high temper- 
ature vacuum and controlled atmosphere furnace 
system. A Brew model 1052 was acquired, with a tem- 
perature capability of 1650 C. The furnace chamber 
has been mounted in the load frame of a servohydrau- 
lic mechanical tester with high load capacity and 
stroke rate capability. Together these comprise a 
unique test facility for determining the mechanical be- 
havior and processing characteristics of high tempera- 
ture structural materials. (JHD) 
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This investigation included several major tasks includ- 
ing the expansion of the existing analytical model to 
predict transient performance, determine the effect of 
variations in the size, and optimize the cross-sectional 
shape. In addition, several micro heat pipes which uti- 
lized this optimized shape were evaluated experimen- 
tally to determine their suitability for removing heat 
from a ceramic chip carrier. The result was an experi- 
mentally verified transient numerical model capable of 
predicting the onset of dryout in a tapered micro heat 
pipe during startup or variations in the evaporator ther- 
mal load was developed. Comparison of the numerical 
and experimental results indicate that the numerical 
model is capable of accurately os the maxi- 
mum transport capacity prior to the onset of dryout, the 
temperature distribution throughout the longitudinal 
position, and the temperature difference between dif- 
ferent locations on the heat pipe to within 0.3 C prior to 
the onset of dryout. In addition, the transient model 
was found to be capable of predicting the operation 
and temperature distribution of the tapered micro heat 
pipe to within + or - 12% over a wide range of powers 
and operating temperatures. (jhd) 
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The objective of the CWS-Fired Residential Warm-Air 
Heating System program was the mye oye of an 
economically viable coal water slurry (CWS) fueled fur- 
nace that is competitive with current oil and natural gas 
systems. During the first phase of the program, a novel 
state-of-the-art Inertial Reactor with Internal Separa- 
tion (IRIS) combustor was designed and tested. The 
second phase of the program focused on evaluating 
the interaction between the individual components and 
system design optimization. Testing was conducted on 
the prototype furnace. This work concentrated on opti- 
mizing the combustor configuration to yield high com- 
bustion efficiencies and prevent the possible agglom- 
eration of coal within the combustor. Also, a new twin- 
fluid CWS atomizer was designed and tested. This at- 
omizer employed a supersonic airstream to shear the 
CWS external to the nozzle and thereby eliminated 
erosion problems. Also, a new furnace system was de- 
signed, constructed, and extensively tested. This fur- 
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nace, called the third-generation system, served as a 
basis for a manufacturing prototype and included all 
the controls needed for automatic oper- 
ation. In life testing of the third-generation furnace 
system, the unit operated for 200 hours and burned 
1,758 pounds of CWS. This translated into an average 
input rate throughout the test period of 87,200 Btu/hr. 
During this period, combustion efficiencies ranged 
from 98.2 to 99.1 percent, with a noted increase in effi- 
ciency with time. This furnace was also tested in a 
cyclic manner for an additional period of 54 hours to 
evaluate the effect of thermal transients. During cyclic 
testing, the furnace went through repeated transient 
cycles, which included startup on oil, transition to 
CWS, and cool-down. As part of an economic evalua- 
tion the high volume cost of a CWS-fired warm air fur- 
nace was determined. 90 figs., 7 tabs. 
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This document contains a collection of bibliographies 
concerning the implementation of solar tech- 
nology into architecture. Some titles of incl works 
are: Passive Solar Handbook; Solar Energy; The Solar 
Home Book; Performance Criteria for Solar Heating 
and Cooling Systems; Alternative Natural Energy 
Sources in Building ign; Regional Guidelines for 
Buildings; and A survey of Passive Solar Buildings. A 
total of 46 bibliographies are included. (FSD) 
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There are two main objectives to this publication. The 
first is to find out the communalities in the experience 
gained in previous studies and in actual applications of 
solar technologies in buildings, residential as well as 
nonresidential. second objective is to review inno- 
vative concepts and products which may have an 
impact on future developments and applications of 
solar technologies in buildings. The available informa- 
tion and common lessons were collated and presented 
in a form which, hopefully, is useful for architects and 
solar engineers, as well as for teachers of “solar archi- 
tecture” and students in Architectural Schools. The 
publication is based mainly on the collection and anal- 
ysis of relevant information. The information included 
previous studies in which the performance of solar 
buildings was evaluated, as well as the personal expe- 
rience of the Author and the research consultants. The 
state of the art, as indicated by these studies and per- 
sonal experience, was summarized and has served as 
basis for the development of the Design Guidelines. In 
addition to the summary of the state of the art, as was 
already applied in solar buildings, an account was 
given of innovative concepts and products. Such inno- 
vations have occurred in the areas of thermal storage 
by Phase — Materials (PCM) and in glazing with 
specialized or changeable properties. Interesting con- 
cepts were also developed for light transfer, which 
may enable to transfer sunlight to the core areas of 
large multi story nonresidential buildings. These inno- 
vations may have a significant impact on future devel- 
opments of solar technologies and their applications in 
buildings. 15 refs., 19 figs., 3 tabs. 
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The CIGNA design team was faced with creating a 
new 500,000 square foot office building on a pastoral 
610 acre corporate campus in Bloomfield, Connecti- 
cut, just outside of Hartford. Challenges abounded 
during the design process, from the selection of a spe- 
cific building site on the sprawling campus to the evolu- 
tion of a building form incorporating an atrium, to the 
selection of building systems and materials, to the 
design to the office interiors and atrium landscape. 
This document summarizes the original design prob- 
lem, focusing on design criteria and performance 
standards that led to the decision to design an atrium 
building as well as decision concerning its function, its 
form, its building systems and materials, and its pas- 
sive energy strategies. 
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Buildings currently account for more than one-third of 
the energy consumed in the United States. The De- 
partment of Energy’s Building Systems Division (BSD) 
has sponsored a variety of research projects designed 
to improve energy efficiency of both new and existing 
buildings. A bibliography was first published in April 
1983 and updated in 1985 that contained references 
to publications prepared for, sponsored by, or other- 
wise related to the scope of the BSD. This update con- 
tains 653 references to documents published from 
1985 to 1989. The list was developed from a comput- 
erized bibliographic data base maintained at Oak 
Ridge National Laboratory by the Health and Safety 
Research Division’s Biomedical and Environmental In- 
formation Analysis Section. This project is managed by 
the Energy Division’s Building Thermal Envelope Sys- 
tems and Materials Program. 
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The Simulation Problem Analysis Kernel (SPANK) is a 
simulation environment under development at Law- 
rence Berkeley Laboratory. A principal departure from 
other simulation environments is that system models 
are constructed from submodel objects that are de- 
fined without prescribed input or output interfaces, 
yielding greater modeling flexibility. Also, graph theore- 
tic techniques are employed to determine the solution 
sequence, including reduction of the iterative problem 
size. In this paper we show one role of symbolic manip- 
ulation in SPANK processing, namely automatic gen- 
eration of submodels using the MACSYMA(trademark) 
package. This is demonstrated in the context of steady 
State radiant and convective heat transfer in a room 
with a fluorescent lighting system, and then in the cor- 
responding dynamic context. Submodel definition and 
generation are described, followed by the solution of 
several interesting problems defined with the submo- 
dels. 11 refs. 
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Fast-paced changes are occurring in the way utilities 
offer demand side management (DSM) services to 
their customers. Recent research on the methods for 
offering installation of 34W fluorescent lamps in nonre- 
sidential buildings showed that “Direct Installation,” 
where the lamps are installed at little or a nominal 
charge, was being tested and found valuable for com- 
mercial customers. In our research we (1) evaluated 
the costs and savings -- including field measurements 
of energy use -- for utility offering such a service in 
Texas, (2) established that engineering estimates of 
savings were valid if the condition of existing lamps 
was accounted for, (3) reviewed cost and savings esti- 
mates from a second utility in California, (4) identified 
issues that should be considered by other utilities 
wishing to implement such a program, and (5) identi- 
fied key features of such programs that should be con- 
sidered when conducting an evaluation of savings or 
comparing benefits between programs. A principal 
conclusion from the previous research was that direct 
installation is an important DSM approach for the 
1990’s. The paper discusses the previous work so that 
specific results related to the direct installation ap- 
proach can be considered by states and utilities wish- 
ing to consider this approach. The paper will also com- 
pare our conclusions with current utility DSM efforts to 
install replacement 34W fluorescent lamps in the 
Northeast. 7 refs. 
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The Monthly Report of the Building Thermal Envelope 
Systems and Materials (BTESM) Program is a monthly 
update of both in-house ORNL projects and subcon- 
tract activities in the research areas of building materi- 
als, wall systems, foundations, roofs, building diagnos- 
tics, research utilization and technology transfer. Pres- 
entations are not stand-alone paragraphs every 
month. Their principal values are the short-time lapse 
between accomplishment and reporting and their evo- 
iution over a period of several months. 
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A national survey of over 300 commercial design archi- 
tects was conducted to develop baseline information 
on their knowledge, perceptions, and use of daylight- 
ing in commercial building designs. Pacific Northwest 
Laboratory conducted the survey for the US Depart- 
ment of Energy’s (DOE) Office of Building and Com- 
munity Systems (BCS). In the survey daylighting was 
defined as the intentional use of natural light as a par- 
tial substitute for artificially generated light. The results 
suggested that architects need to be educated about 
the true benefits of daylighting and the impacts it can 
have on a building’s energy performance. Educational 
programs that will increase the architects’ understand- 
ing and awareness of modern daylighting technologies 
and practices should be developed by utilities, stage 
agencies, and the federal government. If more archi- 
tects can be made aware of the true effectiveness and 
positive attributes of daylighting systems and technol- 
ogies, daylighting may be used in more commercial 
buildings. The results of the survey show that the more 
familiar architects feel they are with daylighting, the 
more they use daylighting. 3 refs., 19 tabs. 
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This paper summarizes six years of cooperative re- 
search among 14 International Energy Agency 
member countries in the area of passive and hybrid 
solar low energy houses. Research was undertaken in 
four areas: performance measurement and analysis, 
modeling and simulation, design methods, and building 
design, construction and evaluation. Selected results 
and overall conclusions from the research are present- 
ed. 
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This is a progress report from Colorado State Universi- 
ty on activities under a DOE contract to test, evaluate 
and optimize solar heating and cooling systems for the 
period of May and June 1990. Tasks include develop- 
ment of integrated heating, cooling, and hot water sys- 
tems; advanced controls strategy; development of 
liquid solar collectors; and field monitoring. 2 figs., 1 
tab., (FSD) 
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An experimental study of a solar heating system com- 
posed of solar collectors, a floor heating and a central- 
ized heat storage is described; two types of heat stor- 
age are examined: a water tank and a latent heat stor- 
age-exchanger system. The results show that the col- 
lection and the distribution loads are highly dissymne- 
tric and thus the accumulator-exchanger is hardly cor- 
rectly dimensioned. The water tank solution is then 
preferred. 
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During two period cycles the energetic behaviour of 
two buildings constructed according to the principles 
of green solar architecture has been observed. Weath- 
er data such as insolation, strength and direction of the 
wind, air temperature and humidity have been meas- 
ured. The data recorded from inside the buildings were 
temperature, humidity, internal heat sources, heating 
and ventilation/airing conditions. The data collection 
and measuring systems are explained in detail. The 
gross heating energy demand of the buildings amount 
to only one third of a house constructed in compliance 
with the requirements of the Waermeschutzverord- 
nung (Thermal Insulation Ordinance) and is about 60- 
70% below the mean of all German buildings. The in- 





Stallation of a greenhouse would save 18% of the 
heating energy and an insulating glazing 10%. (KW). 
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The purpose of the measurements on the title subject 
was to find out the cause of the low efficiency of the 
heat pump. First the measurement points to measure 
temperatures, pressures, flows and capacities of the 
heat pump are indicated. The average values are 
stored by a computer system every 2.5 minutes in the 
period February 1986 to March 1988. Then attention is 
paid to operation experiences, in particular with regard 
to the return temperature and the defrosting of the 
evaporator. Subsequently the heat pump efficiency is 
discussed on an annual basis. The annual efficiency 
and conservation are calculated by means of meas- 
ured characteristics: consumption characteristics 
(heat demand and input temperature), stationary char- 
acteristics (condensation temperature, evaporation 
temperature, outside temperature, capacity, efficien- 
cy), and losses caused by start-stop or defrosting. It is 
concluded that the difference between estimated and 
real efficiency of the heat pump is only partly caused 
by defrosting and start-stop losses. 24 figs., 1 ref., 5 
tabs., 5 apps. (ERA citation 15:000000) 
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A series of perforated plates are placed in alignment 
with a horizontally disposed burner tube and canted to 
spread the flame from the burner axially and trans- 
verse the axis of the tube. Each perforation is accom- 
panied by an upper scoop that extends downward and 
toward the tube to direct some of the upward flowing 
flame through the perforation. Thereby, the flame is 
spread in both length and width to cover a larger grat- 
ing surface above the tube. Patents. (jhd) 
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Contents; 

Built-In Air Conditioners for Japanese Style 
Houses; 

Composition-Changeable Mixed-Refrigerant Heat- 
Pump Air Conditioning System; 

Air-Conditioning and Hot-Water Supply System for 
Condominium of Next Century; 

Multisystem Air Conditioners for Urban Buildings; 

Air Supply System for Highly Airtight Residences; 

Air-Cond itioning Central Management and 
Control System; 

High-Power Kerosene Stove Loading Twin Flame 
Burner; 

Frosting Performance Enhance of Heat 
Exchanger; 

High-Efficiency Heat Exchanger; 

Low-Pressure Type Scroll Compressor for Air 
Conditioners; 

Electronic Dehumidifier CD-120E; 

Low Noise Fans for Air Conditioners; 

— for Amenity by ‘1/f’ Fluctuation of Electric 

‘an; 
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Clean Combustion Technique with Larger 
Adjustable Range for Portable Kerosene 
Reflection Room Heater; 

Simulation Technologies for Vibration and Noise; 

Amenity Prediction System for Air-Conditioning 
Space by Numerical Simulation. 
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The air conditioning central management and control 
system has been developed as the air conditioning 
subsystem of a building total management system. For 
efficient management of each air conditioner, the 
system is divided into three parts: the central device, 
management device and terminals. By the fulfillment 
of the functions of each part, the reliability is improved, 
the amenity is maintained, the energy is saved, and the 
maintenance management is simplified. For the oper- 
ation of the system, a dialog method is employed to 
facilitate the management of the complex total system. 
Furthermore, it has a high degree of flexibility to meet 
the requirements for expansion of the system, such as 
linking with the host computer, networking to LAN, utili- 
zation of the public telephone lines, and connection to 
the security system. 


059,808 
PB90-267790/GAR 
(Order as PB90-267774/GAR, PC —_ 

Matsushita Electric Industrial Co. Ltd., Moriguchi 
(Japan). 
High-Efficiency Heat Exchanger. 
H. Kan, S. Ide, O. Aoyagi, and O. Kido. cDec 89, 10p 
Text in Japanese. 
jeg in National Technical Report, v35 n6 p71-79 

lec 89. 


With the increasing market demand for energy saving 
and space saving of air conditioners, the heat ex- 
changers which are their major functional parts are de- 
sired to meet these requirements. The heat exchang- 
ers for air conditioners are mainly of the fin tube type 
which is composed of heat transmission tubes and 
fins. Concerning the shapes of the fin surface and 
tube, improvements have already been made to such 
an extent that no further progress can be expected. A 
heat exchanger employing transmission tubes of a 
smaller diameter of 7mm for the first time in the field 
has been developed through the studies of the trans- 
mission tube diameter and pitch for higher efficiency. It 
has achieved 2/3 capacity of that of the conventional 
heat exchanger. Furthermore, a two-phase distributor 
and software for piping design have been developed, 
corresponding to the multiple paths used according to 
the increased number of smaller diameter tubes. 


059,809 
PBS0-268988/GAR PC A04/MF A01 
Hitachi Ltd., Tokyo (Japan). 

Hitachi Review, Vol. 39, No. 3, June 1990. Refriger- 
ation and Air Conditioning Equipment. 

c1990, 54p 

See also PB90-268947. 


CONTENTS: 

Advances in Hitachi air conditioners and 
refrigerators; 

World-class district heating and cooling plant for 
the New Shinjuku area; 

Air-cooled double-effect absorption chiller-heater; 

Inverter-mounted multi-package type air 
conditioners; 

Continuous capacity control type screw chiller 


unit; 

Scroll and screw type refrigerators; 

Refrigerant saving automotive air-conditioning 
system; 

Current and future robot trends; 

Compact Robot Vision System HV/R-2 series and 
application for FIC mounting machine. 


059,810 
PBS0-269515/GAR PC A03/MF A014 


059,813 


National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Building Environment Div. 
Experimental Study on Performance of a Com- 
bination Appliance for Domestic Hot Water and 
Space Heating. 

S. T. Liu, G. E. Kelly, and C. P. Terlizzi. Aug 90, 32p 
NISTIR-4356 

Sponsored by Department of Energy, Washington, DC. 


A Type Il combination appliance consisted of a 50- 
gallon gas-fired water heater and a fan-coil air handling 
unit was tested in the laboratory to evaluate different 
methods for the determination of the combined heat- 
ing seasonal, non-heating seasonal efficiencies and 
combined annual efficiency. Laborat tests were 
conducted in accordance with the ASHRAE/ANSI 
Standard 103-1988R for boilers and the DOE 10 CFR 
430 for domestic water heaters to obtain the steady 
state and heating seasonal efficiencies of the water 
heater functioning as a space heating boiler and the 
energy factor of the heater functioning as a domestic 
water heater. These efficiency values were used to 
compute the combined heating seasonal and non- 
heating seasonal efficiencies by two different calcula- 
tion methods. A series of tests with part load space 
heating cycling combined with domestic hot water 
draws were also conducted to measure the combined 
efficiencies directly. Comparison of the measured 
heating seasonal efficiency with those obtained from 
the two proposed calculation methods showed very 
good agreement. Recommendation was made to 
adopt the NIST developed calculation method for the 
rating of the combination appliance. 


059,811 


PB90-269739/GAR PC A04/MF A01 

Technical Univ. of Denmark, Lyngby. 

— Aided Operation of District Heating 
ystem. 

A. Silvennoinen. 20 May 90, 5ip 

Summary in Danish. 


The report discusses the computer aided operation of 
a district heating system. The principles of predicting 
the heat load, modelling the DH network and produc- 
tion units and of optimizing the short-term - or, prefer- 
ably, momentary operation of the DH system will be 
studied. The purpose of the study is to find out some 
basic theory and practical aspects to be able to under- 
stand and design a computer-based short-term oper- 
ation planning system for the DH system. Computer 
technology (hardware) is not included. The report will 
also present the state-of-the-art in some Danish DH 
systems. The DH system includes here the delivery net 
and production units (CHP plants, peak-load boilers), 
heat storage tanks and house substations excluded. 


059,812 


PB90-270414/GAR PC AO05/MF A01 
Tecogen, Inc., Waltham, MA. 

Development of a Gas Engine-Driven Chiller. 
Annual Report January 1988-November 1988. 

M. Koplow, and J. Morgan. Oct 89, 77p TR4474-156- 
89, GRI-90/0038 

Contract GRI-5084-293-1135 

See also PB88-130018. Sponsored by Gas Research 
Inst., Chicago, IL. 


The report covers the third and final year of activity in a 
program to develop a natural gas engine-driven chiller 
with a nominal capacity of 150 tons. During the period 
covered by the report the field testing of six chillers 
continued, and a seventh and the final field test chiller 
was installed and started (April 1988). Field test hours 
for the period totalled 17,299, bringing the total field 
test hours to 24,247. The reliability and serviceability of 
the chiller have met expectations and have proven to 
be within the bounds of acceptability for this type of 
equipment. A ton-hour weighted coefficient of perform- 
ance of 1.26 was obtained for the year. 


059,813 

TIB/A90-81414/GAR PC E07 
Landeswohnungs- und  Staedtebaugeselischaft 
Bayern m.b.H., Munich (Germany, F.R.). 

— ne oar En- 
ergiesparhaeuser Ingolstadt - Halmstad. Bericht 
Pro 1. (German/Swedish joint project 
‘energy-saving buildings at Ingolstadt - Halmstadt. 


Report project phase 1). 
1988, 84 


, 84p 
Contract BMFT 0335 000A 
In German. 
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Two identical houses with 11 accomodation units each 
have been constructed in German-Swedish co-oper- 
ation in Ingolstadt and Halmstadt (Sweden). The spe- 
cific energy consumption measures approximately 50 
kWh/m (8) , that is about 40-50% less than what is 
needed for comparable new buildings in Germany and 
on the lower limit of Swedish buildings of that type. The 
conception of these energy-efficient buildings is 
shown. The heating system and the hot water system 
is analysed on the basis of consumption figures meas- 
ured in 1987, the first year of operation. The results of 
a questioning of the occupiers are as well described as 
the analysis of the room and outdoor temperatures in 
1987 and in spring 1988. The planning and construc- 
tion principles of the buildings, the execution of work 
and the testing of the joint sealants are explained. Fi- 
nally the heating and service water systems are as- 
sessed. (BR). (Copyright (c) 1990 by FIZ. Citation no. 
90:081414.) 


059,814 


TIB/B90-81422/GAR PC E07 
Gemeinnuetzige Siedlungs- und Wohnungsbauge- 
sellschaft Berlin m.b.H. (Germany, F.R.). 

Bau- und energietechnisches Demonstrationsbau- 
vorhaben Woltmannweg. 2. Bauabschnitt. Kurz- 
bericht. (Constructional and technical 
demonstration project ‘Woltmannweg’. 2nd con- 

report). 


p 
Contract BMFT 03E8275-A 
In German. 


In this report on the second phase of construction of 
‘Woltmannweg’ the results of the following studies are 
published: actual energy consumption and achievable 
energy savings, impacts of energy conservation meas- 
ures on the indoor climate and comfortableness, in- 
sight in the ventilation/airing behaviour in flats which 
are thermally insulated to a very high degree, impact of 
green roofs on climate and energy consumption, 
energy gain and savings with winter gardens in blocks 
of flats, advantages and disadvantages of different 
thermal insulation systems, cost-benefit analysis of 
energy saving measures, impact of and influence on 
the behaviour of the occupants. The data is shown in 
numerous tables and charts. (orig./KW). (Copyright (c) 
1990 by FIZ. Citation no. 90:081422.) 


Building Equipment, Furnishings, & 
Maintenance 


059,815 


PB90-269523/GAR PC AO5/MF A01 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. 

— of Exit Signs in Clear and Smoke Condi- 


B. L. Collins, M. S. Dahir, and D. Madrzykowski. Aug 
90, 79p NISTIR-4399 


The paper provides a short review of the research liter- 
ature on the visibility of exit signs, directional markings, 
and emergency lighting. It also presents a study which 
assessed the visibility of several types of exit signs in- 
cluding conventional and electroiuminescent (EL) 
signs in both clear and smokey conditions. A two-part 
evaluation was performed. In the first, signs were 
measured photometrically in clear conditions with two 
different photometers in a laboratory to determine their 
luminance under dark conditions and with an ambient 
room illuminance of 54 Ix (5 fc). Analysis of these data 
indicated very wide variations in luminance as a func- 
tion of sign type. In the second part of the study, joo 
visibility of the signs in both clear conditions 

smoke was assessed psychophysically. A total of 21 21 
observers participated in the assessment of visibility. 
Analysis of the data indicated that overall sign lumi- 
nance was one of the primary determinants of visibility 
in smoke conditions, while uniformity was also an im- 
portant contributor. The data indicated that some EL 
= can be effective in clear conditions and in 

e. 
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Building Standards & Codes 


059,816 

DE90012046/GAR PC A02/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 
Guidelines for structural bolting in accordance 


with the AISC ninth edition ‘Manual of Steel Con- 
struction’ 


J. L. Western. 6 Jun 90, 6p FNAL-TM-1664 

Contract AC02-76CH03000 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
—— Original copy available until stock is exhaust- 


This paper specifies the usage of structural bolts in 
terms of their design, selection and application, in ac- 
cordance with the American Institute of Steel Con- 
struction (AISC) Ninth Edition. “Manual of Steel Con- 
struction.” 


Construction Management & 
Techniques 


059,817 
PBS90-238825/GAR PC A03/MF A01 
Daly > Washington, DC. 
Project Management Guide, June 1990. 

Final rept. 

Jun 90, 45p 

Sponsored a Buildings Service, Washington, 
DC. Office of Design and Construction. 


The guideline provides guidance in the use and appli- 
cation of project ero techniques having a 
construction value of $10 million or more and the as- 
signment of project managers in the Public Buildings 
Service (PBS). However, the concept and principles of 
project management can be applied to all regional 
projects and should be fully integrated into each re- 
gional management structure, business process, and 
operating procedure. 


Construction Materials, Components, 
& Equipment 


059,8 
6£$0012039/GAR PC A06/MF A01 
Oak Ridge National Lab., TN. 

Assessment of the — conservation potential 

of active (variable thermal resistance and switcha- 
pec absorptance) building thermal insulation sys- 
ems. 

H. A. Fine, and D. L. McElroy. Jun 90, 101p ORNL/ 
TM-11425 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
- Original copy available until stock is exhaust- 


be , seca Power Research Institute (EPRI) Simpli- 
ram for Residential Energy (ESPRE) was 

ae - termine the heating and cooling loads for a 
fama 1600-ft(sup 2) structure located in three 
— (hot, pent and cold) and equi with 
either passive or active insulation systems. The pas- 

sive (i.e., time-invariant) insulation systems studied in- 
cluded thermal resistance values for the attic, floor, 
and walls of 0.5, 19, and 38 h(center dot)ft(sup 
2)(center dot)(degree)F/Btu; absorptance values for 
the roof and walls of 0.1, 0.5, and 0.8; and window 
transmittance values of 0.1, 0.5, and 0.8. The annual 
heating-plus-cooling load was calculated for 430 pas- 
sive systems. The wide variety of passive insulation 
systems were then optimized using a postsimulation 
program to establish the minimum load that would 
result if a set of passive systems could be made active 
(i.e., switchable from one passive system to another, 
depending on which passive system produced the 
lowest heating-plus-cooling load). The annual heating- 
plus-cooling load was established for 171 active sys- 
tems. The predicted annual loads with passive insula- 
tion systems having an attic thermal resistance of 38 
and floor and wall resistances of 19 were Phoenix, Ari- 
zona, 58 MBtu; Lexington, Kentucky, 62 MBtu; and 


Minneapolis, Minnesota, 90 MBtu. The most energy- 
conserving systems predicted savings of 20 to 25 
MBtu/year in all three climates. Because active fenes- 
tration systems yielded nearly half of this potential sav- 
ings, these systems deserve further study. 19 refs., 7 
figs., 25 tabs. 


059,819 


PB90-267006/GAR PC A04/MF A01 
Statens Provningsanstalt, Boras (Sweden). 

Malade Fuktspaerrar i Golvkonstruktioner (Painted 
Moisture Barriers in Flooring Systems). 

S. Linde. 1989, 60p SP-RAPP-1989:07, ISBN-91- 
7848-156-2 

Text in Swedish; summary in English. 


PVC flooring systems exposed to humid and alkaline 
conditions have been studied during extended periods 
of time both in the field and in the laboratory. Moisture 
barriers of conventional thickness did not restrain 
moisture penetration. However, alkali resistant materi- 
als could serve as alkali barriers and protect the adhe- 
sive layer and PVC flooring from degradation up to at 
least 1.5 years. Some moisture barriers were not alkali 
resistant and could not protect the upper layers from 
alkaline hydrolysis. An evident smell of octanol was 
observed and the flooring showed staining. Without 
moisture barrier the glue was rapidly destroyed. The 
floor showed staining and smelled of octanol. 


059,820 


PB90-267014/GAR PC A03/MF A01 
Statens Provningsanstalt, Boras (Sweden). 

Regler foer P-Maerkning av Foenster (Certification 
of Windows by P-Marking). 

H. Brolin. 1990, 28p SP-RAPP-1990:09, ISBN-91- 
7848-218-6 

Text in Swedish; summary in English. 


After permission from the Swedish National Testing In- 
stitute (SP) manufacturers may use the P-symbol to 
mark their products. Before a marking permit is given it 
must be verified that the products fulfill the require- 
ments contained in a standard recognized by SP. An 
agreement must also be made concerning continuous 
quality control of the products. The report contains the 
requirements for P-marking of windows made primarily 
of wood. The emphasis is on functional requirements 
such as air and rain tightness, wind load safety, ther- 
mal resistance, mechanical strength and maneuver- 
ability. The rules also include requirements for the 
wooden material and its protection from decay, the 
gluing process, the glazing, the jointing material and 
the weather strip. 


059,821 


PB90-267030/GAR PC A09/MF A01 
Statens Provningsanstalt, Boras (Sweden). Div. of Fire 
Technology. 

TASEF: Temperature Analysis of Structures Ex- 
posed to Fire. User’s Manual. 

E. Sterner, and U. Wickstroem. c1990, 179p SP- 
RAPP-1990:05, ISBN-91-7848-210-0 


TASEF (Temperature Analysis of Structures Exposed 
to Fire) is a computer program for calculating tempera- 
tures in structures exposed to fire. The temperature 
distribution is obtained by a numerical scheme based 
on the finite element method. Two-dimensional and 
axisymmetrical structures may be analyzed. The input 
data to TASEF may be specified by using the input pro- 
gram INTASEF. The user’s manual contains a descrip- 
tion of the TASEF program and the theory behind as 
well as user’s instructions for the TASEF and INTA- 
SEF programs. 


Structural Analyses 


059,822 


AD-A224 941/5/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 
gineering, Hampton, VA. 





Use of Lanczo’s Method to Solve the Large Gener- 

— Symmetric Eigenvalue Problem in Parallel. 
inal rept. 

M. T. Jones, and M. L. Patrick. Jul 90, 29p ICASE- 

90-48, NASA-CR-182072 

Contract NAS1-18605, Grant AFOSR-88-0117 


The generalized eigenvalue problem, Kx=LamdaMx, 
is of significant practical importance, especially in 
structural engineering where it arises as the vibration 
and buckling problems. New software, LANZ, based 
on Lanczo’s method has been devel for solving 
these problems and uns on SUN 3, SUN 4, Convex C- 
220, Cray 2, and Cray Y-MP systems. Preliminary re- 
sults of using the Force to obtain a multiprocessor im- 
plementation of LANZ on MIMD parallel/vector sys- 
tems are reported here. A parallel execution time 
model of LANZ is defined and used to predict the per- 
formance of LANZ as well as examine hypothetical 
modifications to LANZ. The results of using mic 
shifting to improve parallelism are presented. Finally, 
the results of —- a group of processors to sepa- 
rate shifts and finding all the desired me en using 
LANZ in parallel are reported. Keywords: Eigenvalues; 
Parallel orientation; Mathematical methods; Computer 
software; Computer systems. (cp) 


059,823 

PB90-262650/GAR PC A14/MF A02 
California Univ., Richmond. Earthquake Engineering 
Research Center. 

Inelastic Seismic Response of Structures with 
Mass or Stiffness Eccentricities in Plan. 

N. Bruneau, and S. A. Mahin. Sep 87, 316p UCB/ 
EERC-87/12, NSF/ENG-87046 

Grant NSF-CEE-8316662 

—— by National Science Foundation, Washing- 
ton, DC. 


A tentative classification scheme for various types of 
inelastic torsionally coupled systems is proposed. The 
concept of equivalent nonlinear systems is obtained 
from the expansion of the incremental equations of 
motion and the requirements for geometry-independ- 
ence are enunciated. For mass and stiffness symmet- 
ric systems having elements with different yield capac- 
ities, torsional coupling is created by the desynchroniz- 
ing inelastic element responses, despite the existence 
of symmetry in the elastic domain. An extensive para- 
metric study demonstrates that the element ductility 
levels remain within reasonable bounds provided the 
ratio of uncoupled frequencies is not excessively large 
and the yield level of the weaker element is accurately 
estimated. A similar extensive parametric study is con- 
ducted for initially eccentric systems. A procedure to 
insure a fair comparison between the coupled system 
and an equivalent single degree of freedom is formu- 
lated; it provides a capability for predicting element 
ductilities in the coupled system from readily available 
design tools. Using this new procedure, the resulting 
ductility demand of the weaker element in the two-ele- 
ment torsionally coupled systems becomes almost 
equal to that in the equivalent single degree of free- 
dom, independently of the traditional parameters. 


059,824 

PB90-262718/GAR PC A04/MF A01 
California Univ., Richmond. Earthquake Engineering 
Research Center. 

Design Procedure for R-FBi Bearings. 

N. Mostaghel, and J. M. Kelly. Nov 87, 60p UCB/ 
EERC-87/18, NSF/ENG-87048 = 

Grant NSF-CES-8702724 

Prepared in cooperation with Utah Univ., Salt Lake 
City. Dept. of Mechanical Engineering. Sponsored by 
National Science Foundation, Washington, DC. 


The basic parameters affecting the design of the Resil- 
ient-Friction Base Isolator (R-FBI) bearings and their 
inter-relationship together with a procedure incorporat- 
ing the SEAONC tentative provisions for the bearing 
design are presented. The procedure, while providing 
the isolator with the design displacement capability 
and the control of the maximum base shear that is 
transferred through the bearings, also ensures against 
instability and yields all the dimensions necessary for 
the fabrication of the R-FBI bearings. As an example it 
is used to design bearings for a five-story 1/3-scale 
frame model to be tested on the shaking table at the 
University of California at Berkeley. 


059,825 
PB90-265943/GAR PC A11/MF A02 
Rice Univ., Houston, TX. Dept. of Civil Engineering. 


BUSINESS & ECONOMICS 


Domestic Commerce, Marketing, & Economics 


Seismic Response of Connections in indetermi- 
nate R/C Frame Subassemblies. 

Research rept. 

H. E. Zerbe, and A. J. Durrani. Apr 90, 237p REPT- 


40 

Grant NSF-ECE-8504959 

See also report no. 41, PB90-265968. Sponsored by 
National Science Foundation, Washington, DC. 


In the investigation, the behavior of connections was 
studied by testing indeterminate frame subassemblies 
under earthquake-type loading. Six half-scale multiple- 
connection subassemblies were tested. Each subas- 
sembly consisted of a two-bay frame isolated at the 
column mid-heights. Five single connection subas- 
semblies were also tested to correlate the behavior of 
connections in multiple-connection subassemblies 
with the behavior of connections observed by testing 
isolated connections. Tests have shown that restric- 
tion to elongation of beams in indeterminate systems 
resulted in axial compression in beams which in turn 
had a significant effect on the performance of connec- 
tions. The joint shear increased in both interior and ex- 
terior connections and the column-to-beam flexural 
strei ratio decreased. The energy dissipation was 
not affected by the continuity, but the lateral load re- 
sistance increased significantly. 


059,826 


PB90-265968/GAR PC A13/MF A02 
Rice Univ., Houston, TX. Dept. of Civil Engineering. 

ic Response of Connections in Indetermi- 
nate Flat-Silab Subassemblies. 
Research rept. 
|. N. Robertson, and A. J. Durrani. Jul 90, 289p 
REPT-41 
Grant NSF-ECE-8611037 
See also report no. 40, PB90-265943. Sponsored by 
National Science Foundation, Washington, DC. 


Nine half scale slab-column subassemblies were 
tested under simulated earthquake loading. Seven of 
the subassemblies simulated a single floor of a two- 
bay flat-plate structure. Each subassembly consisted 
of one interior and two exterior slab-column connec- 
tions. The remaining two specimens were individual in- 
terior and exterior connections. All specimens were 
subjected to the same predefined displacement rou- 
tine which consisted of twenty cycles of incremental 
= increasing to a maximum of eight per- 
cent drift. 


059,827 


PB90-270190/GAR PC E06/MF E06 
Cambridge Univ. (England). Dept. of Engineering. 
Re-Analysis of Linear Structures on Serial and Par- 
allel Computers. 

R. K. Livesley, and J. J. Modi. May 90, 33p CUED/F- 
INFENG/TR-48 


The report considers the problem of re-computing the 
solution of a large sparse and banded system of linear 
equations when a change of low rank is made to the 
coefficient matrix, using examples taken from the field 
of structural design. It describes a number of algo- 
rithms and gives operation counts and times for their 
implementation on a serial computer. The report con- 
cludes with a discussion of ways in which the al 
rithms can be implemented on various types of parallel 
computer. 


059,828 


TIB/A90-81380/GAR PC E07 
Bundesanstalt fuer Geowissenschaften und Roh- 
stoffe, Hanover (Germany, F.R.). 

Auswirkungen von Sprengerschuetterungen auf 
ausgewaehite Gebaeude. (Effect of blast vibra- 
tions on selected houses). 

G. Boettcher, R. Luedeling, and K.G. Hinzen. Feb 86, 


116p 

Contract UFOPLAN-Nr. 10502808 

In German. IRB-Forschungsbericht, no. T 2182, With 
31 figs., 13 tabs. 


Within this report the results of blast vibration meas- 
urements in 5 residential houses are presented. 169 
three directional measurements of particle velocity 
 eeerye at 13 blasts in 3 quarries are described and re- 
lated to the features of the structures using peak 
values, time records and frequency spectra. Sob 
RHM). (TIB: RN 5905(2182).) (Copyright (c) 1990 
FIZ. Citation no. 90:081380.) 


059,831 


General 


059,829 

N90-24191/0/GAR PC A07/MF AO1 
Max-Planck-inst. fuer Physik und Astrophysik, Munich 
(Germany, F.R.). 

Observations 


Sess , Ultraviolet, 
and Radio Frequencies. ~~ 


89, 129p 
See also N90-24192 through N90-24195. 
7514 Eggonsiein-Leopoldshafen 2; Federal Republi 
4 Eggenstein- en 2, public 
of Germany. 


The observations of the x ray binary Cygnus X-2 are 
reported. They were with the Japanese x 
ray satellite Ginga. |UE and other ground-based optical 
and radio instruments, during the observing —— 
10 to 14 Jun and 6 to 0 Oct 1988 at x ray, ultraviolet, 
optical and radio frequencies. The problem of the vari- 
ation of the mass accretion rate along Z-shape corre- 
lation curve are discussed. The results of the stellar 


spectra along the horizontal branch are discussed. 
The implications of the observation campaign results 
are analyzed. For individual titles, see N90-24192 
through N90-24195. 


059,830 

N90-24196/9/GAR PC A04/MF A01 

Max-Planck-inst. fuer Physik und Astrophysik, Munich 

Souuielions of the X Ray Astronomy Group of 
p o 

the Max-Planck-institut fuer Extraterrestrische 


Physik. 

cNov 89,53p 

See also N90-24197 through N90-24205. 

Available from Fachinformationszentrum Karlsruhe, 
7514 Eggenstein-Leopoldshafen 2, Federal Repubiic 
of Germany. 

Investigations carried out on extraterrestrial physics by 
the x ray astronomy group of the Max Planck Institute 
are reported. The topics presented are: the spectrum 
analysis of su SN 1987A, obtained by the High 
Energy X ray iment (HEXE) on Mir-Kvant module; 
the observations lormed by HEXE of black hole 
candidates. The ations made by Exosat are in- 
cluded: the study of soft x ray im of cyg X-1; the 
study of the noise variability in the Cyg X-1 and Her X-1 
spectra; the observations of the pulse profile of Her X- 
1 in a 35-day-cycle in 1985; the pulsed light curve of 
Vela X-1; the observations of the LMC X-4 region and 
its spectral variability; and the analysis of the spectra 
of the quasi-periodic-oscillation sources. For individual 
titles, see N90-24197 through N90-24205. 
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059,831 

AD-A224 813/6/GAR PC A04/MF A01 
Georgia Tech Research Inst., Atlanta. 
Apparel Advanced Manufacturing Technology 
Demonstration. improved Marker Making. 

Final rept. Jul 89-Jun 90. 

S. Griffin, and C. Jacobs-Blecha. 27 Jun 90, 59p 
Contract DLA900-87-D-0018 


The apparel industry has focused in recent years on 
improving its responsiveness to the marketplace as a 
means of increasing the industry’s competitiveness 
with overseas mai turers. One aspect of efficient 
market response is the marker making process. This 
paper reports the results of a 12-month study under- 
taken at Georgia Tech to determine the technical and 
economic feasibility of improving the state-of-the-art in 
marker making systems for the apparel industry. Tech 
researchers have concentrated on three primary areas 
in performing this study. The initial effort involved con- 
tacting commercial vendors of software systems which 


December 1,1990 35 





BUSINESS & ECONOMICS 


Domestic Commerce, Marketing, & Economics 


address the marker making problem. These vendors 
participated in a survey designed to determine what 
capabilities exist in current software packages. In addi- 
tion to talking with the vendors, researchers visited 
users of the software of each of the participating ven- 
dors. These visits allowed for a more unbiased view of 
the software packages. The next line of pursuit en- 
tailed an extensive literature search and analysis of the 
optimization problem known as the cutting stock prob- 
lem. Other pertinent literature was studied for both the 
technical and economic aspects of the project. The 
final part of the study was to explore new ideas for 
future research in the marker making problem. Each of 
these areas are discussed in detail in this report. 


059,832 

PB90-238833/GAR PC A03/MF A01 

Northern Michigan Univ., Marquette. Northern Eco- 

nomic Initiatives Center. 

Guide to Deliver Technical Services for Self Em- 

ployed and Small Manufacturers. 

Final rept. 

Jun 90, 22p TARD-90-0100 

Grant EDA-99-06-07256 

Sponsored by Economic Development Administration, 

—_ DC. Technical Assistance and Research 
IV. 


The guide is a basic primer that documents the oper- 
ational system used by Northern Michigan University 
(NMU) to promote economic diversification in Michi- 
gan’s Upper Peninsula by assisting local entrepre- 
neurs, particularly self employed individuals and home 
based enterprises, adopt and employ current manu- 
facturing technology methods. In the narrative 
progress report appended to the guide, NMU reports 
that many of the clients that sought assistance under 
the project lacked the program and other controls 
needed to consider implementation of even the most 
basic technology. Thus, a substantial amount of pro- 
gram effort was devoted to fundamentals such as 
costing, pricing, inventory control procedures and mar- 
keting techniques. Economic development organiza- 
tions and community colleges, especially, those work- 
ing in rural areas that lack sophisticated technical as- 
sistance resources, may find this guide useful in estab- 
lishing technology deployment programs to assist 
micro-manufacturers. 


059,833 

PBS0-264532/GAR PC A07/MF A01 
Bureau of Economic Analysis, Washington, DC. 

BEA Regional Projections. Volume 1. State Projec- 
tions to 2040. 

1990, 146p BEA-REA-90-1 

Also available from Supt. of Docs. See also PB86- 
124526. 


The volume presents projections of economic activity 
and population for the Nation, States, and the Bureau 
of Economic Analysis (BEA) regions. Projections are 
presented for total population by age group, total per- 
sonal income by component, and employment and 
earnings (wages and salaries, other labor income, and 
proprietors’ income) for 57 industrial groups. Projec- 
tions are presented for 1995, 2000, 2005, 2010, 2020, 
and 2040; historical data are presented for 1973, 1979, 
1983, and 1988. The volume focuses on the proce- 
dures used to make the State projections of employ- 
ment, earnings, population, and total personal income 
to 2040. Included are 185 tables, covering the United 
States, States, and BEA regions and an appendix list- 
ing the industrial classifications. 


059,834 

PBS0-267162/GAR PC A19/MF A03 

Alabama Univ., Huntsville. 

Manufacturing Modernization Program: The Ap- 

parel Industry Project. Executive Summary. Tech- 

nology Transfer to the Apparel Manufacturing In- 

dustry. Final Report. Volume 1. Project Narrative. 

Volume 2. Details of Task Requirements. 

B. J. Schroer, M. C. Ziemke, C. Warfield, and M. 

Barry. 31 Mar 90, 447p ARC-90-15 

Contract ARC-88-134/CO-9952-88 

Prepared in cooperation with Auburn Univ. at Mont- 
jomery, AL. Sponsored by Appalachian Regional 

mmission, Washington, DC., and Alabama Dept. of 
Economic and Community Affairs, Montgomery. 


The general objective of the project was to use tech- 
nology transfer to make the apparel manufacturing in- 
dustry more competitive and favorably affect the sur- 
vivability and growth of these firms. Trip reports de- 
scribe site visits to 38 apparel companies to determine 
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their current level of technology use. The reports in- 
clude a description of plant operations, working condi- 
tions, the labor situation, and conclusions. The authors 
determined that developing a conventional guide to 
the preparation of capital budgets was not as sorely 
needed as assumed because smaller firms experi- 
enced more problems in management, marketing, and 
employee training and retention. Included in the report 
is a short section on relating capital budgeting to mar- 
keting for the small contract apparel manufacturer and 
a simulation model of a unit production system. The 
management and technology of modern apparel man- 
ufacturing are summarized in short reports on quick re- 
sponse and strategic management. Recommenda- 
tions in the Executive Summary include developing a 
statewide network to link manufacturers with excess 
capacity to those needing additional production; estab- 
lishing a state apparel office to serve as the point of 
contact for the apparel industry; establishing a mecha- 
nism for distributing new technologies, effective man- 
agement techniques, and new methods of operations; 
encouraging attendance at trade shows; solving the 
problem of employee education and training; and 
reel utilizing the Apparel Manufacturing Technology 
inter. 


059,835 

PB90-267188/GAR PC A04/MF A01 
Office of Management and Budget, Washington, DC. 
Initial OMB Sequester Report to the President and 
Congress for Fiscal Year 1991. 

20 Aug 90, 52p 

See report for 1990, PB90-174590. 


The report is prepared in accordance with the require- 
ments of the Balanced Budget and Emergency Deficit 
Control Act of 1985 (Public Law 99-177) as amended 
by the Balanced Budget and Emergency Deficit Con- 
trol Reaffirmation Act of 1987 (Public Law 100-119). 
As required by law, the budget estimates contained in 
the report are based on economic and technical as- 
sumptions published by the Office of Management and 
Budget in the July 16th Mid-Session Review, and on 
laws enacted and final regulations promulgated as of 
August 15, 1990. The report finds that, under current 
law, sequestration is necessary in order to meet the 
Gramm-Rudman-Hollings (G-R-H) deficit reduction 
target. Accordingly, an initial Presidential sequestra- 
tion order has been prepared for issuance on August 
25th. It would require the withholding of funds as of 
October 1st. Based on guidance previously issued by 
OMB, departments and agencies are developing de- 
tailed plans to manage programs consistent with re- 
duced funding levels beginning October 1st. 


059,836 


PB90-268715/GAR PC A08/MF A01 
Bureau of Economic Analysis, Washington, DC. 
Balance of Payments of the United States: Con- 
cepts, Data Sources, and Estimating Procedures. 
L. J. Moczar. May 90, 158p BEA-OD-90-2 

Also available from Supt. of Docs. 


The publication presents a comprehensive methodolo- 
gy on the U.S. balance of payments, providing a de- 
tailed framework of current procedures used by the 
Bureau of Economic Analysis (BEA) in estimating U.S. 
international transactions. It is divided into three parts: 
Part | presents a discussion of basic concepts and 
structure employed in constructing the U.S. balance of 
payments. Part Il and Part Ill present detailed descrip- 
tions of data sources and estimating procedures for 
U.S. international transactions, classified in the current 
and capital accounts, respectively. The publication is 
the first guide to the compilation of the U.S. balance of 
payments since 1952. 


059,837 


PB90-271701/GAR PC A10/MF A02 
Bureau of Economic Analysis, Washington, DC. 

Local Area Personal Income, 1983-88. Volume 3. 
Plains Region. 

Jul 90, 207p BEA-REM-90-9 

ed _— from Supt. of Docs. See also PB90- 


Includes a methodology statement. Shows total and 
per capita personal income by place of residence; per- 
sonal income by type of payment; and earnings by 
major source and place of work. Data shown for coun- 
ties and metropolitan areas in the Plains Region: lowa, 
Kansas, Minnesota, Missouri, Nebraska, North 
Dakota, and South Dakota. 


Foreign Industry Development & 
Economics 


059,838 
PB90-273384/GAR PC E06/MF E06 
Bank of England, London. 

Model of Manufacturing Sector Investment and 


Employment Decisions. 

Discussion paper. 

J. W. Lomax. c1990, 36p ISBN-0-903314-65-7, DP- 
48 


The paper examines evidence for dynamic inter-rela- 
tionships between firms’ capital stock and employ- 
ment decisions using co-integration techniques. Initial- 
ly, some of the existing literature on inter-relationships 
in the determination of factor demands is reviewed and 
it is shown that convex marginal adjustment costs un- 
derly such a response pattern. The empirical work un- 
dertaken is based on a Cobb-Douglas production func- 
tion; in addition, it is assumed that firms minimize cost 
given output. The results obtained prove quite sensi- 
tive to the specification of the equilibrium factor 
demand functions. Where trends in labor productivity 
are modelled by split time trends and capital market 
imperfections transmitted by liquidity, some evidence 
of investment-employment inter-relationships 
emerges in the dynamic regressions. This outperforms 
a possible alternative specification in which firms’ em- 
ag and capital stock decisions are related in the 
long run. 


International Commerce, Marketing, & 
Economics 


059,839 

PB90-215666/GAR PC A09/MF A02 
Office of Management and Budget, Washington, DC. 
Offsets in Military Exports. 

16 Apr 90, 193p 


The document is a report to Congress pursuant to Sec- 
tion 309 of the Defense Production Act (50 U.S.C. 
2099), on offsets in military exports. Included in the 
submission to Congress are the reports required by 
Section 825 of the National Defense Authorization Act, 
Fiscal Year 1989 (P.L. 100-456). The subject is one of 
the many phenomena that stem from the accelerating 
global economic integration of recent years. While 
there is a broad recognition of ‘globalization’ or ‘inter- 
nationalization’ of business as an economic trend, few 
Americans outside the arms business are familiar with 
the impact that the same evolution has had on the mili- 
tary sector. The role of offsets in the global military 
trade arena has become the focus of a great deal of 
public discussion in the U.S. This amount of attention 
is probably disproportionate to the marginal role of 
arms transfers in the world economy. 


059,840 

PB90-266024/GAR PC A03/MF A01 
pce — Service, Washington, DC. Grain 
and Feed Div. 

World Grain Situation and Outlook, August 1990. 
Foreign agriculture circular. 

Aug 90, 34p FG-8-90 

See also PB90-251919. 


The 1990/91 forecast of world wheat trade has been 
reduced in response to improve crop prospects in the 
USSR and China, the world’s largest wheat importers. 
The further weakening of import demand has intensi- 
fied downward pressure on prices. U.S. No. 2 Hard 
Red Winter at the Gulf has now sagged some $50 
below prices of a year ago. 


059,841 
PB90-268590/GAR PC A17/MF A03 
a Customs Tariffs Bureau, Brussels (Bel- 
ium). 
razil: international Customs Journal, 13th Edition, 
Year 1990-1991. 
Bulletin. 
May 90, 395p BULL-90-6 
See also PB90-147497. 


~ fee lists the customs tariffs for the country of 
razil. 
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AD-A224 996/9/GAR PC AO5/MF A01 
Redstone Scientific Information Center, Redstone Ar- 
senal, AL. 

Bibliography on Metrication, January 1977 to 
August 1989. 

Final technical rept. Jan 77-Aug 89. 

C. R. Smith, and M. B. Powel. Aug 90, 93p RSIC- 
BIB-4, SBI-AD-E951 513 


This is a bibliography on metrication, the conversion to 
the International System of Units (SI), compiled from 
citations dated from January 1977 through July 1989. 
Citations include books, conference proceedings, 
newspapers, periodicals, government and civilian doc- 
uments and reports. Subject indices for each type of 
citation and an author index for the entire work are in- 
cluded. A variety of subject categories such as legisla- 
tion, construction, avionics, consumers, engineering, 
education, management, standards, agriculture, mar- 
keting and many others are available. (Author). 


059,843 

DE90012924/GAR PC A09/MF A01 
Department of Energy, Washington, DC. Office of 
Coal, Nuclear, Electric and Alternate Fuels. 

Electric Power Monthly, March 1990. 

14 Jun 90, 180p DOE/EIA-0226(90/03) 

Portions of this document are illegible in microfiche 
products. 


The Electric Power Monthly (EPM) presents monthly 
summaries of electric utility statistics at the national, 
Census division, and State level. The purpose of this 
publication is to provide energy decisionmakers with 
accurate and timely information that may be used in 
pe various perspectives on electric issues that lie 
ahead. 


059,844 
DE90013276/GAR PC A03/MF A01 
University City Science Center, Philadelphia, PA. 
Energy conserved and costs saved by small and 
medium-size manufacturers. 1987-88 EADC pro- 
ram period. 
rogress rept. 
F. W. Kirsch. Jun 90, 46p DOE/CE/40806-T3 
Contract FC01-87CE40806 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Thirteen Energy Analysis and Diagnostic Centers 
(EADCs) provided energy-conserving and cost saving 
assistance in 389 small and medium-size manufactur- 
ing plants nationwide during 1987--1988. This report 
presents the results of what was recommended to 
those manufacturers, the record of what was imple- 
mented by them, and an analysis of the financial re- 
wards gained by them. It also includes an accounting 
of the financial returns to the federal government, de- 
rived from taxes upon the cost savings, or incremental 
income, of the manufacturers who implement the 
EADCs’ recommendations. EADCs collect implemen- 
tation data within a year of the energy audit, and for 
these results that time period extended through 1989. 
8 figs., 12 tabs. 


059,845 

PB90-269226/GAR PC A06/MF A01 
Regional Economic Development Associates, Inc., 
Minneapolis, MN. 

Business Volatility and Economic Growth. 

Final rept. 

P. D. Reynolds, and W. R. Maki. 28 May 90, 115p 
Contract SBA-3067-OA-88 

Sponsored by Small Business Administration, Wash- 
ington, DC. 


The analysis of regional growth has shown the impor- 
tant role that small firm birth and expansion have at the 
local area level. More important, it has demonstrated 
once again that the reallocation of resources fostered 
by small firm turnover is a key ingredient to under- 
standing local area growth in income and jobs. The au- 
thors conclude that the most suitable role for govern- 
ment may be to foster adaption of the economic 
system through changes in business entities and jobs 
while minimizing social costs (such as unemployment) 
associated with such transitions. In this view, policies 
designed to prevent regional decline through the use 
of public subsidies for non-competitive purposes may 


actually retard more promising or more efficient eco- 
nomic developments. 
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059,846 

AD-A224 681/7/GAR PC A06/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Studies of Thin Film Chemical Sensors Using the 
Quartz Crystal Microbalance. 

Doctoral thesis. 

H. R. Meyer. Aug 90, 111p Rept no. AFIT/CI/CIA- 
90-017D 


The quartz crystal microbalance (QCM) is emerging as 
powerful new tool in sensor technology. In the course 
of this work, the QCM is used to study solvent and ion 
transport in poly(vinyl chloride) (PVC) ion-selective 
electrode (ISE) membranes and as a base for thin film 
analytical sensors for specific ionic species in soiution. 
Thin (approximately 1.5 micrometer) PVC-based ISE 
membranes swell in solution due to solvent and/or ion 
uptake, the resultant mass change in the film causes 
the resonant frequency of the quartz crystal to de- 
crease. The frequency measurements obtained when 
exposing ISE-type membranes containing neutral car- 
rier type ionophores to analyte-containing solutions 
allow one to approximate the mass of solvent and ana- 
lyte ions that entered the films during sensor oper- 
ation. (JES) 


059,847 

DE90011282/GAR 

Oak Ridge National Lab., TN. 
——. for preparing output data from a flow in- 
jection spectrometer for entry into AnaLis data 
base of the Analytical Chemistry Division, Oak 
Ridge National Laboratory. 

T. R. Mueller. May 90, 999 ORNL/TM-11540 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


PC A05/MF A01 


The Analytical Chemistry Division (ACD) is attempting 
to improve the quality of data taken from instruments, 
recorded, and stored in its data base. One avenue for 
realizing this goal is to reduce the manipulation of data 
by hand operations. This report describes the design 
and implementation of a program, FIS-PARSE, that 
processes output from Lachat, Inc., flow injection opti- 
cal spectrometer(FIS) and prepares it for storage in 
the Analytical Chemistry Division’s data base, AnaLis; 
therefore, provision is made for transmittal of both raw 
data and selected results to archives. It is necessary to 
review the data before transmitting them to the data 
base; therefore, direct transfer of results from the com- 
puter used to operate the spectrometer was not se- 
lected as the method of choice. 


059,848 
DE90011734/GAR 
Ames Lab.., IA. 

Gas chromatographic determination of water in 
organic compounds and of organic compounds in 
water after steam distillations. 

Thesis (Ph.D). 

K. D. Dix. Jan 90, 113p IS-T-1477 

Contract W-7405-ENG-82 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


A gas chromatograph (GC) with a flame ionization de- 
tector (FID) is shown to be effective in the determina- 
tion of water in organic compounds. Since the FID 
gives little response for water, a reaction is needed to 
convert water into a detectable species. The ketal, 2,2- 
dimethoxypropane (DMP), reacts quantitatively with 
water to yield the products methanol and acetone 
when an acid catalyst is present. Acetone is easily de- 
termined with a GC equipped with a capillary column 
and FID. A solid acid catalyst, Nafion, has been effec- 
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tive and is easily separated before sample introduction 
into the GC. 


059,849 
DE90012278/GAR PC A03/MF A01 
Mestings on industrial lon exchange. Foreig 

Ings on ex be in tri 
report, July 12-26, 1988. a 
C. H. Byers. 8 Aug 88, 38p ORNL/FTR-2987 
Contract AC05-840R21400 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The primary purpose of the trip was to present three 

on continuous ion exchange chromatography 
while in England. IEX’88 was an international confer- 
ence on the uses of ion exchange in industries. The 
paper wa very well received (30 reprint requests). Sev- 
eral industrial contacts were made, some of which are 
strong candidates for technology transfer. Continuing 
strong areas of industrial interest are water purifica- 
tion, hydrometallurgy, and environmental cleanup. An 
exciting new area is in bioseparations. This conference 
provided several important new ideas for the applica- 
tion of our technology to bioseparations. The visit to 
Aston University allowed first hand observation of the 
most advanced continuous chromatography, aside 
from the one at ORNL. Several innovations associated 
with their equipment, particularly in the area of temper- 
ature control, are being considered for our facility. 
Overall the ORNL facility is quite advanced by compar- 
ison. The Cambridge visit focused on bioseparations 
with protein as the major topic. A separation has been 
developed which is almost ideally adapted to continu- 
ous chromatography. The University of Cambridge has 
excellent work proceeding in this area, and valuable 
contacts were made with Dr. Howard Chase and his 
colleagues. 


059,850 
DE90012279/GAR PC A02/MF A01 
Oak Ridge National Lab., TN. 

Topics on supercritical solutions. Foreign trip 
report, October 14, 1988-October 23, 1988. 

H. D. Cochran. 24 Oct 88, 9p ORNL/FTR-3094 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The traveler participated in the International Symposi- 
um on Supercritical Fluids and presented a paper, 
“Study of Fluctuations in Supercritical Solutions by an 
Integral Equation Method.” The symposium was at- 
te by about 400 participants from 37 countries; 
representatives were present from industry, research, 
and government. Three major themes emerged from 
the symposium: (1) supercritical fluid chromatography 
has become an important chromatographic technique, 
(2) supercritical fluid extraction has attracted only a 
few commercial applications to date, and (3) theoreti- 
cal understanding is developing on the behavior of su- 
percritical solutions in terms of unusually large solva- 
tion clusters. The traveler’s paper was widely recog- 
nized as the first quantitative, theoretical prediction of 
cluster size in supercritical solutions; important ave- 
nues for further research were discussed with other 
participants. 


059,851 

DE90012441/GAR PC A03/MF A01 

Tennessee Univ., Knoxville. Dept. of Chemistry. 

prvecan: of Me rm convolution on preparative 
romatograi peak shapes. 

E. V. Dose, and G. Guiochon. 1990, 39p DOE/ER/ 

13859-6 

Contract FG05-88ER13859, Grant CHE-8901382 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


The effect of extracolumn components on preparative 
(nonlinear) chromatographic peak shapes are investi- 
gated by convoluting column inlet and outlet profiles of 
chromatographic simulations with Gaussian and expo- 
nential spreading functions. Broadening of the inlet 
profile serves mainly to retard elution of the peaks. The 
chromatogram base line width is very sensitive to 
small amounts of broadening at the outlet (detector). 
While linear chromatography is modelled by simple 
shift-invariant convolution, nonlinear chromatography 
requires the more complex shift-invariant convolution 
model. This removes the property of variance additivity 
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familiar in linear chromatography. The relative utilities 
of three measures of preparative ek ae 
width are tested using the convoluted peak 


peak : 
shapes obtained. 50 refs., 11 figs. 


059,852 
DE90013187/GAR PC A02/MF A01 
Los Alamos National Lab., NM. 
Resonance ionization mass spectrometry for ma- 
and characterization. 
, and R. C. Estler. 1990, 10p LA-UR-90- 
INF-900656-3 
Contract W-7405-ENG-36 
Meeting on optical spectroscopic instrumentation and 
techniques for the 1990s: applications in astronomy, 
chemistry and physics, Las Cruces, NM (USA), 4-6 Jun 
—— by Department of Energy, Washing- 
ton, DC. 
Portions of this document are illegible in microfiche 
products. 


Resonance ionization mass spectroscopy (RIMS) is an 
analytical too! discovered in the 1970's, developed pri- 
marily in the 1980's, and one which will undoubtedly 
see continued and expanding use through the 1990's. 
This technique combines laser ionization with mass 
spectrometric sorting and detection to yield results of 
unparalleled sensitivity and selectivity. We discuss the 
application of RIMS to the analysis of conventional an- 
alytical samples, as well as the combinations of RIMS 
with laser or particle beam sputtering for the analysis 
of solids and surfaces with minimal sample prepara- 
tion. 23 refs., 4 figs. 


059,853 

DE90013299/GAR 

Oak Ridge National Lab., TN. 
Using sensor arrays and pattern recognition to 
identify _— compounds. 

Thesis (M.S). 

B. S. Hoffheins. Jun 90, 67p ORNL/TM-11310 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The recent development of chemical sensor arrays 
promises to solve some of the industrial, military, and 
domestic problems of gas detection and monitoring, 
but there are many problem areas to be addressed 
before these types of devices become readily avail- 
able. The work presented here represents initial expe- 
ditions into a new, hybrid discipline for chemical analy- 
sis that combines materials science, chemical sensing 
techniques, and the application of pattern r inition 
for automatic information extraction. Specifically, two 
kinds of chemical sensor array design and construc- 
tion are discussed. The nature of outputs from 
these sensor arrays is examined for qualities such as 
information content, stability, reliability, and accuracy. 
Several methods of pattern recognition are explored 
for their ability to classify sensor array information. Pre- 
liminary results indicate much promise in the use of 
neural networks for the analysis of mixtures, which is a 
vexing problem. It is found that the most appropriate 
pattern recognition technique depends to a large 
degree on the complexity of the sensing problem. 21 
refs., 30 figs., 5 tabs. 
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059,854 
DE90013666/GAR PC A02/MF A01 
Argonne National Lab., IL. 

PCB analysis: Status and challenges. 

M. D. Erickson. May 90, 9p CONF-9009205-1 
Contract 76ERO1112act W-31109-ENG-38 
International conference on organohalogen com- 
pounds (DIOXINE 90), Bayreuth (Germany, F.R.), 10- 
14 Sep 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Present PCB analysis methods evolved from the old 
pesticide analysis methods using GC/ECD. These 
“classic” methods are still being improved upon and 
are heavily used. Newer methods = ner-spe- 
cific high resolution GC/ECD and GC/MS have im- 
proved the specificity and information content of the 
analyses. Acceptable accuracy and precision with 
both classic and newer methods continue to be chal- 
lenges to analysis. 19 refs., 1 fig. 


059,855 
DE90013743/GAR 
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Brookhaven National Lab., Upton, NY. 

Basic principles of Synchrotron Radiation-induced 
X-Ray Fluorescence (SRXRF). 

G. E. Gigante, and A. L. Hanson. May 90, 15p BNL- 
44768 

Contract 76ER01112act AC02-76CH00016 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The characteristic x rays can be used as powerful ana- 

ical tools for qualitative and quantitative determina- 
tion of the major, minor and trace composition of mate- 
rials. X Ray Fluorescence (XRF) techniques used for 
almost four decade to solve many problems in basic, 
applied science, and in industry. The XRF techniques 
that were developed initially used crystal spectrom- 
eters, and are referred to in literature as Wavelength 
Dispersive (WD) techniques. These WD techniques 
are still used in many fields and have the merit of a 
excellent energy resolution that allows for the analysis 
of many elements while avoiding the overlapping of 
some fluorescence peaks. They are also particularly 
useful in a matrix that produces copious quantities of a 
particular radiation. The principal disadvantages of a 
WD system are the low efficiency of crystal and the 
reduced energy region in which crystal spectrometer 
can be used. In the 1960’s, Solid State Detectors 
(SSD) were developed with energy resolution such 
that the Energy Dispersive XRF techniques could be 
developed. These SSD’s overcame some of the limita- 
tions of the WD techniques. The most attractive char- 
acteristics of the EDXRF techniques are in their intrin- 
sic multielemental and non destructive capabilities. 
The development of the high intensity, high brilliance 
Synchrotron Radiation (SR) sources have open the 
possibility to make microanalyses using the XRF tech- 
niques, increasing the interest of the scientific commu- 
nity for these techniques. In this paper the basic con- 
cepts of the XRF technique are reviewed taking in ac- 
count the availability of the new sources of x rays. 32 
refs., 7 figs. 


059,856 

N90-23476/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Development of a Quadru; Based Secondary- 
lon Mass Spectrometry (SIMS) System at Lewis 
Research Center. 

C. Vargas-aburto, P. R. Aron, and D. R. Liff. Jun 90, 
32p NAS 1.15:102531, E-5341, NASA-TM-102531 


The design, construction, and initial use of an ion mi- 
croprobe to carry out secondary ion mass spectrome- 
try (SIMS) of solid samples is reported. The system is 
—— of a differentially pumped custom-made 
UHV (Ultra High Vacuum) chamber, a quadrupole 
mass spectrometer and a telefocus A-DIDA ion gun 
with the capability of producing beams of Cesium, as 
well as inert and reactive gases. The computer control 
and acquisition of the data were designed and imple- 
mented using a personal computer with plug-in boards, 
and external circuitry built as required to suit the 
system needs. The software is being developed by 
using a FORTH-like language. Initial tests aimed at 
characterizing the —. as well as preliminary sur- 
face and depth-profiling studies are presently under- 
way. 


059,857 

PAT-APPL-7-450 111/GAR PC NO3/MF A01 
National Institutes of Health, Bethesda, MD. 
Improved Apparatus for Countercurrent Chroma- 
tography Separations and Stable Methods for 
Monitoring the Effluent Thereof. 

Patent Application. 

O. Hisao. Filed 13 Dec 89, 32p PB90-141060 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The patent application relates to a countercurrent 
chromatography apparatus and to a method of moni- 
toring its effluent. More particularly, the invention pro- 
vides an improvement to known countercurrent chro- 
matography apparatus technology which substantially 
avoids the development of turbidity in the flow cell as 
well as the production of bubbles which interfere with 
the production of substantially noiseless tracings and 
improved separation of chemicals. 


059,858 
PAT-APPL-7-485 317/GAR PC NO3/MF A01 
National Institutes of Health, Bethesda, MD. 


Separation of Rare Earth Elements with High- 
Speed Countercurrent Chromatography. 

Patent Application. 

E. Kitazome, Y. Ito, and S. Ficca. Filed 28 Feb 90, 
27p PB90-243700 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention relates to continuous countercurrent 
pe yy and more particularly relates to 
methods for continuous countercurrent chromatogra- 
phy separation and detection of rare earth elements 
and compounds. 


059,859 

PB90-268954/GAR PC A04/MF A01 
National Chemical Lab. for Industry, Yatabe (Japan). 
Journal of the National Chemical Laboratory for 
Industry, Vol. 84, No. 12, 1989. 

c1989, 52p 

Text in Japanese with English abstracts. See also 
PB90-251323. 


Contents: 

Photocatalytic degradation of aqueous waste on 
semiconductor powder; 

Development of an x-ray fluorescence element 
mapping spectrometer and its application to 
biological samples; 

Studies on biomimetic membranes XVII: 

coupled transport of various metal ions through 
cellulose triactetate membranes; 

Analytical techniques in reaction chemistry of 
petroleum and coal-derived heavy oils. 


Basic & Synthetic Chemistry 


059,860 

AD-A224 622/1/GAR 
Utah Univ., Salt Lake City. 
Reaction of Dimethy! Sulfide-Triborane(7) with Tri- 
methylamine. Facile Formation of 
Bis(trimethylamine)-Diborane(4). 

_ and G. Kodama. 1990, 5p ARO-22381.20- 
Contract DAAG29-85-K-0034 

Pub. in Inorganic Chemistry, v29 p2181-2183 1990. 


Dimethyl sulfide-triborane (7) underwent reaction with 
trimethylamine at -80 C in dichloromethane or in di- 
methyl sulfide, and B2H4.2N(CH3)3 and BH3.N(CH3)3 
were produced. The process of this reaction was moni- 
tored from -80 C up to +20 C by using B NMR spec- 
troscopy, and the result was compared with that of the 
reaction of tetrahydrofuran-triborane (7) with trimethy- 
lamine; which gave the same final products but pro- 
ceeded through the initial formation of B3H7.N(CH3)3. 
The two different reaction pathways were discussed in 
pe of the mechanistic model that was presented 
earlier. 


PC A01/MF A01 
t. of Chemistry. 


059,861 

AD-A224 630/4/GAR PC A02/MF A01 
Virginia Univ., Charlottesville. Dept. of Chemistry. 
Organotransition-Metal Metallacarboranes. 15.(1) 
Regio: ific B-Alkylation of 
(arene)M(Et2C2B3H5) (M = Fe, Ru) and 
(C5Me5)Co(Et2C2B3H5) Sandwich Complexes. 

J. H. Davis, M. D. Attwood, and R. N. Grimes. 1990, 
7p ARO-23508.9-CH 

Contract DAAL03-86-K-0048 

Pub. in Organometallics, v9 n4 _p1171-1176, 1990. 


The controlled introduction of hydrocarbon substi- 
tuents onto specific boron locations in nido-metalla- 
carborane complexes of the title classes has been 
achieved via bridge deprotonation followed by reaction 
with alkyl or arylalkyl halides. The monodeprotonated 
complex anions react with Mel, EtBr, pMeC6H4CH2Br, 
or p-BrCH2C6H4CH28r in THF to generate exclusively 
the B(5)-substituted derivative in each case. This pat- 
tern differs strikingly from the corresponding reactions 
of nido-R2C2B4H5-carborane anions, which had been 
shown in an earlier study to give the B(4)-(and equiva- 
lent B(4)-(and equivalent B(6)-) alkylated products with 
99% regiospecificity. In the present work, the B(5)- 
methyl complexes of Fe, Ru, and Co were each further 
alkylated via deprotonation/alkyl halide treatments, to 
give successively the B(4,5)-dimethyl and b(4,5,6)-tri- 





methyl derivatives as desired. The alkylated products 
were isolated in generally high yields; for the three 
compound classes studied, the B-monomethyl com- 
plexes are extremely air-stable, but the sensitivity to air 
increases on further alkylation. Keywords: Borane, 
—_—- Metallacarborane, Organotransition-metal. 
(JES) 


059,862 

AD-A224 694/0/GAR 

Steroids Ltd., Chicago, IL. 
Synthesis of Soman Conjugates. 
Final rept. 1 Aug 84-31 May 85. 
R. M. Moriarty. 8 May 86, 13p 
Contract DAMD17-84-C-4153 


A synthesis of the soman analog (CH3)2 C(CH2NH2) 
CHOP(O) (OCHS3) ( CH3) has been carried out and is 
described. This analog was conjugated via the succi- 
nate ester to three proteins, namely, human serum al- 
bumin, bovine serum albumin, and keyhole limpet he- 
mocyanin, at three different hapten-to-carrier ratios. 
The actual ratio was determined by radioactive (14C) 
analysis and by phosphorus combustion analysis. Key- 
words: Soman analogs, Organic synthesis, Hapten- 
a Conjugates, Haptens, Microdeterminations. 
(JES) 


PC A03/MF A01 


059,863 

AD-A224 893/8/GAR PC A03/MF A01 
Kentucky Univ., Lexington. Dept. of Chemistry. 
N-Triazolyboranes. 

Interim technical rept. 

J. Bai, and K. Niedenzu. Aug 90, 17p Rept no. UK/ 
DC/TR-29 

Contract N00014-83-K-0611 


1,3-Dimethyl-2-(N-triazolyl)-1,3,2- 
diazaboracycloalkanes, (tz)BNCH3(CH2)(n)NCH3 
(where Htz = 1,2,3-triazole (1), 1,2,4-triazole (2), ben- 
zotriazole (4); n = 2,3) have been synthesized by con- 
densation procedures. The resultant species are 
monomeric and contain three-coordinate boron; they 
do not dimerize at temperatures as low as -50 C. Com- 
pounds of type 1, however, exist as a mixture of the 1- 
and 2-isomers, whereas 2 and 4 are the 1-isomers ex- 
clusively. Only species of type 2 are fluxional at elevat- 
ed temperatures, those of type 1 and 4 are static up to 
80 C. However, the monomeric N-triazolylboranes 
have remaining Lewis acidity and can complex with ad- 
ditional Htz. Based on this feature, representative 
bis(1-triazolyl)diorganylborates, Na((tz)2BR2) (Htz = 
1,2,4-triazole; R = C2H5 or 1/2 (C8H14) where 
(C8H14)BH = 9-borabicyclo(3.3.1)nonane), were 
readily obtained by the reaction of 
(dimethylamino)diorganylboranes with 1 molar equiv of 
Htz and subsequent treatment with 1 molar equiv of 
M(tz) (M = alkali metal). The salts were converted to 
some representative complexes, e.g., R2B(mu- 
tz)2Pd(pi-CH2CHCH2). (jes) 


059,864 

AD-A224 945/6/GAR PC A03/MF A01 
Duke Univ., Durham, NC. Dept. of Chemistry 
Synthesis and Characterization of 
(Me3Si)2AsCH2RCH2As(SiMe3)2 (R = CH2, SiMe2) 


The eat (F-T) reaction, the conversion of 
synthesis gas (CO/H2) to hydrocarbons and oxygen- 
ates, has commanded the attention of the organome- 
tallic community for the past 10-15 years. During peri- 
ods when olefin feedstocks are costly, the production 
of low molecular weight commodity chemical from coal 
or natural gas via this method becomes economically 
attractive. The heterogeneously catalyzed F-T process 
is inherently nonselective since it produces a Shuiz- 
Flory distribution of hydrocarbons, oxygenates, or 
both; thus homogeneous systems, considered to pos- 
sess the advantage of greater selectivity have attract- 
ed substantial interest. While a commercially feasible 
homogeneous F-T process has yet to be developed, 
some of the desired selectivity, especially toward 
methanol and C2 oxygenates, has been demonstrat- 
ed. In addition, organometallic chemistry, through in- 
vestigations of stoichiometric transformations involv- 
ing carbon monoxide and dihydrogen, has dramatically 
increased our fundamental understanding fo plausible 
individual steps that pertain to the F-T reaction. (JES) 


059,866 

AD-A225 032/2/GAR PC A03/MF A01 
Brown Univ., Providence, Ri. Dept. of Chemistry. 
Synthesis of Oxides Containing Transition Metals. 
Technical rept. 

A. Wold, and K. Dwight. 9 Jul 90, 29p Rept no. TR-8 
Contract N00014-89-J-1849 


Various techniques are described for the preparation 
of polycrystalline and single crystal samples of transi- 
tion metal oxides. The importance of ‘precursors’ in fa- 
cilitating the formation of the desired product is dis- 
cussed. The various problems encountered in the 
preparation of pure, homogeneous, uniform materials 
are related to the characterization of these com- 
os in order to properly describe their properties. 


059,867 

AD-A225 082/7/GAR PC A02/MF A01 
Rutgers - The State Univ., New Brunswick, NJ. Dept. of 
Chemistry. 

Electrical Conductivity in Solid Solutions of La(5- 
x)M(x)Mo30(16.5+x/2) (M = Ce(4+) and Th(4+); 
0.0 < or = X < 0.3) with a Fluorite-Related Struc- 
ture. 

Technical rept. no. 50, 1 Jun 89-30 May 90. 

M. Tsai, and M. Greenblatt. 1990, 7p 

Contract N00014-82-K-0317 

Pub. in Chemistry of Materials, v2 n2 p133-137 1990. 


Solid solutions of La(6-x)M(x)Mo30(16.5+x/2), where 
M = Ce4+ and Th4+ with 0.0 < or = x < 0.3, witha 
fluorite-reiated structure have been prepared by solid- 
state reaction. The unit-cell parameters decrease with 
increasing Ce(4+) content. lonic conductivity was in- 
vestigated from 200 to 700 C by ac complex imped- 
ance measurement. The conductivity is enhanced for 
Ce(4+) content up to x < or = 0.25. Conductivity due 
to electrons was not observed. The highest conductivi- 
ty was found in La4.95Ce0.05Mo3016.525, from 
sigma about .0000026/(Ohm cm) with E sub a = 66 
eV at 200 C to sigma about .008/(Ohm cm) with E sub 
a = 0.51 eV at 680 C. Differential thermal analysis, 
thermogravimetry, and magnetic susceptibility meas- 
urements and X-ray absorption near-edge spectral 


and 
Ph2GaCl(Ph)2Ga(Me3Si)As(CH2)3As(SiMe3)Ga(Ph)2CI@AlWéls were also carried out. An interstitialcy mecha- 


Technical rept. 

W. K. Holley, J. W. Pasterczyk, C. C. Pitt, and R. L. 
Wells. 28 Jul 90, 14p Rept no. DU/DC/TR-14 
Contract N00014-89-J-1545 


The synthesis and characterization of 

(Me3Si)2AsCH2RCH2As(SiMe3)2 R=CH2 (1), SiMe2 

(2) i - described. > ee 1 — with four — 
h2 


len 
Pra{ GaCi(Pr)2Ga(Me9S)As)(CH2}(Ae(SIMed)Ga(Ph)2crGayParomatograph 


), whose structure was deduced by use of 1H 
13C(1H) NMR spectroscopy. Keywords: Gallium ar- 
senic; Bisarsine; Synthesis. (jes) 


059,865 

AD-A225 018/1/GAR PC A03/MF A01 
Cornell Univ., Ithaca, NY. Dept. of Chemistry. 

Carbon Monoxide Cleavage by (Silox)3Ta (Silox = 
(t)Bu3SiO(-)): Physical, Theoretical, and Mechanis- 
tic Investigations. 

D. R. Neithamer, R. E. LaPointe, R. A. Wheeler, D. S. 
Richeson, and G. D. Van Duyne. 1989, 19p AFOSR- 

TR-90-0682 

Grant AFOSR-87-0103 

Pub. in the Jnl. of the American Chemical Society, 
v111 n25 p9056-9072 1989. 


nism is proposed to interpret the oxide ion conduction 
behavior in this type of oxygen-excess system. Re- 
prints. (jes) 


059,868 
PBS0-265083/GAR PC A01/MF A014 
Wellington Labs., Guelph (Ontario). 
Pentachlorodibenzofurans: Synthesis, Capillary 
and Gas Chromatographic/ 
rometric Characteristics. 
om p= article. 


B. G. Chittim, J. A. Madge, and S. H. Safe. c1986, 5p 
EPA/600/J-86/538 

Grant EPA-810995 

Pub. in Chemosphere, v15 n9-12 p1931, 1934; 1986. 
Prepared in cooperation with Texas A and M Univ., 
College Station. Dept. of Veterinary Physiology and 
Pharmacology. Sponsored by Environmental Re- 
search Lab., Duluth, MN. 


Twenty one (21) of the twenty eight (28) theoretically 
possible pentachlorodibenzofurans were synthesized 
and purified. Their retention indices were determined 
and were found to correlate well to those predicted 
using a previously developed mathematical model. 
Gas chromatographic/mass spectrometric (GC/MS) 


059,872 


CHEMISTRY 
Photo & Radiation Chemistry 


analysis of these compounds revealed that their elec- 
tron-impact (El) mass spectra were essentially identi- 
cal with no significant variations due to positioning of 
the chlorines. Additional GC/MS experiments indicat- 
ed that higher electron energies (70 eV as opposed to 
lower energies) were more suitable for analysis of 
these compounds due to higher molecular and frag- 
ment ion intensities. 


059,869 


PB90-269036/GAR PC A04/MF A01 
Government Industrial Research Inst., Shikoku, Taka- 
matsu (Japan). 

Memoirs of the Government Industrial Research 
Institute, Shikoku, No. 18, January 1990. Organo- 
Ferr: netic Materials. 

Y. Kobayashi, J. Sakakibara, H. Kamishima, R. 
Matsuo, and T. Hirotsu. c1990, 73p 

Text in Japanese. See also PB90-165309. 


Contents: 

Organo-Ferromagnetic Materials: 

Mechanisms of occurrence of magnetism in 
organic magnetic substances; 

Magneto-structural correlations in organometallic 
complexes; 

Ferromagnetic molecular charge-transfer 
complexes; 

High-spin organic molecules and organic polymer 
ferromagnets; 

Magnetic recording-papers. 


industrial Chemistry & Chemical 
Process Engineering 


059,870 


PB90-267469/GAR PC A04/MF A01 
Government Industrial Development Lab., Hokkaido, 
Sapporo (Japan). 

Reports of the Government Industrial Develop- 
ment Laboratory, Hokkaido No. 46. 

cMar 88, 66p 

Text in Japanese with English abstracts. See also 
PB90-267477 and PB89-227722.Portions of this docu- 
ment are not fully legible. 


CONTENTS: 

Oxygen Steam Gasification of Coal and Coal 
Char in Fluidized Bed; 

Food Freezing in the Intermediate Fluidized Bed; 

Measurement of ATP content in microbial cell 
under aerobic and anaerobic conditions (In 
English); 

Production of Slow-release Type Fertilizer from 
Philippine Dolomitic Limestone and Rice 
Husks (In English); 

Gasification of Hybrid Particles of Gasification and 
Liquefaction Residue of Coal. 


059,871 


PB90-269119/GAR PC A04/MF A01 
Industrial Products Research Inst., Yatabe (Japan). 
Bulletin of Industrial Products Research Institute, 
No. 112, October 1988. 

c1988, 57p 

Text in Japanese with English abstracts. See also 
PB90-269101. 


Contents: 
Waste treatment of electroplating solutions for 
recovery and reuse of dissolved substances; 
Studies on the molding of chitin and chitosan and 
the gelation of chitosan by N-acetylation. 


Photo & Radiation Chemistry 


059,872 


AD-A224 690/8/GAR PC A03/MF A01 
State Univ. of New York at Buffalo. Dept. of Chemistry. 


December 1,1990 39 





CHEMISTRY 
Photo & Radiation Chemistry 


Unusual Photofragmentation Dynamics in the Mul- 
tiphoton lonization of Cr(CO)6/Methanol van der 
Waals Heteroclusters. 

Technical rept. 

W. R. Peifer, and J. F. Garvey. Jun 90, 45p Rept no. 
TR-13 

Contract N00014-88-K-0493 


Mixed van der clusters containing Cr(CO)6 and metha- 
nol a regenerated in the free-jet expansion of pulsed 
beam of seeded helium and subjected to 248-nm mul- 
tiphoton ionization (MPI), and the product ions are ana- 
lyzed by time-of-flight mass spectrometry. We find that 
the multiphoton dissociation and ionization dynamics 
of solvated Cr(CO)6 are strikingly different from those 
of the naked molecule. Two principle sequences of he- 
terocluster ions are identified in the mass spectrum: a 
minor sequence with the empirical formula, SnCr(CO)x 
+ (x = 5,6), where S is a methanol molecule, and a 
major sequence with the empirical formula, SnCr(CO)x 
+ (x = 0,1,2). Photoionization of solvated Cr(CO)6 is 
thought to give rise to nascent photions, 
Sn(Cr(CO)6*)+, which may subsequently predisso- 
ciate to SnCr(CO)5+ on a timescale comparable to 
the residence time in the ion source, and accounts for 
the minor sequence. (JES) 


059,873 

AD-A224 692/4/GAR PC A03/MF A01 
State Univ. of New York at Buffalo. Dept. of Chemistry. 
Cluster Production in Free-Jet Expansions: Chlior- 
obenzene Seeded in Ammonia. 

Technical rept. 

J. R. Grover, W. J. Herron, M. T. Coolbaugh, W. R. 
Peifer, and J. F. Garvey. Jul 90, 14p Rept no. TR-15 
Contract N00014-88-K-0493 


Molecular beams collimated from the free jet expan- 
sion of a 200:1 ammonia-chlorobenzene mixture were 
analyzed to obtain the relative intensities of the neutral 
clusters produced, and their dependence on nozzle 
pressure up to 1200 torr. A single-photon photioniza- 
tion method was used. All species observed, (NH3)2, 
(NH3)4, C6H5C!I NH3, and C6H5Ci(NH3)2, rise rapidly 
from low pressure but decrease slowly to higher pres- 
sures, contrary to present understanding. Possible 
reasons for this behavior are discussed. Jet expan- 
sions of ammonia readily induce condensation, so this 
phenomenon has long been used to make ammonia 
clusters for spectroscopic, thermochemical, and reac- 
tivity studies. (JES) 


059,874 

AD-A224 701/3/GAR PC A03/MF A01 
Naval Research Lab., Washington, DC. 

Purification of Metal Fluorides for the Ultra Low 
Loss Program. 

Memorandum rept. 

K. J. Ewing. 6 Aug 90, 13p Rept no. NRL-MR-6697 


By using radiotracer techniques the practical limits for 
the preparation of high purity ZrF4, HfF4, and LaF3 via 
NRL current technology have been determined. The 
required concentration of impurities in BaF2, AiF3, and 
NaF for a 0.01 dB/km loss are calculated assuming 
the ZrF4, HfF4, and LaF3 purification technique are 
optimized to produce the impurity concentrations de- 
termined via radiotracer experiments. The significance 
of this work to the Ultra-Low Program is: (1) The radio- 
tracer study has shown that current NRL technology is 
capable of producing ZrF4, HfF4, and LaF4, and LaF3 
which contain low to sub-ppb concentrations of transi- 
tion and rare earth element impurities. (2) The calculat- 
ed impurity concentrations for BaF2, AIF3, and NaF 
define a realistic goal for new purification techniques. 
(3) The required impurity levels in BaF2, AIF3, and NaF 
are achievable via current technology. Radiotracer re- 
sults indicate sub-ppb concentrations of impurities are 
achievable in ZrF4, HfF4, and LaF3, therefore, such 
levels should be possible in BaF2, AIF3, and NaF. This 
will be addressed in a future paper. (JES) 


059,875 

AD-A224 726/0/GAR PC A03/MF A01 
Texas Univ. at Austin. Dept. of Chemistry. 

Surface Photochemistry of Phosgene on Clean 
and lodine-Covered Ag(111). 

X.-L. Zhou, and J. M. White. 1990, 11p ARO- 
26822.2-CH 

Contract DAALO3-89-K-0107 

a in Jnl. of Physical Chemistry, v94 p2643-2652, 


The photochemistry of phosgene (CIl2CO) on clean 
and partially iodine covered Ag(111) has been studied. 


40 VOL. 90, No. 23 


Cl2CO adsorbed on Ag(111) at 100 K desorbs molecu- 
larly with no detectable thermal decomposition. On 
clean Ag(111) at 100 K, UV photolysis occurs readily 
for both submonolayer and multilayer coverages. The 
photolysis products are chlorine, which remains on the 
surface, and CO, which desorbs during irradiation. 
There is no detectable photodesorption of molecular 
Cl2CO. The photolysis of submonolayer (but not multi- 
layer) coverages is strongly red-shifted compared to 
the gas phase. The photon energy threshold for the 
photodissociation of submonolayer C12CO is 2.6 eV. 
On a surface with I/Ag atomic ratio of 0.12, the photol- 
ysis of Cl2CO yields the same products and has the 
same photon energy threshold as a clean Ag(11) but 
occurs at a slower rate. The slower photolysis rate is 
attributed to faster quenching of the excited state of 
Cl2CO on I/Ag(111). The photodissociation of Cl2CO 
on both surfaces is adequately accounted for by direct 
photon absorption of the adsorbate-substrate com- 
PES) Cl2CO-Ag, and/or substrate excited electrons. 


059,876 

AD-A224 929/0/GAR PC A03/MF A01 
Rice Univ., Houston, TX. Dept. of Chemistry. 
Ammonia Chemisorption on Gallium Arsenide 
Clusters. 

Interim rept. 

L. Wang, L. P. Chibante, F. K. Tittel, R. F. Curl, and 
R. E. Smalley. 23 Jul 90, 19p Rept no. TR-2 
Contract NO0014-88-K-0553 


Gallium arsenide clusters in the 6-16 atom size range 
were generated by laser vaporization in a supersonic 
nozzle and trapped as positive ions in Fourier trans- 
form ion-cyclotron resonance mass spectrometer. 
Measurements of the rate of attachment of ammonia 
revealed that all clusters larger than seven atoms were 
most reactive near the 1/1 composition ratio of gal- 
lium/arsenic. The results suggest that even at this 
small size the clusters begin to adopt the alternating 
gallium/arsenic bonding arrangement characteristic of 
bulk GaAs crystal surfaces where gallium-arsenic 
bonding activates gallium atoms for ammonia chemis- 
orption. Keywords: Surface chemistry; Ammonia che- 
misorption; Gallium arsenide clusters; Reprints. (jes) 


059,877 

AD-A224 946/4/GAR PC A03/MF A01 
Rice Univ., Houston, TX. Dept. of Chemistry. 

Laser Annealing of Silicon Clusters. 

Interim technical rept. 

S. Maruyama, L. R. Anderson, and R. E. Smalley. 23 
Jul 90, 12p Rept no. TR-6 

Contract N00014-88-K-0553 


Positive silicon cluster ions prepared by laser vaporiza- 
tion in a supersonic beam and trapped in an ion cyclo- 
tron resonance cell were probed in chemisorption re- 
actions with ethylene and ammonia. Clusters in the 36- 
51 atom size range were effectively annealed to 
unique structural forms by excitation with an XeCli ex- 
cimer laser followed by cooling through infrared radi- 
ation and collisions with argon. Keywords: Surface 
chemistry; Laser annealing; Silicon clusters; Laser va- 
porization. (jhd) 


059,878 

DE$0012154/GAR PC A03/MF A01 
Oak Ridge Gaseous Diffusion Plant, TN. 

Linear solution for hydriding of uranium. 

J. R. Kirkpatrick, and J. B. Condon. 1990, 11p K/ 
CSD/INF-89/42, CONF-9009141-2 

Contract ACO5-840T21400 

International symposium on metal-hydrogen systems, 
Banff (Canada), 2-7 Sep 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


A set of equations describing the hydriding of solid 
pieces of uranium is presented, together with an ap- 
proximate solution of the equations. The solution pre- 
dicts a constant velocity of the spall front in the solid 
piece, which leads to a constant value of weight gain 
rate (or other measure of the extent of the hydriding 
reaction) for a portion of the duration of the measure- 
ment. The solution allows calculation of the spall front 
velocity, and thus of the constant reaction rate, from 
expressions that are closed-form with the exception of 
one simple numerical integration. Expressions are 
given for all of the parameters needed to calculate re- 
action rates for well-annealed samples of uranium. 
Calculated reaction rates are compared with published 
data taken at a hydrogen pressure of 1.0 atmospheres. 


The calculated results match the data quite well. 9 
refs., 2 figs. 


059,879 
DE90012375/GAR 

Oak Ridge National Lab., TN. 
High-pressure structural studies of promethium. 
—_— trip report, October 20-November 12, 
1 


R. G. Haire. 15 Nov 88, 11p ORNL/FTR-3128 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The primary object of the foreign travel was to carry 
out collaborative high-pressure structural studies at 
the European Institute for Transuranium Elements 
(EITU), Karlsruhe, Federal Republic of Germany. 
These studies reestablished previous coilaborative in- 
vestigations by ORNL and EITU that have been very 
productive scientifically during the past few years. The 
study during the present travel period was limited to a 
structural study of promethium metal under pressure. 


PC A03/MF A01 


059,880 

DE90012377/GAR 

Oak Ridge National Lab., TN. 
lodine and tellurium chemistry. Foreign trip report, 
February 28-March 3, 1988. 

E. C. Beahm. 16 Mar 88, 15p ORNL/FTR-2821 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The traveler worked with scientists from Great Britain, 
France, Canada, and the Federal Republic of Germany 
to produce a program and structure for the Second 
CSNI Specialists’ Workshop on the Chemistry of 
lodine in Reactor Safety. This workshop will be held on 
June 2--3, 1988, in Toronto, Canada. In addition to 
planning the workshop, there were informal discus- 
sions about the status of iodine research in the Federal 
Republic of Germany and in Canada. 


PC A03/MF A01 


059,881 

DE90013307/GAR 

Los Alamos National Lab., NM. 
Foerster, Dexter, and Inokuti-Hirayama models of 
the time dependence of fluorescence amplitude: 
An annotated bibliography. 

Bibliography. 

L. J. Dowell. Aug 90, 17p LA-11873-MS 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This annotated bibliography reviews research in the 
fluorescence of systems described by the Foerster 
model. Sixty-two papers, largely from research based 
on the work of Inokuti and Hirayama in 1965, are cited. 
The collection emphasizes the description of the time 
evolution of the fluorescence amplitude. This time evo- 
lution is important to the current research in thermal 
metrology that uses the temperature-dependent fluo- 
rescence of rare-earth-doped ceramic phosphors and 
— other applications of fluorescent materials. 20 
refs. 


PC A03/MF A01 


059,882 
PB90-267980/GAR 
(Order as PB90-267931/GAR, PC — po 
0 


Asahi Glass Foundation for industrial Technology, 
Tokyo (Japan). 

Synthesis and Evaluation of Positive Tone Polysul- 
fone Resists. 

Matsuda, Y. Tamai, S. Kim, and P. Peng. c1989, 
10p 

Text in Japanese. 

Included in Reports of the Ashai Glass Foundation for 
Industrial Technology, v54 p319-327 1989. 


The copolymers of 1-alkynes with sulfure dioxide and 
terpolymers of 1-alkynes, 1-olefins and sulfur dioxide 
were prepared. Reactivity of — 1-alkyne free rad- 
ical and the configuration and thermal properties of the 
polymers were studied. The carbon-sulfur linkage in 
the polymer main chain behaves as a degradation site. 
Evaluation as a positive tone electron beam resist was 
carried out; solubility to conventional organic solvents, 
Gs and Gx, sensitivity for electron beam irradiation and 





durability of dry-etching were determined. The values 
were comparable to poly (1-butene sulfone), which has 
been used to the positive tone electron beam resist. 
The polysulfones containing 1-alkyne monomer unit in 
the main chain showed more high dry-etching durabili- 
ty compared with poly (1-butene sulfone). 


Physical & Theoretical Chemistry 


059,883 

AD-A224 588/4/GAR PC A03/MF A01 
Cornell Univ., Ithaca, NY. Lab. of Atomic and Solid 
State Physics. 

— Absorption by Smail Silver Particies in 


in. 
R. P. Devaty, and A. J. Sievers. 15 Apr 90, 20p ARO- 
23654.21-PH 
Contracts DAAL03-86-K-0103, N00014-85-K-0808 
Poe Physical Review B, v41 n11 p7421-7439, 15 
pr 90. 


The far-infrared (FIR) properties of a composite mate- 
rial consisting of 100-augstroms- diameter silver parti- 
cles imbedded in a gelatin host are discussed in detail. 
This material was studied by both transmission elec- 
tron microscopy - so that the morphology of the parti- 
cles is well characterized - and FIR spectroscopy. The 
volume fraction f of Ag is adjustable over a broad 
range. Samples with either well-dispersed or deliber- 
ately agglomerated particles were prepared. The pro- 
cedures for preparation and characterization of this 
novel composite material are presented. The role of an 
absorbing host in effective-medium theories of com- 
posite materials is examined because gelatin absorbs 
FIR radiation. The FIR complex dielectric function of 
gelatin is determined. The Bruggeman model provides 
agreement with both the frequency and volume-frac- 
tion dependences of the absorption coefficient for low- 
f material with well-dispersed particles. The results are 
used to place bounds on the possible enhancement of 
the absorption by Ag particles. (JES) 


059,884 

AD-A224 596/7/GAR PC A06/MF A01 
— Technologies Research Center, East Hartford, 
Determination of Rate-Limiting Steps during Soot 
Formation. 

Annual rept. Feb 89-Jan 90. 

M. B. Colket, R. J. Hall, J. J. Sangiovanni, and D. J. 
a 8 Jun 90, 120p UTRC90-23, AFOSR-TR-90- 
Contract F49620-88-C-0051 


A single-pulse shock tube has been used to examine 
the pyrolysis and rich oxidation of cyclopentadiene as 
well as its pyrolysis in the presence of acetylene, bia- 
cetyl, and benzene. In addition, mixtures of benzene 
and hydrogen have been copyrolyzed. These fuels 
have been diluted in argon and shock heated over the 
temperature range of 1200 to 2000K and at total pres- 
sures of ten to thirteen atmospheres. Dwell times were 
about 500-600 microseconds. Collected gas samples 
were analyzed using gas chromatography for hydro- 
gen, carbon oxides and C1 to C14- hydrocarbons. Ex- 
perimental results and preliminary chemical kinetic 
modeling lead to mechanistic proposals on the decom- 
position of C5-rings as well as isomerization processes 
between C5- and Cé6-rings. In addition, data on cyclo- 
pentadiene indicates that this fuel has a sooting tend- 
ency comparable to that of benzene. Keywords: Pyrol- 

is, Cyclopentadiene, Benzene, Hydrogen addition, 

ing formation, Ring isomerization, Soot formation, 
Soot modeling, Single-pulse shock tube. (JES) 


059,885 

AD-A224 611/4/GAR PC A03/MF A01 
National Hellenic Research Foundation, Athens 
(Greece). Theoretical and Physical Chemistry !nst. 
Potential a. Surfaces and Stability of High 
Energy Content Excited Bound Clusters. 

C. A. Nicolaides. 18 Jun 90, 11p AFOSR-TR-90-0764 
Contract AFOSR-87-0348 


Our work moved along three directions whose choice 
was made in order to increase our understanding of 
the concepts of molecular energy content and stability. 
The direction involved first the computation of accu- 
rate adiabatic potential energy surfaces (PES) and vi- 
brational analysis of high energy content clusters in 
ground and excited states in geometries of intramole- 


cular ag transfer which give rise to closely avoided 
regions. These geometries are predicted a priori ac- 
cording to our published maximum ionicity in the excit- 
ed state (MIES) theory. Keywords: Bound excited 
states, Tetrahydrogen, lonic clusters. (JES) 


059,886 


AD-A224 638/7/GAR PC A02/MF A01 
Yale Univ., New Haven, CT. Dept. of Engineering and 
Applied Science. 

Molecular Collision Processes in Cases and at Sur- 
faces. 

Final rept. 1 Mar 84-28 Feb 85. 

J. B. Fenn. 8 May 85, 7p AFOSR-TR-90-0817 
Contract F49620-C-84-0038 


Our research centers on the use of Fourier Transform 
Infrared Spectrometry (FTIS) to determine the distribu- 
tion of rotational and vibrational energies in molecules. 
Our particular concern is with the effects of gas-gas 
and gas-surface collisions on these internal states. By 
studying the changes in energy and structure that 
occur during such collisions we aim to elucidate the 
kinetics and dynamics of the reactive and inelastic 
scattering events that play leading roles in many im- 
portant processes of both technological and scientific 
interest. The collision processes under study are 
brought about with the aid of supersonic free jets ex- 
panding into vacuum from small sonic orifices or noz- 
zles. (JES) 


059,887 


AD-A224 679/1/GAR PC A07/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
EQCM Measurements: Redox-induced Changes in 
Solvent and lon Content in Anchored Redox Mon- 
olayers of Organosulfur Compounds and Their 
Electrocatalysis on Gold Electrodes. 

Doctoral thesis. 

H. C. De Long. Aug 90, 149p Rept no. AFIT/CI/CIA- 
90-019D 


This project involved the use of the Electrochemical 
Quartz Crystal Microbalance (EQCM) to detect redox- 
induced changes in ion and solvent content in disulfide 
and thiol anchored monolayers. The EQCM will also be 
used to detect the monolayers’ electrocatalytic effects 
on various organometallic cations. The EQCM simulta- 
neously measures the current response to changes in 
potential with the corresponding frequency response 
induced by those changes. Use is made of organosul- 
fur compounds as precursors for attachment of organ- 
ometallic and organic redox coupies. Several organo- 
metallic disulfides (e.g. cobalticinium and ferrocene 
derivatives) and organic amphiphilic thiols (e.g. violo- 
gen derivatives) have been synthesized and chemis- 
orbed onto gold EQCMs. (JES) 


059,888 


AD-A224 691/6/GAR PC A03/MF A01 
State Univ. of New York at Buffalo. Dept. of Chemistry. 
Wavelength Dependence of the Multiphoton loni- 
zation and Fragmentation Dynamics of Cr(CO)6/ 
Methanol van der Waals Heteroclusters. 

Technical rept. 

4 = and J. F. Garvey. Jul 90, 34p Rept no. 
Contract N00014-88-K-0493 


Mixed van der Waals clusters of Cr(CO)6 and metha- 
nol, generated in a pulsed free-jet expansion of 
seeded helium, are irradiated by strongly focused UV 
laser pulses, yp my. to intensities on the order 
of 10 12 to 10 13 W/cm2. Photoions created via multi- 
photon dissociation (MPD) and ionization (MPI) of 
these neutral clusters are analyzed by wea 
mass spectrometry. We find that the multiphoton dis- 
sociation and ionization dynamics of Cr(CO)6 within 
van der Waals clusters are quite unusual in compari- 
son to those of the naked molecule, since the ob- 
served photoion yields are highly wavelength depend- 
ent, and since complete ligand stripping does not 
appear to dominate the photophysics in the neutral 
ladder. (jes) 


059,A89 
AD-A224 693/2/GAR PC A03/MF A01 
State Univ. of New York at Buffalo. Dept. of Chemistry. 


059,891 


CHEMISTRY 
Physical & Theoretical Chemistry 


+= tai within Molecular van der Waals Clus- 
ers. 


Technical rept. 

J. F. Garvey, W. R. Peifer, and M. T. Coolbaugh. Jul 
90, 30p Rept no. TR-16 

Contract N00014-88-K-0493 


A subject of great interest in recent years has been the 
Study of the physics of weakly bound van der Waals 
clusters. These species have been probed in a variety 
of ways to gain an understanding of their formation 
and to determine their various physical properties. 
However, the study of chemical reactions within clus- 
ters is especially intriguing since clusters can concep- 
tually bridge the disparate fields of bimolecular gas. 
phase reaction dynamics and solution chemistry. The 
ultimate goal of these studies is to obtain an under- 
standing of the factors that govern reactions in solu- 
tion but which are absent in gas phase processes. By 
concentrating on the chemistry within these cluster 
systems it is possible to directly observe how the be- 
havior of the system changes as a function of stepwise 
solvation. In addition to the typical unimolecular and 
bimolecular gas-phase chemistry already studied 
within clusters, our group has recently observed the 
generation of new cluster product ions which cannot 
e _ by either of these two known processes. 
jes 


059,890 

AD-A224 753/4/GAR PC A02/MF A01 
State Univ. of New York at Buffalo. Dept. of Chemistry. 
Comment on the Paper ‘Electron Bombardment 
Fragmentation of Size Selected NH3 Clusters’. 
Technical rept. 

M. T. Coolbaugh, W. R. Peifer, and J. F. Garvey. 10 
Apr 90, 8p 

Contract NO0014-88-K-0483 


A recent paper by Buck and Lauenstein 1 utilizing size 
selection of ammonia clusters with a crossed beam of 
He atoms, reported some prominent differences in ion 
intensity as a function of cluster size as compared to 
the previous work of other authors. We report in this 
comment new experimental results which demonstrate 
that the differences they reported can be attributed to 
Buck and Lauenstein employing a colder molecular 
beam expansion. Under the experimental conditions of 
Buck and Lauenstein (neutral clusters smaller than 12 
molecules) they measured fragmentation for ammonia 
cluster ions up to = 5. ogg they observed no 
maximum in the intensity of (NH3)4NH4+ (n = 5) 
cluster ion (although they do note that under their con- 
ditions it is the largest cluster ion reported). This magic 
number, at n = 5, has been reported by several other 
authors and is regarded as being due to a closed sol- 
vent shell around a NH4+ cation. Buck and Lauen- 
stein also observed very little contribution from a se- 
quence of ion clusters corresponding to the general 
formula, m/z = 17n + 2. (JES) 


059,891 

AD-A224 801/1/GAR PC A03/MF A01 
Waterloo Univ. (Ontario). Dept. of Chemistry. 
Examination of the Relationship between Surface 
Enhanced Raman Scattering (SERS) Intensities 
and Surface Concentration for Pyridine Adsorbed 
at the Polycrystalline Gold/Aqueous Solution 
Interface. 

Technical rept. May 89-Jul 90. 

L. Stolberg, J. Lipkowski, and D. E. Irish. 5 Jul 90, 
49p Rept no. TR-16-ONR 

Contract N00014-87-J-1118 


Surface enhanced Raman scattering (SERS) data are 
presented for pyridine adsorbed onto both smooth and 
roughened polycrystalline gold electrode surfaces. It 
was found that, for smooth surfaces, time independent 
(stable to within 10% of the initial value) intensities of 
the totally symmetric ring breathing mode of pyridine 
could be measured by applying slow oxidation-reduc- 
tion cycles between each intensity measurement. The 
potential and concentration dependence of the inten- 
sity of the band was therefore determined. Independ- 
ently, the isotherms for pyridine adsorption at smooth 
polycrystalline gold surfaces were obtained using 
chronocoulometry. The SERS data are compared to 
the surface concentration coverages and deviate, be- 
coming inverse, above half coverage concentrations. 
Lastly, the effect of surface roughness on the potential 
and concentration dependence of pyridine SERS was 
studied. No correlation between the SERS data from 
rough electrode surfaces and adsorption isotherms 
determined at a smooth surface was found. Keywords: 
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Surface enhanced Raman scattering; Gold surfaces; 
Correlation; Surface concentration; Electrochemical 
measurements; Raman intensity. (jes) 


059,892 

AD-A224 927/4/GAR PC A03/MF A01 
Rice Univ., Houston, TX. Dept. of Chemistry. 
Ultraviolet Photoelectron Spectra of Gallium Arse- 
nide Clusters. 

Interim rept. 

C. Jin, K. J. Taylor, J. Conceicao, and R. E. Smalley. 
23 Jul 90, 18p Rept no. TR-3 

Contract N00014-88-K-0553 


The ultraviolet photoelectron spectra (UPS) of mass- 
selected negative gallium arsenide cluster ions in the 
2-50 atom size range was measured with a photon 
— of 7.9 eV. The measured photodetachment 
thresholds displayed a strong even/odd oscillation 
through the largest clusters in this range, suggesting 
the presence of a substantial HOMO-LUMO gap in the 
corresponding neutral clusters which evolves to the 
band gap of bulk GaAs crystals. Keywords: Surface 
chemistry; Ultraviolet photoelectron spectra; Gallium 
arsenide clusters. (jes) 


059,893 

AD-A224 928/2/GAR PC A03/MF A01 
Rice Univ., Houston, TX. Dept. of Chemistry. 

Ethylene Chemisorption on Levitated Silicon Cius- 
ter lons: Evidence for Annealing. 

Interim rept. 

K. R. Anderson, S. Maruyama, and R. E. Smalley. 23 
Jul 90, 23p Rept no. TR-1 

Contract N00014-88-K-0553 


Mass-selected silicon clusters were levitated in a Fou- 
rier transform ion cyclotron resonance mass spec- 
trometer (FT-ICR), and monitored during chemisorp- 
tion reaction with ethylene. The reactivity of the six 
positively charged clusters studied here varied sharply 
as a function of cluster size, indicating that ethylene is 
as sensitive a probe of the cluster surface chemistry as 
reported previously for ammonia. As with ammonia, 
the 39th and the 45th clusters were found to be par- 
ticularly unreactive towards ethylene chemisorption. 
The results suggest that most silicon clusters in this 
moderately large size range are able to anneal to an 
energetically most favored crystalline form. Keywords: 
= clusters, Ethylene chemisorption, Reprints. 
ies 


059,894 

AD-A224 947/2/GAR PC A03/MF A01 
Rice Univ., Houston, TX. Dept. of Chemistry. 
Semiconductor Cluster Surface Chemistry. 

Interim technical rept. 

R. E. Smalley. 2 Aug 90, 21p Rept no. TR-7 
Contract N00014-88-K-0553 


The combination of laser-vaporization supersonic clus- 
ter beam techniques with the ——— of fourier 
transform ion cyclotron resonance, -ICR, has 
opened a new approach to the detailed fundamental 
understanding of semiconductor surface chemistry. 
With this apparatus it is possible to trap clusters of a 
specific size in a superconducting magnet under ultra- 
high vacuum conditions. Through collisions with an 
inert thermalizing gas it is possible to slowly cool the 
clusters down to room temperature, allowing them to 
anneal to the most stable possible form. In the case of 
silicon this technique has revealed that certain cluster 
sizes (eg. 21,25,33,39,45) are particularly stable and 
unreactive with reagents such a ammonia and ethyl- 
ene. These clusters are believed to have taken highly 
symmetric crystalline forms with the bonding patterns 
on the surface resembling those found on bulk single 
crystals. Such special clusters should serve well as mi- 
croscopic testing grounds for detailed theoretical pre- 
dictions of semiconductor surface chemistry. (jes) 


059,895 

AD-A224 948/0/GAR PC A03/MF A01 
Rice Univ., Houston, TX. Dept. of Chemistry. 

Direct Injection Supersonic Cluster Beam Source 
for FT-ICR Studies of Clusters. 

Interim technical rept. 

S. Maruyame, L. R. Anderson, and R. E. Smalley. 23 
Jul 90, 23p Rept no. TR-5 

Contract N00014-88-K-0553 


A miniaturized pulsed supersonic beam source has 
been developed using laser vaporization of a comput- 


er-controlled target disc, producing intense beams of 
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cluster ions with excellent repeatability and control. 
Due to its small size and narrow pulse width, the entire 
source is adequately pumped by a single 170 1/s tur- 
bopump. The resultant vacuum quality permits this 
source to be attached to a fourier transform ion cyclo- 
tron resonance apparatus (FT-ICR) such that the su- 
personic cluster ion beam is . injected. The 
result is a powerful but simple FT-ICR instrument of 
wide applicability. The new source is suited as well for 
a variety of other uses such as molecular beam epi- 
taxy. Keywords: Direct injection; Supersonic cluster 
beam source. (jhd) 


059,896 

AD-A224 949/8/GAR PC A03/MF A01 
Rice Univ., Houston, TX. Dept. of Chemistry. 
Ammonia Chemisoiption Studies on Silicon Clus- 
ter lons. 

Interim technical rept. 

J. M. Alford, R. T. Laaksonen, and R. E. Smalley. 23 
Jul 90, 46p Rept no. TR-4 

Contract N00014-88-K-0553 


Silicon clusters in the size range from 5 to 66 atoms 
were generated by laser vaporization in a supersonic 
nozzle and injected into the ion trap of a specially-de- 
signed Fourier transform ion cyclotron resonance ap- 
paratus. On the positively charged clusters ammonia 
chemisorption reaction rates were found to vary by 
over three orders of magnitude as a function of cluster 
size, with clusters of 21, 25, 33, 39, and 45 atoms 
being particularly unreactive, and cluster 43 being the 
most reactive. For the negative cluster ions, 43 was 
the only cluster found to react substantially. Although 
the reaction behaviour of many clusters clearly indicat- 
ed that several structural isomers were present with 
different reaction rates, the strikingly low net reactivity 
of such clusters as 39 and 45 provides evidence that 
they have effectively crystallized into a single specially 
stable form. Keywords: Surface chemistry; Ammonia 
chemisorption; Silicon cluster ions. (jes) 


059,897 

AD-A225 004/1/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. Dept. of Chemistry. 
Bis(Phthalocyaninato) Lanthanide Sandwich Com- 
pounds Exhibiting Mixed Valence Ligands. 
Technical rept. 

K. L. Trojan, W. E. Hatfield, K. D. Kepler, and M. L. 
Kirk. 13 Jul 90, 11p Rept no. TR-38 

Contract N00014-89-J-1734 


Bis(phthalocyaninato) lanthanide sandwich com- 
pounds have been synthesized for ytterbium and thuli- 
um. Low temperature magnetic susceptibility data sug- 
gest a strong antiferromagnetic interaction between 
the lanthanide f-electrons and the phythalocyaninato 
ligand radical electron. Keywords: Lanthanide; Ytterbi- 
um; Thulium; Phthalocyanine; Magnetic susceptibility; 
Electron paramagnetic resonance; Electronic spec- 
troscopy; Intervalence charge transfer. (JES) 24 


059,898 

AD-A225 007/4/GAR 
Messina Univ. (italy). Ist. di Struttura della Materia. 
Optical Properties of Aerosols. 

Final rept. 1987-1990. 

F. Borghese, P. Denti, and R. Saija. Apr 90, 48p R/ 
D-5318-EN-01 

Contract DAJA45-86-C-0003 


PC A03/MF A01 


The research performed by the group at the Istituto di 
Struttura della Materia of the University of Messina, 
Italy, was: (1) Comparison of the experimental data on 
the scattering properties of aggregated spheres with 
the results of our calculations. (2) Study of the effect of 
clustering and correlation on the optical properties of 
intermediate and high-density dispersions of spherical 
particles within the framework of an enhanced version 
of the Bruggeman model. (3) Density dependence of 
the absorption coefficient, in the low and intermediate- 
wes)” regime, for a dispersion of metal particles. 


059,899 

AD-A225 034/8/GAR PC A03/MF A01 
California Univ., Los Angeles. 

Growth and Reactivity of CuCl on Si(111). 
Technical rept. no. 6, 1 Oct 89-31 May 90. 

D. K. Shuh, R. M. Charatan, R. S. Daley, and R. S. 
Williams. 1 Jul 90, 14p 

Contract N00014-90-J-1178 


Films of cuprous chloride (CuCl), a zinc-blende semi- 
conductor lattice-matched to Si, were deposited by 


molecular beam epitaxy onto a room-temperature 
Si(111)-7x7 substrate and studied with surface-sensi- 
tive spectroscopies. Low-energy electron diffraction 
revealed an ordered 1x1 pattern at several monolayers 
coverage and Auger electron spectroscopy yielded an 
approximate Cu to Cl surface stoichiometry of one-to- 
one for as-deposited films. lon scattering experiments 
indicated that the initial stage of CuCl growth involved 
Cl-Si bonding. Annealing the films initiated chemical 
reactions, which resulted in the loss of Cl and the for- 
mation of a Cu silicide. Keywords: Cuprous chloride, 
Zinc-blend semiconductor, Molecular beam epitaxy, 
Ordered 1x1 pattern, Chemical reactions under an- 
nealing. (jes) 


059,900 

AD-A225 038/9/GAR PC A03/MF A01 
California Univ., Los Angeles. 

Solid-Phase Equilibria for Metal-Silicon-Oxygen 
Ternary Systems |: Mg, Ca, Sr and Ba. 

Technical rept. no. 3, 1 Oct 89-31 May 90. 

H. Yuan, and R. S. Williams. 1 Jul 90, 23p 

Contract N00014-90-J-1178 


Ternary phase diagrams for systems of the type M-Si- 
O, where M = Mg, Ca, Sr, and Ba, have been derived. 
These phase diagrams can be used to understand ex- 
perimental results reported in the literature for thin film 
chemical reactions of SrO on Si and provide guides in 
designing stable structures that involve different mate- 
rials in intimate contact. These particular phase dia- 
grams are especially relevant for investigating the 
chemical stability of interfaces between SiO2 and the 
oxide superconductors. Keywords: Ternary phase dia- 
grams; Thin-film chemical reactions; Stable compound 
structures; chemical stability; Interfaces. (JES) 


059,901 

AD-A225 148/6/GAR PC A03/MF A01 
Texas Univ. at Austin. Dept. of Chemistry. 
Interactions of PF3 and PD3 with Clean, P-Covered 
and H(D)-Covered (100)-Oriented W Foil. 

X. L. Zhou, C. Yoon, and J. M. White. 1990, 13p 
ARO-23591.6-CH 

Contract DAAL03-86-K-0054 

Pub. in Applied Surface Science, v44 p103-114 1990. 


The interactions of PF3 and PD3 with clean, phospho- 
rus- and hydrogen (deuterium)-covered (100)-oriented 
W foils have been studied using TPD and AES. At 140 
K, both dissociative and molecular adsorption occurs. 
Desorption and additional decomposition occur when 
the temperature is increased. Electron-stimulated de- 
sorption of F(a) is very rapid. The maximum amount of 
PD3 and PF3 decomposed is 0.5 and 0.18 respective- 
ly. At high coverages, PD3(a) decomposes first to 
PD(a) with E sub d + 17.2 kcal/mol; then PD(a) de- 
composes to P(a) with E sub d = 20.8 kcal/mol. Pre- 
adsorbed deuterium gees we does not block the ad- 
sorption of PF3 (PD3), but does inhibit slightly their de- 
composition. Dosing PF3 (PD3) on D/W (H/W) shifts 
D2 (H2) desorption to lower temperature by about 100 
K. This shift is attributed to the decomposition of PF3 
and PD3, which increases the crowding of the surface 
and induces desorption of H2. Surface P(a) blocks the 
adsorption and inhibits the decomposition of PF3. 
Each P(a) adatom prevents the decomposition of one 
PD3 molecule. Both pre-adsorbed P(a) and D(a)(H(a)) 
alter the TPD spectra of molecular PF3 by direct, weak 
interactions with the F. Effects of P(a) and D(a) on the 
pi back-donation from W to PF3 may also play a role. 
Each P(a) adatom blocks four sites for D2 adsorption, 
but the activation energy for D2 desorption does not 
change. Reprints. (jes) 


059,902 

AD-A225 153/6/GAR PC A04/MF A01 
Chemical Research, Development and Engineering 
Center, Aberdeen Proving Ground, MD. 

Method for Determining Droplet Size Distributions 
and Evaporational Losses Using Paper impaction 
Cards and Dye Tracers. 

Final Mar 88-Sep 89. 

D. R. Sommerville, and J. E. Matta. Jun 90, 75p Rept 
no. CRDEC-TR-200 


In liquid spraying operations, droplet size distributions 
are often measured using paper witness cards. Stain 
size measurements of collected aerosol stains are 
converted to the original droplet sizes using a prede- 
termined spreadfactor regression. The regression is 
developed from control stains. However, drying condi- 
tions effecting the spreading process cannot always 
be matched in the laboratory. Thus, a method of de- 





ducing the spreadfactor directly from actual trial stains 
was developed and tested using thickened diethyl! mal- 
onate and Whatman 1 Filter Paper. The method uses 
the — properties of the tracer dyes in the test 
fluid. The dyes are removed by solvent extraction from 
individual stains on the witness cards and quantitative- 
ly analyzed to determine the original droplet size. After 
the initial study, further work was conducted in measur- 
ing droplet free fall evaporation. It was found that the 
methodology can accurately measure evaporation 
under field trial conditions. Keywords: Cards, Spread- 
factors, Dye tracers, Spectroscopy, Falling droplets, 
Evaporation, Droplet size distributions, Thickened 
diethy! malonate. (cp) 


059,903 

AD-A225 154/4/GAR PC A03/MF A01 
Chemical Research, Development and Engineering 
Center, Aberdeen Proving Ground, MD. 
Characterization of Solid Particle Screening Aero- 
sols Using a Test Chamber. 

Final rept., Jan 86-Jul 90. 

R. J. Wright, and W. J. Drumgoole. Jul 90, 15p Rept 
no. CRDEC-TR-201 


Characterization of screening aerosols often requires 
dissemination of the aerosol into a confined chamber. 
This report describes such a chamber and the appro- 
priate instrumentation and data collecting apparatus 
that is involved with testing within chambers. Dissemi- 
nation techniques are also described as well as meth- 
ods for concentration measurement. Keywords: Test 
facilities, Aerosols, Geometric optics, Concentration, 
Transmittance, Extinction, Pathlength, Instrumenta- 
tion, Sampling, Dissemination. (cp) 


059,904 

DES0009021/GAR PC A02/MF A01 
Pittsburgh Univ., PA. Dept. of Chemical and Petroleum 
a vgn 

Solid superacids as coal liquefaction catalysts. 
Quarterly report, October 1989-January 1990. 
Progress rept. 

J. W. Tierney, and |. Wender. 26 Feb 90, 9p DOE/ 
PC/79928-T8 

Contract FG22-87PC79928 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


In this quarter, with the objective of determining the 
efficacy of solid superacids in direct coal liquefaction 
reactions, work continued with the preparation of solid 
superacids, particularly those of iron (Fe(sub 2)(sub 
3)(center dot)SO(sub 4)(sup 2(minus))) and tin 
(SnO(sub 2)(center dot)SO(sub 4)(sup 2(minus))) 
using various methods of preparation. These oxides of 
iron and tin were characterized by a number of tech- 
niques such as XRD, BET surface area, thermal analy- 
ses and electron microscopy. The activities of some of 
the ion oxide and tin oxide superacids were then as- 
sessed by using them as catalysts in small concentra- 
tions in direct coal liquefaction reactions carried out in 
a 300 cc stirred batch autoclave. 3 figs., 2 tabs. 
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Advances in the single-particle levitation technique 
have made it possible to investigate evaporation of an 
aqueous solution droplet under controlled humidity 
conditions. The technique involves the levitation of a 
charged micron-sized inorganic salt particle in a qua- 
drupole_ cell, which can be evacuated to 
(approximately)10(sup (minus)7) torr and back filled 
with water vapor to a predetermined pressure at a 
fixed temperature. Water evaporation occurs as the 
cell is evacuated slowly through a precision leak valve. 
Droplet mass change is measured by the dc voltage 
needed to counterbalance gravity, whereas the droplet 
size is continuously monitored by the 90(degree)-angle 
laser by scattering. By fitting the light scattering data 
with Mie computations using appropriate refractive 


index and density estimates, it is possible to obtain 
these optical and thermodynamic properties over a 
wide concentration range from high dilution to high su- 
persaturation. Such a wide concentration range can 
only be achieved with a suspended solution droplet. 
Results are presented for aqueous ammonium sulfate 
solution droplets. 4 refs., 4 figs. 
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A new method is presented for calculating chemical 
potentials using integral equation theories. The 
method uses a multi-step charging process which 
allows attractive and repulsive contributions to the 
chemical potential to be determined separately. Inte- 
gral equation theories are used to provide needed cor- 
relation functions about the test particle. A novel appli- 
cation of particle scaling is used to determine the re- 
pulsive contribution to the chemical potential. A formal 
definition is given for the effective hard core diameter 
of a softly repulsive solute. A simple Kirkwood charg- 
ing process is used to determine the attractive contri- 
bution. The method provides accurate chemical poten- 
tials in mixtures of softly repulsive WCA particles when 
used with the HMSA/Rogers-Young integral equation. 
Calculated excess Gibbs energies agreed with WCA 
repulsive simulations to an average of (minus)0.67% 
for 2:1 diameter ratio mixtures. The method provides 
approximate results in Lennard-Jones mixtures when 
used with the HMSA integral equation. Results for su- 
percritical isotherms reproduce simulation data to an 
average of (minus)3.0%. for subcritical isotherms, 
vapor results are exact while liquid results are qualita- 
tively correct. The method used with the HMSA theory 
correctly predicts the effect of energy ratio on the 
Henry’s Law constant. The predicted effect of size 
ratio on the constant has an incorrect slope at subcriti- 
cal temperatures when the solvent density is near the 
value for a saturated liquid. The incorrect slope reflects 
an inconsistency in the HMSA theory. 
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The interaction of oxygenated fluorocarbons with 
Ru(001) is investigated by thermal desorption spec- 
troscopy in an effort to model how technologically im- 
portant lubricants interact with metal surfaces. The 
data are compared with those of analogous oxygenat- 
ed hydrocarbons. In the limit of low exposure, fluorinat- 
ed molecules bond between 8 and 18 kJ/mol more 
weakly to Ru(001) than analogous hydrocarbons in 
cases where the interaction arises from oxygen lone 
pair electron donation to the surface. Adsorbed oxy- 
genated fluorocarbons are more stable toward decom- 
position than the hydrogenated compounds. The sta- 
bility of the fluorocarbons is attributed to the weak ad- 
sorption bond, the strength of the C-F bond or the ad- 
sorption geometry. The adsorption bonds of oligomeric 
ethers do not increase in multiples of the monoether- 
surface bond. For a fluorinated diether, the adsorption 
bond is approximately equal to that of the monoether. 
For the hydrogenated ethers, the adsorption bond in- 
creases up to 35% on the addition of an ether linkage. 
This increase is attributed to adsorption primarily 
through only one oxygen-metal bond or through sever- 
al weaker-than-expected oxygen-metal bonds. Funda- 
mental research on the interaction of oxygenated fluo- 
rocarbons with metal surfaces, such as that described 
here, can potentially improve the related industrially 
important lubricants. 129 refs., 35 figs., 7 tabs. (ERA 
citation 15:035194) 
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The nature of the order-disorder transitions in a series 
of NaCl-type materials was investigated using high- 
temperature powder x-ray diffraction. The tanies 
theory of symmetry and phase transitions was applied 
to interpret the continuous thermal symmetry-breaking 
transitions, and all possible thermal symmetry-break- 
ing transition starting from the rock-salt type structure 
were determined. Known examples together with 
those which have been observed in this work are re- 
ported. The diffraction data were analyzed by modified 
Rietveld-type full profile refinement. 
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We have recently developed the laser-Raman tech- 
nique as a means of unambiguously measuring the 
partial pressures of all possible hydrogen isotopes in 
the gas phase. Using this technique we have investi- 
gated the hydrogen-deuterium exchange in a number 
of metals. This report presents detailed data for isotop- 
ic exchange in the palladium hydride system over the 
temperature range 26(degree)C to -100(degree)C at a 
pressure of 7 atm. First order kinetic rate constants 
and activation energies are summarized for the for- 
ward (hydride to deuteride) and reverse (deuteride to 
hydride) exchange processes. In addition, we have 
found that small amounts (100 ppm) of impurities in the 
exchange gases considerably slow the exchange ki- 
netics with the effect increasing down the series 
nn > CO(sub 2), H(sub 2)O, and CO. 9 refs., 4 
igs., 1 tab. 
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Two aspects of chemistry in alkali chloroaluminate 
melts are discussed. The first topic involves in situ 
spectroscopic studies of IrCi(CO)(sub 3) and Ir(sub 
4)(CO)(sub 12) during the catalytic hydrogenation of 
CO in an AICl(sub 3)-NaCl (63-37 moie %) melt. Infra- 
red, UV-visible, Raman, and (sup 1)H NMR data indi- 
cate that similar monomeric species are generated 
from both precursors during catalysis. Infrared investi- 
gation of the introduction of IrCl(CO)(sub 3) into molten 
AICl(sub 3)-NaCl under CO:H(sub 2) (1:3) and the re- 
action between IrCl(CO)(sub 3) and CO in the melt 
suggest the initial formation of an iridium-carbony! spe- 
cies followed by the generation of a hydridocarbonyl 
complex. The second topic involves infrared, Raman 
and UV-visible spectroelectrochemical studies of the 
reduction of chioranil in AlCl(sub 3)-NaCl melts. 11 
refs., 1 fig., 2 tabs. 


059,911 


DE90012306/GAR 
Oak Ridge National Lab., TN. 


PC A03/MF A01 


December 1,1990 43 





CHEMISTRY 
Physical & Theoretical Chemistry 


Forelgn ti report, April; 967-April 16, 1987. 
trip report, 'y 1 bs. 9 . 

G. F. Payne. 1987, 11p ORNL/FTR-2541 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The traveler attended the 2nd ICLA and presented 
some work on higher oxidation studies of lanthanides 
and actinides in acetonitrile. Papers of particular inter- 
est to ORNL included those on organometallics of 
both the lanthanides and actinides, recent develop- 
ments in the theory of f-element molecules and 
metals, and high temperature studies of “divalent” plu- 
tonium. The traveler also visited the Univesity of Lau- 
sanne and held discussions involving the purification 
and drying of numerous organic solvents, the chemis- 
try of electrolytes in organic media and also various 
spectroscopic techniques for use primarily in non- 
aqueous media. 
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The Journees des Actinides is devoted to promoting 
the presentation of recent actinide research in chemis- 
try and physics by scientists around the world. In con- 
trast to many other conferences, it stresses current re- 
search rather than work completed and ready for publi- 
cation, thus affording interaction among the attendees 
about current actinide research. The traveler present- 
ed two oral papers on actinide research carried out at 
the Transuranium Research Laboratory of the Oak 
Ridge National Laboratory’s Chemistry Division. The 
paper on high temperature chemistry was specifically 
cited by the conference’s summary panel for its contri- 
bution to actinide science. The traveler also visited the 
CEN research center at Fontenay-aux-Roses, France, 
and the Curie Institute in Paris, France. The CEN 
center is heavily committed to designing reprocessing 
flowsheets for reactor fuels and to conceive methods 
for removing actinides from waste materials. Research 
at the Curie Institute centers on solid state physical 
chemistry of the light actinides (Th, U, Np), although 
some solution chemistry is also carried out there. Mag- 
netic Moessbauer, and X-ray analyses are employed in 
these solid state studies. Even though the Institute is 
centered in downtown Paris, multimilligram to gram 
quantities of Np, Pu, and Am are handled in their re- 
search studies. 
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This report summarizes an eight (working) day visit to 
The Netherlands and FRG. The traveler visited two 
universities, two state supported laboratories and par- 
ticipated in the 2nd International Conference on the 
Structure of Solid Surfaces. The laboratories visited 
were selected because research conducted there 
overlaps substantially with research directions of the 
traveler. The traveler’s research concerns the use of 
low energy ion scattering spectroscopy to determine 
structure of clean and adsorbate covered metal sur- 
faces with particular emphasis on systems which are 
of interest because of their chemical or catalytic prop- 
erties. In the following, specific subjects of discussion 
and some of the traveler’s general impressions of the 
research and the institutions are supplied. 
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The traveler attended the XXVI International Confer- 
ence on Coordination Chemistry and presented some 
work entitled ‘An Investigation of the Perchlorate 
Complexation of Europium(Ill) in Benzonitrile and Di- 
methylsulphoxide Using an lon Exchange Technique.” 
Papers of particular interest concerned electrochemis- 
try in nonaqueous solvents (in particular, using elec- 
trodes of submicron dimensions that could be applica- 
ble to the later actinides); Raman spectroscopy as ap- 
plied to coordination chemistry, and solution chemistry 
in nonaqueous solvents with emphasis on identifying 
the species in solution. The traveler also attended the 
Xill_ International Conference on Organometallic 
Chemistry in Turin, Italy and presented work entitled 
“Synthesis and Characterization of Some Divalent and 
Trivalent Samarium Organometallic Complexes.” 
Papers of particular interest were given in a complete 
session on organometallic chemistry of the f-elements. 
Other papers useful to our work concerned d-transition 
metals where phosphine, arsine, and stibine ligands 
were used (in order to compare and contrast the be- 
havior with the work we have done on this type of 
ligand with europium) and phosphide and sulphur 
bridged type species applicable to both d-transition 
and f-transition metals. 
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The traveler attended the 9th International Congress 
on Thermal Analysis in Jerusalem, Israel and present- 
ed a paper on recent thermodynamic studies of trans- 
plutonium fluorides. Conferences in this series occur 
approximately quadrennially and constitute the most 
prestigous international forum for the discussion of the 
emergent scientific method of thermal analysis and re- 
lated topics. Of particular relevance and usefulnes to 
the heavy element program at ORNL were the many 
papers which dealt with the thermochemistry and 
phase relations in inorganic systems. Descriptions of 
new ideas, methods, instrumentation and data inter- 
pretation will be of particular use in our planning and 
— of future actinide thermochemical 
Studies. 
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The traveler attended the NATO Advanced Study Insti- 
tute on Spectroscopic and Diffraction Techniques in 
Interfacial Electrochemistry and gave an invited lec- 
ture, “Photoacoustic spectroscopy and the In Situ 
Characterization of the Electrochemical Interface.” 
During the two week period, the various spectroscopic 
and diffraction techniques relevant to the study of the 
electrochemical interface were surveyed by more than 
30 tutorial lectures of one and one-half hours. Pro- 
gresses in the application of standard surface tech- 
niques for the in situ exploration of electrode surfaces 
were emphasized. 


3-15, 1988. 
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Essentially all of the completed/in progress studies 
during the last reporting period have involved the NIST 
pulsed electron beam high pressure mass spectrome- 
ter. Three distinct areas of research are recognizable; 


(1) determinations of binding energies and entropies 
for associated and cluster ions, which is accomplished 
by measuring the temperature dependence of the 
equilibrium A(sup +) or A(sup (minus)) + B (leftright- 
arrow) A(sup +)(center dot)B or A(sup (minus))(center 
dot)B, (2) measurement of the temperature depend- 
ence of biomolecular rate constants and unimolecular 
rate constants for the thermal decomposition (pyroly- 
sis) of protonated organic molecules, and (3) evalua- 
tion of proton affinities and gas phase acidities via 
measurement of variable-temperature equilibria of the 
type AH(sup +) + B (leftrightarrow) BH(sup +) + A 
and A(sup (minus)) + BH (leftrightarrow) AH + B(sup 
(minus)). The various systems and classes of mole- 
cules chosen for study were those deemed most likely 
to provide fundamental new information on ion kinet- 
ics, ionic stabilities and ionic reaction mechanisms. 
The key results of some representative projects are 
summarized. 
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This presentation describes studies aimed at under- 
standing how the activity of a catalyst is related to the 
concentration and dispersion of active metals on the 
catalyst supports. Such information is critical to de- 
signing materials having optimum catalytic properties. 
We have developed synthetic techniques for control- 
ling both the concentration and dispersion of nickel on 
hydrous sodium titanate catalyst supports. The tech- 
niques require an understanding of the solution chem- 
istry of both the support material and dissolved metal 
species. Characterization of the material and catalytic 
properties of Ni-loaded hydrous titanates will be pre- 
sented. In addition, studies of the local molecular 
structure by Raman and solid-state (sup 17)O NMR 
spectroscopies will be described. 19 refs., 8 figs. 
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Short communication. 
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The general objectives of this research are (1) to in- 
vestigate the use of highly dispersed catalysts for the 
pretreatment of coal by mild hydrogenation, (2) to 
identify the active forms of the catalysts under reaction 
conditions and (3) to clarify the mechanisms of cataly- 
sis. The ultimate objective is to ascertain if mild catalyt- 
ic hydrogenation resulting in very limited or no coal so- 
lubilization is an advantageous pretreatment for the 
transformation of coal into transportable fuels. The ex- 
perimental program will focus upon the development 
of effective methods of impregnating coal will cata- 
lysts, evaluating the conditions under which the cata- 
lysts are most active and establishing the relative 





impact of improved gc ag on conversion and 
product distributions obtained from coal hydrogena- 
tion. Progress this quarter includes the following: Mi- 
croautoclave tests were repeated with ferrous sulfate 
in hydrogen using a weight of catalyst more in line with 
that which eventually will be used with coal (1.25 9). 
Microautoclave experiments have been completed for 
molybdenum hexacarbonyl (MHC) and iron pentacar- 
bonyl (IPC) at (275, 350 and 425(degree)C) under hy- 
drogen and nitrogen atmospheres. Coal/solvent swell- 
ing and catalyst solubility (SAM and ferrous sulfate) 
tests have been completed using H(sub 2)O, metha- 
nol, THF, rey and 10% tetrabutylammonium hy- 
droxide (TBAH). 9 refs., 6 figs., 4 tabs. 
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Ever since its original discovery, the magnetic field in- 
duced spin density wave (FISDW) transition observed 
in superconducting TMTSF salts has continued to be 
of considerable interest. This phenomenon has been 
studied most widely in the ambient pressure supercon- 
ductor (TMTSF)(sub 2)ClO(sub 4), where for moderate 
magnetic fields H > H(sub f) a cascade of transitions 
to semimetallic SDW phases was observed. Until very 
recently, it was generally accepted that the theoretical 
explanation for the FISDW lied in the gradual one di- 
mensionalization of the Fermi surface in the presence 
of the = field and the accompanying nesting 
instability. These theories do not account for the more 
recently discovered very high field transition (VFHT) 
for H > H(sub v). In contrast to the predictions of the 
above theories the SDW transition temperature T(sub 
SDW) actually decreases for H > 17T and then goes 
to zero at H = 25 (minus) 30T. At present, there exists 
only one theoretical attempt to explain the VFHT. 
Within this model the material is at the one dimension- 
al limit for very high fields, and the competition be- 
tween the equally strong Peierls and Cooper channels 
in this limit destroys the FISDW. The system is then an 
ordinary metal for H > H(sub v). We believe that the 
very high field phase is not an ordinary metal. It is char- 
acterized by a i pe resistivity, activated conductivity 
and vanishing Hall signal. All of these suggest that the 
system is a semimetal, and perhaps even a narrow gap 
semiconductor. In addition the system is diamagnetic 
in this region, which also suggests that its nature is 
different from simple metallic. In the present paper we 
present preliminary work on a slightly different theoret- 
ical model. We believe that the model presented here 
describes charge transfer solids in general, and 
FISDW behavior in particular, better. 
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We conjecture that adaptive systems are character- 
ized by a self- referential loop in which combinatorial 
objects encode functions that act back on these ob- 
jects. A model for this loop is presented. It uses a 
simple and powerful recursive language to map char- 
acter strings into algorithms that symbolically manipu- 
late strings. The interaction between algorithms, i.e. 
functions, can be defined in a natural way within the 
language. The behavior of a fixed size ensemble of 
functions acting on each other is studied under various 
conditions. The “function gas,” or “Turing gas,” 
evolves cooperative interaction patterns of consider- 
able intricacy. Such patterns are observed to adapt 
under the influence of perturbations consisting in the 
addition of new random functions to the system. Com- 
pletely different organizational architectures emerge 
depending on the availability of self-replicators. 
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This report provides a concise summary of the work 
conducted as part of the original proposal. In that doc- 
ument two major research areas were identified. The 
first objective, essentially fully achieved, involved the 
acquisition of sufficient vibrational spectroscopic data 
to permit us to derive meaningful descriptions of the 
normal modes of vibration for both the ground and 
(sup 3)MLCT excited states of Ru(bpy)(sub 3)(sup 
2+). As explained in the original proposal, and as is 
summarized later in this report, such information can 
be used to obtain reasonably accurate quantitative 
structural data for the anion radical fragment of the 
(sup 3)MLCT state. In addition, these accurate mode 
descriptions may be useful in obtaining further insight 
into the detailed mechanism of non-radiative decay. 
The second major area involves the acquisition and 
utilization of ground and (sup 3)MLCT state vibrational 
spectra of various polypyridine and related complexes 
to elucidate electronic structures of the lowest lying 
excited states. Thus, this area is obviously “open- 
ended.” The final section of this report summarizes our 
es of zeolite- entrapped polypyridine com- 
plexes. 
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Evidence is reviewed for the role played in the uptake 
and release of hydrogen in Pd by weakly bound sites, 
especially when the normal strong chemisorption sites 
are saturated. These weak sites seem to be much 
more effective in release than in uptake. It is not clear 
in all cases whether the sites are distinct subsurface or 
alternate ones on the surface, or whether there is a 
strong reduction of binding at high coverage which 
weakens the normal sites. 26 refs., 2 figs. 
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The dynamics of the I(sub 2) — (original part- 


ner) recombination reaction in liquid Xe are examined 
as a function of solvent density and temperature 
through picosecond transient absorption spectrosco- 
py. Specifically, the vibrational relaxation of I(sub 2) on 
its ground state potential surface and the nonradiative 
curve crossing of molecules originally recombining on 
the A(prime) state to the ground state are studied. The 
experiments are performed at 280 K over a range of 
Xe densities which span the entire liquid phase portion 
of the Xe phase diagram. The temperature depend- 
ence of the dynamics is determined between 253 and 
323 K at constant Xe density. Solvent density effects 
on the ground state absorption coefficients are calcu- 
lated. 80 refs., 27 figs., 9 tabs. 
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Nonlinear optical studies of molecular adsorbates. 
Y. R. Shen. Mar 90, 6p LBL-28526, CONF-9001 103- 


1 

Contract AC03-76SF00098 

US/USSR bilateral symposium on the physics of opti- 
cal phenomena (4th), Irvine, CA (USA), 23-27 Jan 
— ee by Department of Energy, Washing- 
‘on, DC. 

Portions of this document are illegible in microfiche 
products. 


In recent years, the possibility of employing laser inter- 
action with surfaces as a surface diagnostic tool has 
attracted a great OtSHG pa Optical second har- 
monic eration sum-frequency genera- 
tion (SEG) have been proven to be most effective and 
versatile for surface and interfacial studies. By symme- 
try, these processes are forbidden in media with cen- 
trosymmetry, and can therefore be highly surface-spe- 
cific. They have the advantages of being capable of 
high spatial temporal and spectral resolutions, suitable 
for in-situ, remote sensing of samples in hostile envi- 
ronment and applicable to all interfaces accessible to 
light. Indeed, they have been applied with great suc- 
cess to a large variety of surface and interfacial prob- 
lems: probing adsorption and desorption of moiecules 
from surfaces, measuring average molecular orienta- 
tion of adsorbates, monitoring surface symmetry and 
surface phase transitions, conducting surface micros- 
copy and spectroscopy, and many others. Here, we 
shall describe a few experiments recently carried out in 
our laboratory using these techniques. 
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Short communication. 
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Analyses of data on the solubilities of NiO in molten 
alkali carbonates M(sub 2)CO(sub 3), provides values 
of thermodynamic parameters of the solution constitu- 
ents NiCO(sub 3), NiO, and M(sub 2)NiO(sub 2) in an 
alkali carbonate solution. These data and data on the 
free energies of mixing of alkali carbonate mixtures 
permit one to calculate solubilities of NiO in the mix- 
tures using molten salt solution theories. This proce- 
dure avoids the inconsitencies inherent in correlating 
oxide solubilities with intuitive acid-base concepts and 
is general enough to be used with other solvents (e.g., 
alkali sulfates and halides) and solutes (other oxides). 
26 refs., 2 figs., 2 tabs. 
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Fracture-EXAFS is a technique, proposed here for the 
first time, which combines an appropriate mechanical 
test with EXAFS analysis to investigate the atomic 
processes involved in the fracture process. Fracture- 
EXAFS builds upon the fracture-Auger electron spec- 
troscopy technique, which was used to study the ele- 
mental composition of fracture surfaces, and has yield- 
ed significant insight into phenomena such as grain 
bou embrittlement and composite interface frac- 
ture. Extended X-ray Absorption Fine Structure 
(EXAFS) — yields structural, as well as chemical 
information. identity, coordination number, posi- 
tion and degree of disorder of atoms in the vicinity of 
interfaces and surfaces can be determined. Thus, 
EXAFS comparison of the imminent (latent) fracture 
surface to the fracture surface can yield structural, as 
well as chemical information about the fracture proc- 
ess. In this preliminary report, emphasis will be given to 
the application of Fracture-EXAFS to the study of inter- 
faces in thin films. Discussion will also include the use 
of Fracture-EXAFS to study grain boundaries in poly- 
crystalline materials. 14 refs., 4 figs. 
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New experimental investigations of surface vibrational 
properties of materials with high-resolution electron 
energy loss spectroscopy (EELS) are reported. This 
document summarizes recent progress on surface 
phonon dispersion measurements on copper (100), 
copper (111), aluminum (100) surfaces and ultrathin 
epitaxial films of nickel and cobalt on copper (100). 
Measurements on copper and aluminum surfaces 
show modest changes in surface force constants com- 
pared with bulk values and are consistent with first 
principles lattice dynamics calculations. Measure- 
ments on the ultrathin magnetic film systems have re- 
— gg modes associated with vibrations localized 
in im. 
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Zero field magnetic resonance is well suited for the de- 
termination of molecular structure and the study of 
motion in disordered materials. Experiments per- 
formed in zero applied magnetic field avoid the aniso- 
tropic broadening in high field nuclear magnetic reso- 
nance (NMR) experiments. As a result, molecular 
structure and subtle effects of motion are more readily 
observed. 


059,932 
DES$0013815/GAR 


PC A03/MF A01 
Oak Ridge National Lab., TN. 

of avoided crossings in the spectrum 
of irreguiar quantum systems. 
X. Yang, J. Burgdoerfer, and E. Eschenazi. 1990, 
11p CONF-9006216-2 
Contract 76ER01112act ACO5-840R21400 
Miniworkshop on quantum chaos, Treiste (Italy), 4 Jun 
- 6 Jul 1990. Sponsored by Department of Energy, 
Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The deformation of the energy level spectra of quan- 
tum systems as a function of a control parameter gov- 
erning the strength of a non- integrable perturbation 
can be determined by standard molecular dynamics 
techniques. This method is used to analyze the distri- 
bution and morphology of avoided crossings for a 
system of coupled Morse oscillators. 25 refs., 4 figs. 
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During the past three years, our studies of metal oxide 
catalysts have been directed in several important 
areas. One of our major directions has been the devel- 
opment of microcalorimetry as a tool for the measure- 
ment and formulation of a thermodynamic scale of sur- 
face acidity. Studies in this area nave involved a series 
of silica-supported metal oxides as well as several ze- 
olite catalysts used in catalytic cracking. A second di- 
rection of research has been the preparation and study 
of thin-film oxide materials as models of vanadia/tita- 
nia catalysts for the selective reduction of nitric oxide. 
These materials are well-suited for ultra-high vacuum 
investigations (e.g., XPS, AES, TPD) and they thereby 
provide valuable information about the kinetics and 
surface bonding energetics of the elementary steps 
comprising the reaction mechanism. Our studies 
funded by the Department of yes A have also in- 
volved microkinetic simulations of the oxidations of 
methane, methanol, formaldehyde and carbon monox- 
ide over silica-supported molybdena and vanadia. The 
objective of this work was to determine whether a 
physically realistic reaction network of surface reaction 
steps could be constructed that would describe quanti- 
tatively the oxidation kinetics and selectivities of the 
above four reactants over a wide range of reaction 
conditions. The final direction that we have followed 
utilized solid state NMR techniques to characterize the 
coordination state of aluminum cations on silica-alumi- 
na catalysts and silica/alumina/molybdena materials. 
These studies give insight into the factors controlling 
the dispersion of alumina on silica and the mobility of 
molybdena on silica/alumina under oxidizing condi- 
tions at elevated temperatures. The following sections 
will describe in greater detail our results in each of the 
above four research efforts. 
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Because of their high internal surface areas and mo- 
lecular-size cavity dimensions, zeolites are used widely 
as Catalysts, shape- selective supports, or adsorbents 
in a variety of important chemical processes. For 
metal-catalyzed reactions, active metal species must 
be dispersed to sites within the zeolite pores that are 
accessible to diffusing reactant molecules. The distri- 
bution of the metal, together with transport and ad- 
sorption of reactant molecules in zeolite powders, are 
crucial to ultimate catalyst performance. The nature of 
the metal or adsorbed guest distribution is known, 
however, to be dramatically dependent upon prepara- 
tory conditions. Our objective is to understand, at the 
molecular level, how preparatory treatments influence 
the distribution of guest species in zeolites, in order 
that macroscopic adsorption and reaction properties 
of these materials may be better understood. The sen- 
sitivity of xenon to its adsorption environment makes 
(sup 129)Xe NMR spectroscopy an important diagnos- 
tic probe of metal clustering and adsorbate distribution 
processes in zeolites. The utility of (sup 129)Xe NMR 
depends on the mobility of the xenon atoms within the 
zeolite-guest system, together with the length scale of 
the sample heterogeneity being studied. In large pore 
zeolites containing dispersed guest species, such as 
Pt--NaY, (sup 129)Xe NMR is insensitive to fine struc- 
tural details at room temperature. 
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During the report period a variety of new lipophilic ioni- 
zable crown ethers with pendent proton-ionizable 
groups has been synthesized. In addition a series of 
proton-ionizable crown ethers without lipophilic groups 
was prepared to study how structural variations within 
the ligand influence metal ion complexation in homo- 
geneous media as assessed by NMR spectroscopy or 
titration calorimetry. A third class of new metal ion- 
complexing agents is a series of lipophilic acyclic po- 
lyether dicarboxylic acids. Competitive solvent extrac- 
tions of alkali metal and alkaline earth cations and of 
the mixed species have been conducted to reveal the 
influence of ring size, nature and attachment site of the 
lipophilic group, sidearm length, and proton-ionizable 

rou identity and location upon the selectivity and ef- 
iciency of metal ion complexation. In addition to such 
studies of structural variation within the lipophilic 
proton-ionizable crown ether, the effect of changing 
the organic solvent and variation of the stripping condi- 
tions have been assessed. The ability of proton- ioni- 
zable crown ethers to function as selective metal ion 
carriers in liquid membrane transport processes has 
been examined in both bulk liquid membrane and poly- 
mer-supported liquid membrane transport systems. 
New acyclic and cyclic polyether carboxylic acid resins 
have been prepared by condensation polymerization 
and characterized. 
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During the past three years we have been working on 
four problems in the general area of gas phase kinetics 
and energy transfer of small molecules. These are: (1) 
measurements of the fine structure populations of 
ground state oxygen atoms produced in photodisso- 
ciation reactions; (2) arate the Rydberg B ((sup 
1)(Sigma)(sup (plus))) state of CO; (3) vibrational relax- 
ation of highly excited molecules; and (4) kinetics of 
hydrogen molecules. The first two topics, which in- 
volve transitions between different electronic states of 
the parent molecule, are a departure from our previous 
research interests. In the accompanying renewal pro- 
posal we discuss plans to pursue these new topics vig- 
orously during the coming year. The third topic is a 
continuation of our long interest in the energy depend- 
ence of the rates laws governing vibrational-to-transla- 
tional —_ transfer of molecules having large initial 
amounts of vibrational excitation. The final topic is a 
continuation of our studies of the reaction of O((sup 
3)P) + H(sub 2). In this work we measured the rate 
constant for the reaction O((sup 3)P) with deuterium 
and also analyzed spectroscopically different sources 
of vibrationally excited hydrogen for possible future 
work. We discuss each of these four studies in the fol- 
lowing sections. 
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A supersonic jet of N(sub 2)O(sub 4) has been photo- 
lyzed at three wavelengths: 193, 248 and 351 nm. The 
resultant fluorescence of NO(sub 2) was dispersed, 
and from this the energy distribution of fluorescent 
NO(sub 2) has been determined by the Photolysis In- 
duced Fluorescence (PIF) scheme. The spread of the 
energy distribution increased with decreasing photoly- 
sis wavelength. The photolysis of NO(sub 2)CI at 248 
nm resulting in NO(sub 2) fluorescence was analyzed 
by the PIF (Photolysis Induced Fluorescence) decon- 
volution scheme and these results were compared to 
and Time-of-Flight/Mass Spectrometry (TOF/MS) 
performed previously in Y.T. Lee’s lab by Oh and Co- 
workers. The results from the pulsed beam PIF agreed 
with the TOF/MS results leading to 5 product channels 
in NO(sub 2)CI photolysis. The undispersed fluores- 
cence of NO(sub 2) is observed following the excita- 
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tion of NO(sub 2)CI, N(sub 2)O(sub 4), and NO(sub 2). 
The Photolysis Induced Fluorescence Excitation 
(PIFEX) spectrum of NO(sub 2)CI shows a decrease in 
the fluorescence quantum yield, (phi)(sub f), when 
scanning to shorter wavelength. This decrease in 
(phi)(sub f) is attributed to the onset of the NO + O + 
Cl channel. The NO(sub 2) LIF spectra yield informa- 
tion on 3 paralle! bands observed near 400 nm as well 
as a confirmation on D(sub 0), which is found here to 
hia (plus minus) 0.03 (angstrom) (air-calibrat- 
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The progress on the research program of this grant 
has continued on the same lines as before but new 
directions have been added as a result of serendipi- 
tous observations of surprising new phenomena. In the 
studies of MgO surfaces it was found that under par- 
ticular circumstances a crystal could cleave on the 
(111) plane, forming a surface which, in principle, 
could be highly unstable but appears to be stabilized 
by a surface reconsiruction. Also observations of MgO 
surfaces with high-angle annular-dark-field (HAADF) 
STEM imaging produced a new sort of surface con- 
trast, explainable in terms of a new aspect of the chan- 
neling phenomenon. This report briefly discusses work 
on Magnesium Oxide surfaces, but also oxide surface 
structures, surface channeling and the study of inter- 
faces and high-angle annular-dark-field STEM Imag- 
ing. 
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This report reviews the preparation and properties of 
uranyl fluoride. Data are given on the crystal structure, 
solubility in water, specific gravity, density, specific 
heat, enthalpy, entropy, acidity, corrosion properties, 
and refractive indices. Empirical formulas are given to 
calculate specific gravity, density of aqueous solutions, 
— and refractive indices. 13 refs., 3 figs., 
abs. 
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Molecular dynamics simulations have been performed 
on molten Li(sub 2)CO(sub 3), Na(sub 2)CO(sub 3), 
and K(sub 2)CO(sub 3) in the N,V,T ensemble at 1200 
K. The pair potentials contained only Coulomb interac- 
tion and Born-type repulsion with a parametrization 
based upon ab initio interaction energies from which 
electronic polarization effects had been subtracted. It 
is shown that even at this level a significant change in 
structure of the melt is observed going from Li(sub 
2)CO(sub 3) to K(sub 2)CO(sub 3). The self diffusion 
constants of the ions are fairly well reproduced by the 
calculations. It is found that rotation of the CO(sub 
3)(sup 2(minus)) ions is substantially easier in K(sub 
2)CO(sub 3) than in Li(sub 2)CO(sub 3). 6 figs., 28 
refs., 4 tabs. 
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Energy filtering electron microscopy techniques are 
used to determine the nature of the final products of 
the tribochemical reactions involving zinc dithiophos- 
phate. The crystalline phase dispersed in the interfa- 
cial film is given particular attention. Quantification of 
this phase is carried out. Based on the resuits of the 
microscopic analysis of the crystalline phase, a tribo- 
chemical reaction model for the reaction of zinc dithio- 
— with iron-containing materials is proposed. 

e wear reducing role that zinc dithiophosphate plays 
as an additive to lubricants is discussed. 
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A Molecular Dynamics (MD) simulation of TIP4P water 
at various temperatures is reported. The autocorrela- 
tion functions of linear and angular velocities and of 
the first and second rank rotation matrices are studied 
and compared with previous data obtained using dif- 
ferent potential models. The comparison with the re- 
sults of MD simulations of heavy water and hydrogen 
sulfide is also shown. 
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A catalyst is disclosed for the combination of CO and 
O02 to form CO2, which includes a platinum group 
metal (e.g., platinum); a reducable metal oxide having 
multiple valence states (e.g., SnO2); and a compound 
which can bind water to its structure (e.g., silica gel). 
This catalyst is ideally suited for application to high- 
powered pulsed, CO2 lasers operating in a sealed or 
closed-cycle condition. 
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Langmuir-Blodgett method is known as a technique to 
fabricate ultrathin organic films by forming a monomo- 
lecular-layer film at air-water interface and subse- 
quently transferring it onto a solid substrate. Thus 
formed Langmuir-Blodgett (LB) films may exhibit new 
functions resulting from new aggregation structures of 
constituent molecules, which may be useful for future 
applications in electronics and other fields. It is empha- 
sized that the successful development of LB films of 
new functions is closely dependent on the introduction 
 f appropriate constituent molecules as well as the 
characterization and analysis of film properties in the 
microscopic level. The case of merocyanine-dye LB 
films is discussed as a typical example. Major subjects 
in the present-day LB film research and their perspec- 
tive are also summarized briefly. 
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Contents: 

Conversion of functional groups of aromatic 
compounds by electroorganic synthesis; 

Convenient synthesis of anticancer cis- 
diammineplatinum pyrimidine green analogues 
by one-pot reaction and their evaluation of 
antitumor activities in vitro; 

Electronic excited states of benz(cd)indazole; 

Preparation and characterization of muir- 
Blodgett films of polyvinylamine modified by 
perfluoroacylation. 
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The report mainly deals with the measurement meth- 
ods for the stability constants of various ited 
alkaline fused salt complexes, such as LiCi-KCI, LiCI- 
NaCl, NaCl-CsCl, LiF-NaF, KI-Csl, etc. Discussions on 
the effect of anions and cations in the solvent and the 
characteristics of complex formation in fused salts are 
also given. 
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The objectives of this research project are to investi- 
gate the nature of the surface oxygen centers capable 
of selective conversion of methane into hydrocarbon 
fuels bwin catalytic partial oxidation and to deter- 
mine the role of homogeneous reactions in the catalyt- 
ic coupling process. Major accomplishments of the 
current research include continuing development of a 
kinetic model that describes the contributions of ho- 
mogeneous reactions to the conversion and selectivity 
of catalytic methane co-oxidation processes; develop- 
ment of nonvolatile catalysts, SRZrO3 and SrTiO3, 
with maintainable high selectivity and activity for cata- 
lytic dimerization of methane; measurement of rates 
and product selectivity for the partial oxidation of meth- 
ane dimerization product ethane and possible product 
methanol by Na/CaO and SrZrO3 catalysts; and iden- 
tification of important gas phase reactions that may ul- 
timately limit higher hydrocarbon yield with high 
oxygen partial pressure. The understanding of the 
catalytic methane conversion chemistry gained from 
the current results provides a set of conclusions and 
hypotheses for choosing new approaches for highly 
selective co-oxidative catalytic dimerization of meth- 
ane. Three new tasks designed to overcome the limita- 
tions of current direct methane conversion processes 
are proposed for the following year. 


059,948 

TIB/B90-81433/GAR PC E07 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
ny, F.R.). Lab. fuer Aerosolphysik und Filtertechnik 1. 
Distribution functions and moments in the theory 
of coagulation. 

J. Pich. Apr 90, 18p Rept no. KFK-4679 


Different distribution functions and their moments used 
in the theory of coagulation are summarized and ana- 
lysed. Relations between the moments of these distri- 
bution functions are derived and the physical meaning 
of individual moments is briefly discussed. The time 
evolution of the moment of order zero (total number 
concentration) during the coagulation process is ana- 
lysed for the general kernel of the Smoluchowski 
equation. On this basis the time evolution of certain 
physically important quantities related to this moment 
such as mean particle size, surface and volume as well 
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as surface concentration is described. Equations for 
the half time of coagulation for the general collision 
frequency factor are derived. (orig.). (Copyright (c) 
1990 by FIZ. Citation no. 90:081 4335 


Polymer Chemistry 


059,949 

AD-A224 659/3/GAR PC A03/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Kinetic Study of the Polymerization of Alkyl Vinyl 
Ethers by HI/I2 Catalyst. 

C. G. Cho, and J. E. McGrath. 1988, 25p ARO- 
21527.11-CH 

Contract DAAG29-84-K-0091 

Pub. in Jnl. of Macromolecular Science - Chemistry, 
A25(5-7), p499-517 1988. 


The polymerization of alkyl vinyl ethers initiated by hy- 
drogen iodide and iodine catalyst has been studied in 
detail. The polymerization showed living behavior in 
nonpolar solvents at low (-15 C) temperatures as re- 
ported earlier by others. The observed rate of polymer- 
ization under the reaction conditions was linearly de- 
pendent on the initial concentration of hydrogen iodide 
and iodine, respectively. However, the monomer con- 
centration did not influence the rate of polymerization 
(apparent zero order). From the observed rate equa- 
tion, two possible reaction schemes were proposed 
and attempts were made to distinguish them by using 
UV/visible spectroscopy and C-NMR spectroscopy. In 
both schemes a reversible interaction between mono- 
mer and an iodine molecule was postulated as a nec- 
essary elemental reaction to fit the observed expres- 
sion for rate of polymerization. From the spectroscopic 
analysis results, the interaction between the iodide 
compound (chain end) and the iodine molecules 
seems to be very weak compared to the interaction 
between monomer and the iodine molecule. (JES) 


059,950 

AD-A224 770/8/GAR PC A02/MF A01 
State Univ. of New York at Stony Brook. Dept. of 
Chemistry. 

Solution Behaviour of a Random Copolymer of 
Poly(isobuty! Methacrylate-t-Butylaminoethyl 
Methacrylate). 2. Viscosity and Light Scattering In- 
tensity Studies. 

B. Chu, J. Wang, and W. J. Shuely. May 90, 10p 
ARO-24559.12-CH 

Contract DAALO3-87-K-0136 

Pub. in International Jnl. for the Science and Technolo- 
gy of Polymers, v31 p805-812 May 90. 


Random copolymers of (isobutyl methacrylate and t- 
butylaminoethyl methacrylate (poly(iBMA-tBAEMA)) 
have been used successfully as polymer additives for 
lubricants and coating materials in order to influence 
the fluid viscosity in polar and aprotic solvents under 
different conditions. However, poly(iBMA-tBAEMA) 
has been very difficult to characterize because of its 
aggregation behaviour due to intramolecular/intermo- 
lecular interactions, which are responsible for its utility 
as a polymer additive in the first place. The solution 
behaviour of poly(iBMA-tBAEMA) has recently been 
investigated by means of laser light scattering (LLS). 
The key to such a successful LLS study is the coinci- 
dental isorefractive nature of homopolymers of 
poly(iBMA) and poly(tBAEMA) and of the random co- 
polymer poly(iBMA-tBAEMA). Reprints. (JES) 


059,951 

AD-A224 779/9/GAR PC A01/MF A01i 
Rochester Univ., NY. Inst. of Optics. 

Helical Sense in Thermotropic Liquid Crystal Co- 
polymers in Relation to the Structure of a Pendant 
Chiral Moiety. 

M. L. Tsai, and S. H. Chen. 1990, 5p ARO- 
24626.109-PH-UIR 

Contracts DAALO3-86-K-0173, NSF-CBT87-14924 
Pub. in Macromolecules, v23 n7 p1908-1911 1990. 


Chiral nematic copolymers based on optically active 
cholesterol, dihydrocholesterol, and (R)-(-++)-and (S)-(- 
)-1-phenylethylamine were synthesized and character- 
ized for the investigations of thermotropic and optical 
properties. With cholesterol and dihydrocholesterol 
possessing largely the same absolute configurations 
and molecular sizes but opposite signs in specific opti- 
cal rotation, they both give left-handed helical struc- 
tures. However, cholesterol shows a helical twisting 
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power 80% higher than dihydrocholesterol in other- 
wise identical macromolecular structural settings. Al- 
though helical sense does not appear to correlate with 
the sign of the precursor chiral compound as suggest- 
ed by the observations of cholesteryl and dihydrocho- 
lesterol copolymers, the inversion of chirality in the 
pendant group, (R)-(+)- vs (S)-(-)-1-phenylethylamine, 
does lead to the opposite handedness in the resultant 
helical structure. Keywords: Chirality; Chiral nematic 
copolymers; Thermotropic properties; Optical proper- 
ties; Helical structures. (JES) 


059,952 


AD-A225 020/7/GAR PC A03/MF A01 
Rutgers - The State Univ., New Brunswick, NJ. Dept. of 
Ceramics. 

Mechanical Strength of Silica Xerogels. 

Technical rept. 

B. Abramoff, and L. C. Klein. 20 Jun 90, 16p Rept 
no. TR-4 

Contract N00014-87-K-0529 


Mechanical strengths have been measured for silica 
xerogels using 4- point bending. The silica xerogels 
studied are microporous with open porosity of 53 vol 
%. Strengths were measured on fresh samples, sam- 
ples which had been outgassed at 250 C, sample 
which were exposed to ambient conditions for 2 days, 
and sample stored in ethanol. Fresh samples stored in 
ethanol. Fresh samples had strengths about 20 MPa 
which increased to 32 MPa with outgassing but re- 
turned to 20 MPa after exposure. The loss of strength 
could be arrested but not reversed by storing the sam- 
ples in ethanol. Polymers. (JES) 


059,953 


AD-A225 057/9/GAR PC A05/MF A01 
Washington Univ., Seattle. Dept. of Materials Science 
and Engineering. 

New Catalytic Routes to Polysilazane Precursors 
to Silicon Nitride and Related Systems. 

Final rept. Jan 88-Mar 90. 

R. M. Laine. 29 Jul 90, 98p 

Contract N00014-88-K-0305 


The project objectives are to develop new, low temper- 
ature, transition metal catalyzed routes to polysila- 
zanes and related preceramic polymers with controlled 
rheological properties. Synthetic routes to silicon car- 
bide precursor polymers are also being developed. In 
addition, we are delineating the effects of precursor 
Structure on ceramic product composition (silicon ni- 
tride vs silicon carbide vs carbon) as a function of py- 
rolysis conditions. The utility of using polysilazane ce- 
ramic precursors for forming silicon nitride and silicon- 
ey nitride fibers and coatings is being explored. 


059,954 


AD-A225 095/9/GAR PC A03/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Recent Advances in Organosiloxane Copolymers. 
M. Zeldin, K. J. Wynne, and H. R. Allcock. 10 Apr 87, 
21p ARO-21527.12-CH 

Contract DAAG29-84-K-0091 

Pub. in American Chemical Society Symosium, n360 
p180-198, Apr 87. 


Organosiloxane copolymers have been of great inter- 
est over the past several years due to the somewhat 
unique characteristics imparted by the siloxane blocks. 
The excellent UV and oxidative resistance of these 
structures together with their outstanding thermal sta- 
bility and wide temperature use range make them can- 
didates as modifiers for a multitude of applications. Or- 
ganosiloxane materials have now been prepared 
which demonstrate a variety of interesting properties 
such as atomic oxygen resistance, biocompatibility, 
high gas permeabilities, and hydrophobic surfaces. In 
this paper, the synthesis and properties of functional 
polysiloxane oligomers which are the precursors for 
the copolymers are discussed. Additionally, a summa- 
ry and review of the preparation and characteristics of 
the organosiloxane copolymers is given. Reprints. (jes) 


059,955 


AD-A225 203/9/GAR PC A03/MF A01 
Army Materials Technology Lab., Watertown, MA. 


Mechanical and Linear Viscoelastic Properties of 
High Density Polyethylene Obtained from Tensile 
and Dead-Load Creep Tests. 

Final rept. 

A. A. Warnas, and M. S. Pepi. Jun 90, 40p Rept no. 
MTL-TR-90-34 


Three grades of high density polyethylene (HDPE) are 
tested for tensile, creep and creep recovery, and creep 
properties determination. As a result of tensile tests, 
the materials were found to strain uniformly under con- 
stant strain rate to about 3% at 20 deg C which is well 
below the 12% yield point (YP). With creep tests, an 
attempt was made to explain and predict the effects of 
low loads and temperature on linear viscoelasticity 
(LVE) in these materials. When a creep curve plateaus 
(zero creep strain after a transient primary creep 
Strain), strain recovery from the plateau is 100%. This 
combination of creep plateau and full recovery as an- 
other manifestation and definition of linear viscoelasti- 
city is presented. The effort presented was only partial- 
ly successful for HDPE as the creep apparatus has an 
error zone producing uncertain data precisely in the 
region where HDPE linear viscoelasticity is expected. 
However, from past research on the same creep appa- 
ratus, it was found that amorphous polycarbonate (PC) 
produces plateaus outside and above this error zone, 
from which full recovery occurs at strains up to 1% and 
stresses up to approximately 3300 psi (22.75 MPa). 
Keywords: Polyethylene, Mechanical properties, 
Linear viscoelasticity. (JES) 


059,956 

DE90012358/GAR 

Oak Ridge National Lab., TN. 
Theoretical techniques for dynamics studies of 
= Foreign trip report, July 30-August 22, 


PC A01/MF A01 


D. W. Noid. 28 Aug 88, 4p ORNL/FTR-3008 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The traveler attended a Workshop on new computer 
methods to implement various theoretical techniques 
to study the dynamics of polymers and their conforma- 
tions. Most of the discussion of most interest to ORNL 
concerned the use of transputers to perform the large 
number of calculations needed to generate classical 
trajectories of polymers and to compute structure of 
polymers using molecular mechanics. Much of the de- 
velopment work on transputers was carried out at 
Oxford, and during the Workshop various projects 
were developed on the 40-node transputer at Oxford. 


059,957 


DE90012902/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
One-dimensional (sigma)-conjugated _polysily- 
lenes, science and ‘ aaae 
J. M. Zeigler. 1990, 30p SAND-90-1620C, CONF- 
9005231-1 

Contract AC04-76DP00789 

Symposium on electroresponsive polymeric materials, 
Midland, MI (USA), 10 May 1990. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


This paper will focus on the electronic and photochem- 
ical properties of polysilylenes, with particular empha- 
sis on the many resemblances in the electronic proper- 
ties of polysilylenes to those of the familiar (pi)-conju- 
gated polymers. In this context, the term “(sigma)-con- 
jugation”’ will appear in this paper, as it is almost uni- 
versally prevalent in the field. However, the use of this 
term should only be interpreted to suggest a corre- 
spondence in the electronic properties with those of 
(pi)-conjugated materials. No direct correspondence in 
electronic interactions at the atomic level is implied. In 
fact, the theoretical underpinnings of the mechanism 
of electron delocalization in (sigma)-bonded systems 
remain incomplete, at best. The systematic name “po- 
lysilylene” will be used in place of the equivalent and 
widely used term “‘polysilane.” In this context, these 
terms are intended to refer to polydiorganosilylenes, 
i.e. silicon backbones having substituents other than 
hydrogen. Moreover, since, with the exception of the 
commercial use of the intractable polydimethylsilylene 
as a precursor to (beta)-Sic fibers, the overwhelming 
majority of the interest in the field is in soluble polysily- 
lenes, the discussion here will be of that greatly pre- 





dominant group of the materials which are fully tracta- 
ble and processible. 75 refs., 4 figs., 2 tabs. 


059,958 

PAT-APPL-7-574 014/GAR 
Forest Service, Washington, DC. 
Novel Phenol Derivative and Process for the Pro- 
duction of the Same. 

Patent Application. 

B. Tomita, and C. Hse. Filed 29 Aug 90, 31p PB90- 
237306 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


PC NO3/MF A01 


The present invention relates to a novel phenol deriva- 
tive composition which is a thermosetting resin and to 
a process for the production of the same. In particular, 
it relates to a phenol derivative composition with excel- 
lent durability, heat resistance, hydrolysis resistance 
and setting properties, which is a condensation poly- 
mer of a phenol and an amino compound and which is 
less or freed of condensation between amino com- 
pounds, and to a process for effectively producing the 
same. A novel phenol derivative composition accord- 
ing to the present invention is industrially useful as a 
molding material, a laminate board, an adhesive, etc. 


059,959 

PATENT-4 885 116,PAT-APPL-7-988 4¥dilable NTIS 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Substituted 1,1,1-Triaryl-2, ee 
and Processes for Their Synthesi 

Patent. 

W. B. Alston, and R. F. Gratz. Filed 23 Feb 88, 
— 5 Dec 89, 12p N90-23497/2, PAT-APPL-7- 
1 1 

Division of US-Patent-AppI-SN-924474, Filed 29 Oct. 
1986. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


Synthetic procedures are disclosed for tetraalkyls, te- 
traacids, and dianhydrides substituted 1,1,1-triaryl 
2,2,2-trifluoroethanes which comprises: (1) 1,1-bis 
(dialkylaryl) 1-aryl 2,2,2-trifluoroethane, (2) 1,1-bis (di- 
carboxyaryl) 1-aryl 2,2,2-trifluoroethane, or (3) cyclic 
dianhydride or diamine of 1,1-bis (dialkylaryl) 1-aryl 
2,2,2-trifluoroethanes. The synthesis of (1) is accom- 
plished by the condensation reaction of ce ae 
omethyl ketone with a dialkylaryl compou! 

thesis of (2) is see sem mayer by the ie ¢ of Ui) (1). 
The synthesis dianhydride of (3) is accomplished by 
the conversion of (2) to its corresponding cyclic dian- 
hydride. The synthesis of the diamine is accomplished 
by the similar reaction of an aryltrifluoromethyl ketone 
with aniline or aklyl substituted or disubstituted ani- 
lines. Also, other derivatives of the above are formed 
by nucleophilic displacement reactions. 


059,960 

PATENT-4 886 896 Not available NTIS 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Some 1-(Diorganooxyphosphony!)Methyl-2,4- and 
-2,6-Dinitro-Benzenes. 

Patent. 

J. A. Mikroyannidis, and D. A. Kourtides. Filed 28 
May 87, patented 12 Dec 89, 7p N90-23475/8, PAT- 
APPL-7-054 982 

Division of US-Patent-AppI-SN-641152, Filed 16 Aug. 
1984 Which Is a Continuation-in-Part of Abandoned 
US-Patent-AppI-SN-522629, Filed 12 Aug. 1983 Which 
ls a Continuation-in-Part of Abandoned US-Patent- 
Appl-SN-493864, Filed 12 May 1983. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


1-(Dior. igano oxyphosphonyl) methyl) 2,4- and 2,6-dini- 
tro- and diamino benzenes are prepared by nitrating an 
(organophosphonyl)methly benzene to produce the 
dinitro compounds which are then reduced to the dia- 
mino compounds. The organo group (alkyl, haloalkyl, 
aryl) on the phosphorus may be removed to give the 
free acids, (HO)2P(double bond O) single bond. The 
diamino compounds may be polymerized with dianhy- 
drides or diacyl halides to produce fire and flame re- 
sistant polymers which are useful in the manufacture 
of aircraft structures. 


059,961 

PATENT-4 889 912,PAT-APPL-7-08% a¥Silable NTIS 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Acetylene Terminated Aspartimides and Resins 
Therefrom. 

Patent. 

P. M. Hergenrother, J. W. Connell, and S. J. Havens. 
Filed 24 Mar 89, patented 26 Dec 89, 20p N90- 
23545/8, PAT-APPL-7-328 392 

Continuation-in-Part of Abandoned US-Patent-Appl- 
SN-087375, Filed 20 Aug. 1987. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


Acetylene terminated aspartimides are prepared using 
two methods. In the first, an amino-substituted aromat- 
ic acetylene is reacted with an aromatic bismaleimide 
in a solvent of glacial acetic acid and/or m-cresol. In 
the second method, an aromatic diamine is reacted 
with an ethynyl containing maleimide, such an N-(3- 
ethynyl phenyl) maleimide, in a solvent of glacial acetic 
acid and/or m-cresol. In addition, acetylene terminat- 
ed aspartimides are blended with various acetylene 
terminated oligomers and polymers to yield composite 
materials exhibiting improved mechanical properties. 


059,962 

PATENT-4 891 591 Not available NTIS 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Nonintrusive Method and Apparatus for Monitor- 
ing the Cure of Polymeric Materials. 

Patent. 

D. F. Johnston, and R. L. Fox. Filed 16 Feb 88, 

Lo pery 2 Jan 90, 8p N90-23544/1, PAT-APPL-7- 

133 41 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


The invention is a nonintrusive method of monitoring 
the cure of a polymeric material using an electromag- 
netic field to sense a change of resistance of the poly- 
meric material in the electromagnetic field that occurs 
during curing. This change of resistance is used to vary 
the impedance of an alternating voltage power supply 
that produces the electromagnetic field and which 
change of impedance is measured periodically or con- 
tinuously to monitor the cure of said polymeric materi- 
al. The apparatus for practicing the method of this in- 
vention may include a nonintrusive sensing head pro- 
viding an inner, electromagnetic core within an open 
ended outer pot formed of magnet material. The open 
end of the pot core is positioned from a selected area 
of the surface of a sheet of the polymeric material. An 
alternating voltage supply circuit includes an induct- 
ance coil around the electromagnetic core and capaci- 
tor connected in parallel with the inductance coil forms 
a resonant tank circuit when energized. The resulting 
change in resistance of the polymeric material oppo- 
site the open end, a function of the curing, is measured 
as a corresponding change in the impedance of the 
power supply circuit to thereby monitor the cure of the 
polymeric material in the selected area. 


059,963 
PB90-267972/GAR 
(Order as PB90-267931/GAR, PC oer -5 


Asahi Glass Foundation for Industrial Technology, 
Tokyo (Japan). 

Studies on the Developments of Photosensitive 
Polymers by Using Nucleic Acid Analogs. 

K. Takemoto. c1989, 8p 

Text in Japanese. 

Included in Reports of the Asahi Glass Foundation for 
Industrial Technology, v54 p271-278 1989. 


In order to obtain photoresists with excellent resolution 
and high sensitivity, a series of the polymers contain- 
ing thymine bases were prepared. By changing the 
conformation, intramolecular photodimerization could 
be suppressed effectively, and as the result, intermole- 
cular photodimerization could be enhanced. Detailed 
study was made both on the photocrosslinking and po- 
lymerization type (negative type) and photodegrada- 
tion type (positive type) photoresists. Among the com- 
pounds prepared, polyamides having thymine dimer 
structures showed essentially high resolution power as 
0.3 micrometers. Bis-pyrimidine type compounds were 
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also prepared, and the photodimerization was studied 
in detail. 


059,964 
PB90-268707/GAR PC A09/MF A02 
Research Inst. for Polymers and Textiles, Yatabe 


(Japan). 

Bulletin of Research Institute for Polymers and 
Textiles, No. 161, 1990-3. 

c1990, 197p 

Text in Japanese with English abstracts. See also 
PB89-234447. 


Contents: 

Development of polymer catalysts with high 
selectivity (Metal-polymer complex catalysts, 
polymeric catalysts with substrate- 
recognizability); 

Improvement in efficiency of waste water 
treatment by using functional polymeric 
materials (Functionalization of polymeric 
materials for waste water treatment, Polymeric 
materials for aerobic treatment for waste 
water, Total systematization for biological 
treatment of waste water). 


059,965 

PB90-269101/GAR PC A04/MF A01 
Industrial Products Research Inst., Yatabe (Japan). 
Bulletin of industrial Products Research Institute, 
No. 111, June 1988. 

c1988, 52p 

Text in Japanese with English abstracts. See also 
PB90-250747. 


Contents: 

Solubility parameters and permeation behaviors 
of membranes in pervaporation process; 

Apparatus for measurement of high-pressure gas 

permeation in polymers; 

The physic physical properties of thermoplastic from 
coffee bean parchment; 

Analysis and possible application of the 
interactions based on carbohydrate-protein 
systems; 

Sorption of gases in polymers; 

Studies on the effect of gamma-ray irradiation on 
chitin and chitosan. 


059,966 

TIB/A90-81408/GAR PC E07 

Stuttgart Univ. (Germany, F.R.). Fakultaet 3 - Chemie. 

Einfluss von Schwefeldioxid und Stickstoffdioxid 
auf Polymere in Luft unter Belichtung. (influence 

of sulfur dioxide and n 

in air under lighting cond 

Diss. (Dr.rer.nat). 

A. Huber. 19 Jul 88, 187p 

In German. 


This work deals with the causes and extent of damage 
from sulfur dioxide and nitrogen dioxide in polymers. 
Ie degradation behaviour was followed up by means 
of gel permeation chromat me pu viscosimetry, and 
by — of the infrared spectra. In polystyrene, 
mpounds were found, and in poly-(tert.- 
butyl- tet cain. ory carboxylic acid groups were 
found. For simulating the parameters light, sulfur diox- 
ide, nitrogen dioxide, moisture, and temperature, the 
‘chamber-in-the-chamber’ method was adopted. (EF). 
(Copyright (c) 1990 by FIZ. Citation no. 90:081408.) 


dioxide on polymers 


General 


059,967 
DE90013607/GAR PC A06/MF A01 
Los Alamos National Lab., NM. 

Isotope and Nuclear Chemistry Division annual 
report FY 1989, October 1988-September 1989. 
Progress rept. 

Jun 90, 1220 LA-11865-PR 

Contract 76ER01112act W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


This report describes some of the major research and 
development programs of the Isotope and Nuclear 
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Chemistry Division during FY 1989. The report in- 
cludes articles on weapons chemistry, biochemistry 
and nuclear medicine, geochemistry, environmental 
chemistry, actinide and transition metal chemistry, ma- 
terials chemistry, nuclear structure and reactions, and 
INC Division facilities and laboratories. 


059,968 

PB90-267485/GAR PC A04/MF A01 
Government Industrial Research Inst., Osaka, Ikeda 
(Japan). 

Bulletin of the Government Industrial Research In- 
stitute, Osaka, Vol. 40, No. 4, December 1989. 

cDec 89, 61p 

Text in Japanese with English abstracts. See also 
PB90-267493 and PB90-029337.Portions of this docu- 
ment are not fully legible. 


Contents: 

Erosion Wear of Various Ceramics; 

Controlled-Release of Inorganic- 
Microencapsulated Organic Phosphor 
Pesticide Paint; 

Synergetic Effect of Various Organic Anions on 
the Sensing of Saltiness; 

Measurement of Refractive Index and Thickness 
of Thin Film with a Prism Coupler; 

Encapsulation and Decapsulation of ——— by 
Zeolite-A Containing Cesium and Silver lons. 


ET 
CIVIL ENGINEERING 


Civil Engineering 


059,969 

AD-A224 628/8/GAR : 
Naval — School, Monterey, CA. 

Alternate Sites for a Connecting Passage between 
the Atlantic and Pacific Oceans. 

Master’s thesis. 

S. J. Pena. Aug 90, 109p 


PC A06/MF A01 


This thesis is a geotechnical engineering report which 
includes a topographical profile at three propitious lo- 
cations across the American continent for the con- 
struction of an interoceanic passage between the At- 
lantic and Pacific oceans. Surficial soils as well as the 
general topography of the centerline of the alignments 
were investigated to the extent possible and an at- 
tempt was made to investigate underlying strata. 
Some information is illustrated graphically to allow an 
appreciation of the physical irregularities and a rough 
approximation for the type and extent of excavation 
required. Although other alternatives exist, this thesis 
considers only to 3 locations: Mexico, across the Te- 
huantepec Isthmus, and following the course of the 
Coatzacoalcos River as closely as possible; Nicara- 
gua, along its border with Costa Rica and using lake 
Nicaragua and the San Juan River as the main bodies 
of water; and Colombia, in the vicinity of the Colombia- 
Panama border using the Atrato River as the main 
body of water. The majority of the information was 
gathered from available geological reports and topo- 
graphic maps. Some of the data for the Nicaraguan 
and Colombian routes was compared with information 
published in a study by the Atlantic-Pacific Interocean- 
ic Canal Study Commission (1970). Engineering geolo- 
gy; Site selection; Canals/waterways; Theses. (edc) 


059,970 

AD-A224 859/9/GAR PC AO6/MF A01 
Hydrologic Engineering Center, Davis, CA. 

Phase 1 Sediment Engineering Investigation of the 
Caliente Creek Drainage Basin. 

Project rept. 

a4 . MacArthur. Jun 90, 113p Rept no. HEC-PR-90- 


This report summarizes the procedures used for com- 
puting the basinwide annual yields and single event 
sediment production for ephemeral channels located 
on an incised alluvial fan in Central California. Unique 
sagged characteristics of the basin and alluvial 
an are discussed in light of data and analytical meth- 
ods necessary to compute sediment delivery and yield 
at a proposed damsite. Keywords: Feasibility studies; 
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Flow duration; Flood control; Regional methods; Sedi- 
ment transport; Flood detention reservoirs; Alluvial 
fans; Sediment production; Sediment yield; Transport 
capacity; Geomorphology; Single event analyses; Epi- 
sodic flows; Average annual sediment yield. 


059,971 

AD-A224 869/8/GAR PC A11/MF A02 
Grimes and Johnson, Inc., Little Rock, AR. 
Embankment of Criteria and Performance Report, 
Red River Watershed, Gillham Lake, Cossatot 
River Arkansas. 

Final ret. Jan 66-Oct 75. 

T. L. Johnson, and R. Grimes. Oct 87, 248p 

Contract DACW03-86-D-0070 


This report provides a summary record of significant 
design, construction and operational data on the Gill- 
ham Dam and Reservoir. It was prepared in accord- 
ance with ER 1110-2-1901, ‘Embankment Criteria and 
Performance Report,’ and is for use by engineers to 
familiarize themselves with the project, re-evaluate the 
embankment when needed, and for guidance in 
design of comparable future projects. The report pre- 
sents a general description of the foundation condi- 
tions, type of material and placement methods of the 
various sections of the embankment, the design con- 
siderations on stability and seepage control, significant 
operational events, and an evaluation of the conditions 
of the embankment. Pertinent drawings, design and 
construction data, and photos are also included. The 
Gillham Dam and Reservoir are located in Howard and 
Polk Counties, Arkansas. The dam consists of a rockfill 
embankment with compacted earth core, concrete 
gravity spillway controlled by tainter gates, and an 
intake structure. The project purposes are flood con- 
trol, water supply, water quality, recreation, and fish 
and wildlife conservation. Keywords: Engineering geol- 
ogy; Foundations structures; Foundation construction 
procedures; Construction control data; Instrumenta- 
tion. (EDC) 


059,972 

AD-A224 870/6/GAR PC A17/MF A03 
Grimes and Johnson, Inc., Little Rock, AR. 
Embankment Criteria and Performance Report, 
Red River Watershed, Dierks Lake, Saline River, 
Arkansas. 

Final rept. Jun 70-Jul 75. 

T. L. Johnson, and R. Grimes. Oct 87, 400p 

Contract DACW03-86-D-0070 


This report provides a summary record of significant 
design, construction and operational data on the 
Dierks Dam and Reservoir. It was prepared in accord- 
ance with ER 1110-2-1901, ‘Embankment Criteria and 
Performance Report,’ and is for use by engineers to 
familiarize themselves with the project, reevaluate the 
embankment when needed, and for guidance in 
design of comparable future projects. The report pre- 
sents a general description of the foundation condi- 
tions, type of material and placement methods of the 
various sections of the embankment, the design con- 
siderations on stability and seepage control, significant 
operational events, and an evaluation of the condition 
of the embankment. Pertinent drawings, design and 
construction data, and photos are also inc sided. 
Dierks Dam is located on the Saline River in Sevier and 
Howard Counties in southwest Arkansas. The dam 
consists of a 1,830 feet long main earth embankment 
rising a maximum of 153 feet above the riverbed and a 
670 feet long right embankment. Other major features 
include uncontrolled spillway and an outlet works con- 
sisting of a 6 feet by 9 feet oblong concrete conduit. 
The purpose of the project is for flood control, water 
supply, recreation, and fish and wildlife conservation. 
Keywords: Earth dams; Engineering geology, Founda- 
tions/structures; Abutment treatment; nstruction 
procedures; Construction control data; Instrumenta- 
tion. 


059,973 
AD-A224 952/2/GAR PC AO5/MF A01 
Badger and Associates, Stillwater, OK. 
Analysis of Recreational Boating Impact on Navi- 
tion Lock Performance. 
. D. Badger. Dec 89, 87p Rept no. IWR-89-R-3 


This study has provided significant information about 
several aspects of boating conflicts between recre- 
ational boaters and commercial tow boat operators on 
the Illinois River and on the Upper Mississippi River. 
The first insight gained is that both recreational boat 
operators and commercial tow boat operators are will- 
ing to be interviewed about their attitudes, prefer- 


ences, and suggestions for improvement. Survey 
forms were used to personnel interview 207 recre- 
ational boaters, 21 commercial tow boat operators and 
10 Corps of Engineers lock personnel. 


059,974 


AD-A224 978/7/GAR PC A03/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Geotechnical Lab. 

Condition Survey and Paver Implementaticn, Ed- 
wards Air Force Base (North Base), California. 
Final rept. 

a c] Bentsen. Jun 90, 37p Rept no. WES/MP/GL- 
Contract MIPR-F04611-89-X-0091 


A pavement condition survey was performed on the 
North Base airfield at Edwards Air Force Base, Califor- 
nia, in August 1989 for the purpose of determining the 
pavement condition index of the airfield features end 
for performing the initial implementation of the PAVER 
pavement management system. The pavement identi- 
fication and condition survey data were input into a 
Micro Paver data base. Keywords: Airfield pavement, 
Micro paver, Pavement condition, Pavement condition 
index, Paver implementation. 


059,975 


AD-A224 979/5/GAR PC A04/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Geotechnical Lab. 

Condition Survey and Paver implementation Ed- 
wards Air Force Base, California. 

Final rept. 

9 Bensten. Jun 90, 71p Rept no. WES/MP/GL- 
Contract MIPR-F04611-89-X-0091 


A pavement condition survey was performed at Ed- 
wards Air Force Base, California, in August 1989 for 
the purpose of determining the pavement condition 
index of the airfield features and for performing the ini- 
tial implementation of the PAVER pavement manage- 
ment system. The pavement identification and condi- 
tion survey data were input into a Micro PAVER data 
base. Keywords: Airfield pavement, Edwards Air Force 
Base, Micro PAVER, Pavement condition, Pavement 
condition index, PAVER Implementation. 


059,976 


AD-A225 003/3/GAR PC A03/MF A01 
Coastal oe Research Center, Vicksburg, MS. 
Maximum Periodic Wave Runup on Smooth 
Slopes. 

Final rept. 

T. L. Walton, and J. P. Ahrens. Jun 90, 21p Rept no. 

CERC-MP-90-4 


Periodic wave runup data on smooth structure slopes 
are reanalyzed in a unified format that allows maximum 
relative runup to be estimated for coastal structures 
with slopes ranging from mild to steep. A method to 
predict the limiting wave relative runup is proposed. 
The method has essentially two elements, a modified 
surf parameter that allows consideration of steep 
structure slopes and a limiting value of relative runup 
that provides a logical envelope for the runup of non- 
breaking waves. Considerable data are shown in a uni- 
fied format — a clear idea of the predictive abil- 
ity of the method. 


059,977 


AD-A225 053/8/GAR PC A05/MF A01 
tad Engineer Inst. for Water Resources, Fort Belvoir, 


Beach and Nearshore Placement of Material 
Dredged from Federally Authorized Navigation 
Projects. 

Final rept. 

L. Vallianos. Apr 90, 78p Rept no. IWR-90-PS-1 


This report examines four aspects of the use of 
dredged material by the Corps of Engineers for the 
purposes of beach nourishment and/or erosion con- 
trol. These were: (a) the policies and authorities used 
in the placement of dredged material; (b) factors which 
affect the feasibility of dredged material placement; (c) 
the extent to which the Corps is currently using 
dredged material for beach nourishment and/or ero- 
sion control; and (d) procedures used to exploit or pro- 
mote such uses of dredged material. 





059,978 
AD-A225 097/5/GAR PC A12/MF A02 
a of Engineers, Kansas City, MO. Kansas City Dis- 


tion and oo of U-Frame Structures 
Using Program CUFRBC. Volume B. User’s Guide 
for Basins. 

Final rept. 

C. O. Hays, and T. Wright. May 90, 271p WES/TR/ 
ITL-90-03 


The computer program CUFRBC can be used to inves- 
tigate or design basins or channels for a variety of load 
conditions based on a two-dimensional frame analysis 
of a 1-ft slice of the U-frame. Effects of drains and an- 
chors may be included, and the program offers a varie- 
ty of options concerning the computation of soil pres- 
sures. Thus, the program has sufficient versatility to 
suffice for preliminary designs, finai designs, or in- 
depth investigations. Keywords: Basins (geographic); 
Drainage; User manuals; Hydraulic structure; Rein- 
forced concrete; Structural design; Computer pro- 
grams. (cp) 


059,979 

AD-A225 142/9/GAR PC A07/MF A01 
Louisiana State Univ., Baton Rouge. Museum of Geo- 
science. 

Evaluation of the National Register Eligibility of 
the Vermilion Lock, Vermilion Parish, Louisiana. 
Final rept. 9 Sep 88-10 Jan 89. 

J. Treffinger. 23 Dec 88, 1299 COELMN/PD-89/02 
Contract DACW29-88-D-0123 

Prepared in cooperation with Tulane Univ., New Orle- 
ans. 


This report discusses the Vermilion Lock from the 
standpoint of possible National Register bet org The 
history of this lock, its place in the history of lock tech- 
nology, factors affecting use of the lock and its re- 
placement in 1985, are all discussed. It is concluded 
that the failure of the lock to adequately serve the pur- 
pose for which it was intended and its present lack of 
integrity, from the structural and historical standpoints, 
render it ineligible for inclusion in the National Register 
of Historical Places. Keywords: Locks, Intracoastal wa- 
terway, Vermilion parish, Lock technology, National 
register, Historical places. 


059,980 

AD-A225 192/4/GAR 
Hydrologic Engineering Center, Davis, CA. 

Simulation of Reservoir Systems with HEC-5 ona 
Personal Computer. 

Training document. 

— and R. Hayes. Mar 90, 47p Rept no. HEC- 


A package of computer programs has been developed 
to simulate the operation of reservoir systems. The 
package is based on the Corps of ery rs computer 
program HEC-5, Simulation of Flood Control and Con- 
servation Systems. HEC-5 can simulate reservoir op- 
eration for flood control, water supply and hydropower. 
The package also contains support programs for data 
entry, data checking and display of simulation results 
in graphical or tabular form. This document presents 
each program in the package and provides user guid- 
ance. Keywords: Reservoirs; Computer programs; 
Flood control; Water supplies; Hydroelectric power; 
Computerized simulation. (cp) 
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059,981 

AD-A225 193/2/GAR 
Hydrol 
Estima 
Fans. 
Technical paper. 

R. MacArthur, M. D. Harvey, and E. Sing. Jun 90, 
12p Rept no. HEC-TP-130 


PC A03/MF A01 
ic Engineering Center, Davis, CA. 
ing Sediment Delivery and Yield on Alluvial 


This paper summarizes the procedures used for com- 
puting the basinwide annual yields and single event 
sediment production for ephemeral channels located 
on an incised alluvial fan in Central California. Unique 
SS characteristics of the basin and alluvial 

an are discussed in light of data and analytical meth- 
ods necessary to compute sediment delivery and yield 
at a proposed dam site. 


059,982 
AD-A225 194/0/GAR PC A03/MF A01 
Hydrologic Engineering Center, Davis, CA. 
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Status and New Ca ——— of Computer Program 
pin ‘Scour and Deposition in Rivers and Reser- 
voirs’. 

Technical paper. 

R. MacArthur, D. T. Williams, and W. A. Thomas. Jun 
90, 11p Rept no. HEC-TP-129 


Last year the Hydrologic Engineering Center (HEC) 
and the Waterways Experiment Station incorporated 
the results from more than ten years of research and 
development into a new version of computer program 
HEC-6: ‘Scour and Deposition in Rivers and Reser- 
voirs’ (HEC, 1977). Because of the extensive modifica- 
tions made to HEC-6, an entirely new User’s Manual 
was also prepared. HEC released a Beta Test Version 
of the program in the fall of 1989, for field testi 
Public release of the new version of HEC-6 is sch 
uled for September 1990. This paper describes the 
present status of the program as of April 1990, the ex- 
panded capabilities, and the improved documentation 
to be included in the forthcoming release of computer 
program HEC-6. Keywords: Computer programs; User 
manuals; Sediment transport modeling; Deposition; 
One-dimensional mobile boundary model; Rivers; Res- 
ervoirs. (CP) 


059,983 

DE90501905/GAR PC A14/MF A02 
Ecole Nationale Superieure des Mines de Paris 
(France). 

New methods of well-logging data analysis. Sedi- 
mentologic study of an oil field. 

Thesis. 

B. Pinoteau. 1986, 313p FRNC-TH-3600 

In French. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


New methods of well-logging data analysis have been 
set up, startin rg from the study of GLOBAL and 
GEODIP ((C) SCHLUMBERGER) data recorded along 
the same turbiditic formation. Based on lithological in- 
formation, the Brick-Sections facilitate well-to-well cor- 
relations. The present shape of sedimentary formation 
is partly the result of compaction distorsion. So, the 
leading idea is to restore the original picture and to 
split the geological formation into anisopach (mainly 
due to tectonic activity during sedimentation) and iso- 
pach (with only sedimentary processes) periods. When 
plotting dips on stereograms, spherical and conical 
patterns are frequently found. Their succession allows 
to compute the sedimentary component of dips, which 
may be compared to the detritic deposits directions. 
These methods have been tested on some 15 wells 
drilled through the same oil field. They emphasize the 
great importance of structural control during sedimen- 
tation, displayed by North-South troughs where the 
coarsest deposits have been trapped. On another 
side, some periods without tectonic activity have been 
recognized, mainly at the top of hectometric rythms. 
They are associated with NEWS sedimentary bodies, a 
direction which fits in currents streams, as they have 
been inferred from present dips analysis. 


059,91 

PBS0-266560/GAR PC A03/MF A01 
Illinois State Water Survey Div., Champaign. 

Improved Methodology for Estimating Future Res- 
ervoir Storage Capacities: Application to Surface 
ton Supply Reservoirs in Illinois (Second Edi- 
tion). 

K. P. Singh, and A. Durgunoglu. Jul 90, 43p ISWD/ 
CON-493/90 

Sponsored by Illinois State Dept. of Transportation, 
Chicago. Div. of Water Resources. 


A new method has been developed for estimating 
future reservoir storage capacities, allowing for sedi- 
ment deposition and compaction. Reservoir sediment 
surveys for 117 reservoirs, conducted by the Illinois 
State Water Survey over the past 60 years, were used 
to determine regional constants K to represent the se- 
verity of sediment deposition in the reservoirs. More 
than half of the 82 water supply reservoirs investigated 
had records of reservoir sedimentation surveys, and 
their K values were calculated by using data from 
those surveys. The average K values of the remaining 
non-surveyed water supply reservoirs were estimated 
from the regional distribution of the K values. The 
model can also be used for analyzing the economics of 
alternative sites and of design features that can be in- 
corporated in dams for reducing reservoir sedimenta- 
tion. 


059,985 
PBS0-266966/GAR PC A06/MF A01 


059,988 


Technische or Piping a Deift (Netherlands). 
Mechanism of Piping under Impervious 

Doctoral thesis. 

J. B. Sellmeyer. 18 Oct 88, 121p 

Sponsored by Rijkswaterstaat, Delft (Netherlands). 
Road and Hydraulic Engineering Div. 


In delta areas the land is protected from floods and 
high tides by dikes. In general these are constructed of 
impervious clays and built on a sandy aquifer as sub- 
soil. Such structures are vulnerable to an erosion 
effect called piping. In this thesis a mathematical 
model is proposed which deals with the mechanism of 
piping. The model is basically analytical but employs a 
numerical method to refine the results. The outcome is 
presented in a standardized form to be used as a 
design rule. 


059,986 
PB90-270208/GAR PC E06/MF E06 
Cambridge — (England). Dept. of Engineering. 
— f Dynamic Geotechnical 

Mode! Test Data to 
R. S. Steedman, X. Zeng, and A. Maheetharan. 
1990, 14p CUED/D-SOILS/TR-234 
Presented at the European Conference on E: 
Engineering (9th), Moscow, September 11-16, 1990. 


Geotechnical centrifuge model tests have shown 
clearly that realistic data of the response of soil-struc- 
ture systems to earthquake loading can be achieved 
and used to assess design approaches. In particular, it 
has been possible to explore the transition from an ini- 
tial ‘rigid’ condition to a full collapse. Model tests of the 
response of anchored quay walls and of piled struc- 
tures to earthquake loading have shown that degrada- 
tion of soil-stiffness is a critical parameter governing 
the response of the system and determining whether 
or not a full dynamic failure condition is reached. 
These studies provide important guidance for design- 
ers seeking to understand the limits of application of 
their calculations. 
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059,987 
AD-A224 982/9/GAR PC A03/MF A01 
Purdue Univ., Lafayette, IN. School of Civil Engineer- 


ing. 
Automated Excavation Study. 
Master’s thesis. 

J. G. Cruz. Jul 90, 41p 
Contract N00123-89-G-0589 


With the projection of an upcoming shortage of skilled 
labor, contractors must begin now to research and de- 
velop new and innovative methods of completing con- 
struction processes with the use of a smaller and pos- 
sibly less skilled work force. One area of research 
which can help in meeting contractors future needs is 
construction automation. One construction process 
which lends itself to automation is the excavation proc- 
ess. With an automated excavator system, contractors 
will have the capability of performing site excavations 
without the need for highly skilled equipment opera- 
tors. Keywords: Computer programs; User manuals; 
Programming manuals; Excavation; Computerized 
simulation. (cp) 


059,988 

PB90-262775/GAR PC A03/MF A01 
Pennsylvania Dept. of Transportation, Harrisburg. 
Bureau of Bridge and Roadway Technology. 
Evaluation of AC-10 — Cement. 

Final Rept. Nov 82-Apr 90 

T. L. Ramirez. Apr 90, 36p PA-89-034 + 81-07 


The purpose of the report was to evaluate ID-2 wear- 
ing course using conventional AC-20 cement 
and the proposed softer AC-10 asphalt cement and 
compare their service performance. The project was 
located in a cold region of Pennsylvania on State 
Route 0006 in Potter County. Both asphalt cement 
pavements performed similarly. The pavements exhib- 
ited a minor loss of fines and slight rutting in the wheel- 
paths. The skid resistance remained excellent over the 
evaluation period. The major difference between the 
two asphalt cement pavements was the amount of 
cracking. The AC-10 asphalt cement pavement exhib- 
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ited less reflective and thermal cracking than the AC- 
20 asphalt cement pavement. 


059,989 
PBS0-264425/GAR 
TransNow, Seattle, WA. 
Practical Evaluation of Moisture Damage Cutoff 
Specifications for Asphalt Concrete. 

Final rept. 

R. P. Lottman, and S. Brejc. Feb 90, 23p TNW-90-11 
Sponsored by Department of Transportation, Wash- 
ington, DC. University Transportation Centers Pro- 
gram, and Idaho Univ., Moscow. Dept. of Civil Engi- 
neering. 

The paper presents an application of the University of 
Idaho ACMODAS (Asphalt Concrete Moisture Damage 
Analysis System) program on field performance pre- 
diction to (1) classify asphalt concrete mixture mois- 
ture susceptibility, (2) predict cutoff ratios, (3) compare 
predicted cutoff ratios to currently used ratios, and (4) 
apply the practical aspects of the results. Separate 
cutoff ratios are required for fatigue cracking (MrR-CO 
and TSR-CO) and for wheelpath rutting (MrR-CO). Re- 
sults indicate higher than currently used cutoff ratios 
are necessary to control moisture susceptibility for 
both fatigue cracking and wheelpath rutting field dis- 
tresses, although the conventionally used ratios will 
control fatigue cracking on the average. About 25% of 
mixtures cannot be treated by conventional additives 
or other practical means since their cutoff ratios are 
greater than 1. Identification of these mixtures is dis- 
cussed. 


PC A03/MF A01 


059,990 

PBS90-266883/GAR PC E10/MF E10 
Centre de Recherches Routieres, Brussels (Belgium). 
Code de Bonne Pratique pour la Formulation des 
Enrobes Bitumineux Denses (Rules of Good Prac- 
tice for Designing Dense Bituminous Mixes). 

1987, 133p CRR/R-61/87 

Text in French; summary in English. See also PB90- 
266891. 


The object of the Rules of Good Practice is to present 
a method of designirig bituminous mixes while taking 
account of their type or their function in the pavement. 
They are based both on experimental observations 
and laboratory tests. 


059,991 

PBS0-267055/GAR PC A06/MF A01 
Texas Univ. at Austin. Center for Transportation Re- 
search. 

Alkali-Aggregate Reaction in Concrete Containing 
Fly Ash: Final Report. 

Research rept. (Final). 

R. L. Carrasquillo, and J. Farbiarz. Oct 89, 123p 
es RR-450-3F, FHWA/TX-90 + 450- 


F 
Sponsored by Federal Highway Administration, Austin, 
TX. Texas Div., and Texas State Dept. of Highways 
and Public Transportation, Austin. Transportation 
Planning Div. 


The main objective of the study was to determine the 
influences of the constituents of portland cement, ag- 
gregates, and mineral admixtures on alkali-silica reac- 
tion. The results of this testing program demonstrated 
that: Each of the natural aggregates studied can be 
used safely in concrete without mineral admixtures, if 
the cement is chosen carefully with respect to alkali 
content; Each of the cements tested can be used in 
concrete with any of the aggregates tested, if a suita- 
ble mineral admixture is used as a partial replacement 
for cement in the proper proportion; The silica fume 
and seven of the nine fly ashes tested reduced expan- 
sions considerably when used in proper proportions as 
partial replacements for cement; and Fineness of Type 
B fly ash does not affect significantly its effectiveness 
in reducing alkali-aggregate related mortar bar expan- 
sions. 


059,992 

PBS0-267089/GAR PC A07/MF A01 
— Univ. at Austin. Center for Transportation Re- 
search. 

Creep and Shrinkage Properties in Concrete Con- 
taining Fly Ash. 

Research rept. (interim). 

M. L. Sennour, and R. L. Carrasquillo. Nov 89, 131p 
CTR-3-5/9-87-481-6, RR-481-6, FHWA/TX-90+ 481- 


6 
Sponsored by Federal Highway Administration, Austin, 
TX. Texas Div., and Texas State Dept. of Highways 
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and Public Transportation, Austin. Transportation 
Planning Div. ; 


The creep and shrinkage of concrete containing fly 
ash subjected to different curing conditions were in- 
vestigated in the research program. One Type-A and 
two Type-B fly ashes were used at 0, 20, 27.5, and 
35% replacement of cement by volume. Test speci- 
mens were heat cured at 160 F and 100% relative hu- 
midity for 12 hours and moist cured under standard 
moist curing conditions. The tests performed included 
creep, shrinkage, creep recovery, and strength gain 
due to sustained loading. The creep tests were begun 
at early age for a duration of 120 days followed by 14 
days of creep recovery tests. The shrinkage tests were 
conducted for a duration of 135 days under a constant 
environment of 75 F and 40% relative humidity. The 
strength gain tests were performed on loaded and 
companion unloaded specimens after the recovery 
period to determine the sustained load effect on the 
strength. The test results reveal that creep and shrink- 
age of concrete are affected by the use of fly ash and 
curing conditions. Heat curing was found to reduce 
both creep and shrinkage and also to reduce residual 
deformation due to sustained loading. Sustained load- 
ing was found to increase the strength of conventional 
and fly ash concrete. 


059,993 

PB90-267097/GAR PC A15/MF A02 
Texas Univ. at Austin. Center for Transportation Re- 
search. 

Effect of Fly Ash on the Sulphate Resistance of 
Concrete. 

Research rept. (Interim). 

P. J. Tikalsky, and R. L. Carrasquillo. Aug 89, 338p 
CTR-3-5/9-87-481-5, RR-481-5, FHWA/TX-90+ 481- 


5 

See also PB89-142830. Sponsored by Federal High- 
way Administration, Austin, TX. Texas Div., and Texas 
State Dept. of Highways and Public Transportation, 
Austin. Transportation Planning Div. 


The durability of concrete is determined by its ability to 
endure the physical and environmental surroundings 
without losing the functional properties and structural 
integrity of the original design. Concrete containing fly 
ash can be proportioned to meet the durability require- 
ments of a wide range of applications, such as con- 
crete for mass structures, pavements, structural mem- 
bers, and high strength applications. One area where 
the long term performance of concrete containing fly 
ash is not clearly understood is in sulfate environ- 
ments. The sulfate attack mechanism in concrete con- 
taining fly ash has been related in recent years to the 
mineralogical and chemical composition of the cemen- 
titious and pozzolanic material. The study investigated 
the interrelationship between the physical, mineralogi- 
cal and chemical characteristics of portland cement, 
fly ash, and their proportions, and the sulfate resist- 
ance of concrete containing fly ash. Eighteen fly ashes 
and five portland cements have been studied at four 
levels of volumetric replacement of fly ash for portland 
cement. Other variables studied were workability, air 
content, curing conditions, and permeability. 


059,994 

PB90-267121/GAR PC A10/MF A02 
Florida Univ., Gainesville. Coll. of Engineering. 

Field and Laboratory Study of the Effects of Water 
Pumping Beneath Concrete Pavement Slabs. 

Final rept. 

E. C. Hansen, and R. Johannesen. Aug 89, 210p FL/ 
DOT/SMO-89/370 

Portions of this document are not fully legible. Spon- 
sored by Florida State Dept. of Transportation, 
Gainesville. State Materials Office, and Federal High- 
way Administration, Tallahassee, FL. Florida Div. 


Water pumping beneath concrete pavement slabs is 
considered to be a major cause of concrete pavement 
failure. The objectives of the work were to determine 
typical water pressures and velocities during pumping 
in the laboratory and the field and to determine the ef- 
fects of pressure, velocity, thermal movement, and dy- 
namic loading on erosion beneath the concrete slab. 
The location of the water pumping is between the 
bottom of the concrete pavement slab and the sub- 
base. Laboratory tests indicated that high pressures 
beneath the second slab and suction pressures be- 
neath the first slab induced water velocities opposite 
to the direction of vehicle motion. Field tests on I-10 in 
Florida revealed pressure differences as high as 10 psi 
which produced velocities up to 1 m/s in a direction 
opposite to vehicle motion. 


059,995 

PB90-268525/GAR PC A04/MF A01 
Institut Rudjer Boskovic, Zagreb (Yugoslavia). 
Development of Strength in Cements. Volume 1. 
Interim Report 1986-1987. 

B. Matkovic. Jul 90, 70p FHWA/RD-90/015 

See also PB87-232971 and Volume 2, PB90-268533. 
Sponsored ,* Federal Highway Administration, 
McLean, VA. Office of Research, Development, and 
Technology, and Yugoslav Joint Board on Scientific 
and Technological Cooperation, Belgrade. 


The report is presented in three parts. Part | describes 
an investigation of approaches for regulating the set- 
ting time of belite cement containing C3A and C4AF. 
Findings in this respect would have considerable eco- 
nomic import. It was found that belite rich cement must 
have at least twice as much alite as tricalcium alumi- 
nate to avoid a flash setting. Part II deals with the de- 
velopment of a phase diagram for the various compo- 
sitional entities of Ca2SiO04 and Ba2SiO04 content on 
the temperature range from 25 to 145 C. Part Ill treats 
specifically with X-Phase, and T-Phase, which accord- 
ing to their compositions are sandwiched between 
belite and Ba2SiO4 in the Ca2Si04-Ba2Si04 system. 
Studies of the hydraulic reactivities and strength devel- 
opment of X-Phase and T-Phase are presented. 
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PB90-268533/GAR PC A03/MF A01 
Institut Rudjer Boskovic, Zagreb (Yugoslavia). 
Development of Strength in Cements. Volume 2. 
Interim Report 1987-1988. 

B. Matkovic. Jul 90, 30p FHWA/RD-90/016 

See also Volume 1, PB90-268525. Sponsored by Fed- 
eral Highway Administration, McLean, VA. Office of 
Research, Development, and Technology, and Yugo- 
slav Joint Board on Scientific and Technological Coop- 
eration, Belgrade. 


The report describes studies on ‘Hydrated Fly Ash with 
a Silica Fume and/or Portland Cement Addition, Reac- 
tions in Pastes and Mortars.’ The hydrated fly ash re- 
sults from the hydration of free-lime-rich (approximate- 
ly 40 weight percent) fly ash from the GACKO power 
plant. Also treated are the results of combining (1) hy- 
drated fly ash (70 weight percent) plus silica fume (30 
weight percent); (2) and (3) hydrated fly ash (70 weight 
percent) plus silica fume (20 or 10 weight percent) and 
portland cement (10 or 20 weight percent), respective- 
ly; and (4) hydrated fly ash (70 weight percent) plus 
portland cement (30 weight percent). Figures 1 
through 4 in the report illustrate the relative percent- 
ages of ettringite and the carbonate, oxide, hydroxide, 
and sulfate of calcium plus that of portland cement 
(where used in a hydration) at the various hydration 
agings from 0 to 90 days. 
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Lawrence Livermore National Lab., CA. 

Lawrence Livermore National Laboratory post- 
Loma Prieta earthquake initiative: Seismic analysis 
of an elevated portion of the Bay Bridge distribu- 
tion system structure. 

D. McCallen, and G. Goudreau. Jun 90, 36p UCRL- 
ID-104179 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
—_— Original copy available until stock is exhaust- 


Because of the importance of earthquake safety for 
the citizens of California, and the potential devastating 
effects of future large earthquakes on the California 
economy, upper management at the Lawrence Liver- 
more National Laboratory (LLNL) made a decision that 
LLNL should make available any unique laboratory re- 
sources to aid in post-earthquake studies. One area in 
which LLNL has attempted to help is in computer simu- 
lation of the performance of large scale transportation 
structures. The computer horsepower available at 
LLNL, coupled together with the in-house finite ele- 
ment software capabilities, results in a unique numeri- 
cal simulation capability for large structures. The effort 
summarized in this report is one of a number of post- 





earthquake efforts at LLNL. The financial support for 
this project was provided by the LLNL Engineering De- 
partment. 9 refs., 26 figs. 
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Transportation Research Board, Washington, DC. 
Computer-Aided Design and Drafting lems. 
Final rept. 

a + a TRB/NCHRP/SYN-161, ISBN-0-309- 


Library of Congress catalog card no. 90-70619. Spon- 
sored by Federal Highway Administration, Washing- 
ton, DC., and American Association of State Highway 
and Transportation Officials, Washington, DC. 


The report discusses state DOTs (Department of 
Transportation) use of CADD (computer aided design 
and drafting) for highway design. Departments of 
transportation have made major investments in 
money, labor, and organizational energy to implement 
CADD technology. About half of the —_ drafting 
work accomplished at DOTs using CADD is being 
done on those systems. Moreover, DOTs indicate that 
CADD has given those using CADD substantial pro- 
ductivity increases over manual design and drafting 
procedures. These productivity increases have been 
more than sufficient to offset the operating costs of the 
CADD systems. Thus, there has been a net savings in 
the cost of drafting design functions as a result of 
using CADD. 
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PBS0-262627/GAR PC A16/MF A02 

California Univ., Richmond. Earthquake Engineering 

Research Center. 

Evaluation of Energy Absorption Characteristics 

of Highway Bridges under Seismic Conditions. 

Volume 1. 

Final rept. 1978-86. 

R. A. Imbsen, and J. Penzien. Sep 86, 365p UCB/ 

— 17-VOL-1, FHWA/CA/UCB/EERC-84/17- 
“1 

Contract DOT-F78SD15 

See also Volume 2, PB90-262635. Sponsored by Fed- 

eral Highway Administration, Sacramento, CA. Califor- 

nia Div., and California State Dept. of Transportation, 

Sacramento. 


Analytical procedures, which are developed herein for 
evaluating the energy-absorption characteristics of 
Pope bridges, are incorporated into a new version 
(NEABS-II) of the computer program NEABS (Nonlin- 
ear Earthquake Analysis of Bridge Systems). A nonlin- 
ear beam-column element is developed for reinforced 
concrete bridge columns that has kinematic harden- 
ing, which permits the yield surface to translate in a 
force-space without changing size or shape. A oe 
tension-compression, tie-bar element having bilinear 
force-displacement relationships was developed for 
the NEABS-II nonlinear expansion-joint element. Case 
studies are conducted with NEABS-II on three actual 
bridges having distinctly different dynamic response 
and energy-absorbing characteristics. 
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PBS0-262635/GAR PC A13/MF A02 
California Univ., Richmond. Earthquake Engineering 
Research Center. 

Evaluation of Energy Absorption Characteristics 
of Highway Bridges under Seismic Conditions. 
Volume 2 (Appendices). 

Final rept. 1978-86. 

R. A. Imbsen, and J. Penzien. Oct 86, 278p UCB/ 
— 17-VOL-2, FHWA/CA/UCB/EERC-84/17- 
Contract DOT-F78SD15 

See also Volume 1, PB90-262627.Portions of this doc- 
ument are not fully legible. Sponsored by Federal 
Highway Administration, Sacramento, CA. California 
Div., and California State Dept. of Transportation, Sac- 
ramento. 


Analytical procedures, which are developed herein for 
evaluating the energy-absorption characteristics of 
pred bp es are incorporated into a new version 
(NEABS-II) of the computer program NEABS (Nonlin- 
ear Earthquake Analysis of Bridge Systems). A nonlin- 
ear beam-column element is developed for reinforced 
concrete bridge columns that has kinematic harden- 
ing, which permits the yield surface to translate in a 
force-space without changing size or shape. A gapped 
tension-compression, tie-bar element having bilinear 
pag poe relationships was developed for 
the NEABS-II nonlinear expansion-joint element. Case 


studies are conducted with NEABS-II on three actual 
bridges having distinctly different dynamic response 
and energy-absorbing characteristics. This report in- 
cludes Appendices titled: YIELD computer program; 
NEABS II co er program; Input data — for 
case studies; shape plots; Nonlinear time-histo- 
ry response plots. 
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PBS0-262668/GAR PC A04/MF A01 
California Univ., Richmond. Earthquake Engineering 
Research Center. 

Mechanical Characteristics of Base Isolation Bear- 
ings for a Bridge Deck Model Test. 

J. M. Kelly, |. G. Buckle, and C. G. Koh. Nov 87, 66p 
UCB/EERC-86/11, NSF/ENG-86019 

Grant NSF-CEE-8213604 

Prepared in cooperation with Computech Engineeri 
Services, Inc., Berkeley, CA. Sponsored by National 
Science Foundation, Washington, DC. 


The report describes the mechanical characteristics of 
rubber pee designed for a base isolated bridge 
deck model which represents a typical highway bridge 
superstructure. Two different forms of isolation system 
were used in the test program. The first set of isolators 
were elastomeric bearings made from natural rubber 
layers and reinforced with steel plates. The second set 
of isolators were also elastomeric bearings of the 
same construction as the first set but with a lead plug 
on a vertical axis to enhance damping. Static compres- 
sion and shear tests, cyclic shear tests at different 
compression loads, and a series of shaking table tests 
were undertaken at the Earthquake Engineering Re- 
search Center of the University of California at Berke- 
ley to establish fundamental stiffnesses, buckling 
loads and dynamic performance of the bearings. Of 
particular interest is the confirmation of theoretical pre- 
dictions of the static stiffnesses, the buckling loads 
using a Southwell plot procedure, the reduction in lat- 
eral stiffness due to vertical load, and the limiting shear 
— defining the onset of overturning insta- 
ility. 
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TransNow, Seattle, WA. 

Improved Design and Analysis of Prestressed 
Concrete Girders. 

Final rept. 

V. A. Geidl. Feb 90, 36p TNW-90-06 

Sponsored by Department of Transportation, Wash- 
ington, DC. University Transportation Centers Pro- 
gram, and Idaho Univ., Moscow. Dept. of Civil Engi- 
neering. 


A design program and an analysis program were writ- 
ten to take advantage of more exact analytical meth- 
ods. Both programs employ a very accurate analytical 
model that uses the actual stress-strain relationships 
for concrete and prestressing steel. The model also 
includes the effect of additional prestressing steel 
strains that occur during live loading. In addition, the 
analysis program incorporates the fact that the 
strength properties of prestressed concrete bridge 
girders are not deterministic, but rather are random 
variables. Both programs can accept several standard 
cross-sections or any girder cross-section made up of 
a combination of rectangular and triangular areas. 

design program, named MXPSD (More eXact PreS- 
tress Design), designs for flexural stresses at midspan. 
The analysis program, named PROCAT (PRObabilistic 
Capacity Analysis Tool), performs either a determinis- 
tic, mean-value analysis or a probabilistic analysis. 
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PBS0-264631/GAR PC A06/MF A014 
Kentucky ——— Center, Lexington. 

= and Guidelines for installation of Guard- 
rail. 

Research rept. (Final). 

25 at and K. R. Agent. Jun 89, 108p KTC- 


Sponsored by Kentucky Transportation Cabinet, 
Frankfort, and Federal Highway Administration, Frank- 
fort, KY. Kentucky Div. 


Results from a previous survey of guardrail standards 
and guidelines were summarized and it was found that 
only a few states suggested use of reduced guardrail 
standards. Warranting guidelines for clear zones and 
embankments based on Kentucky accident severities 
and costs were developed from a computer program 
included as part of the ‘Roadside Design Guide’. For 
low service level roads, several operational barrier sys- 
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tems were recommended for consideration when the 
W-beam, blocked-out guardrail is found to be impracti- 
cal due to geometric, terrain, or cost constraints. A pro- 
cedure was to identify and prioritize high- 
way sections in need of guardrail based on determin- 


ing locations with critical numbers and rates of run-off- 
road accidents, conducting a field survey to tabulate 
hazard-index points, and performing a cost-effective- 
ness analysis. 
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PB90-265661/GAR PC A05/MF A01 
TransNow, Seattle, WA. 

——— of an Electronic Data 

System Geotechnical Engineering (E 

Unit for Highway Systems. 

Final rept. 

T. D. Smith, M. Boyer, and R. Barrows. Feb 90, 97p 
TNW-90-18 

Sponsored by Department of Transportation, Wash- 
ingion, DC. University Trai ition Centers Pro- 
gram, and Portland State Univ., OR. Dept. of Civil Engi- 
neering. 

To permit the geotechnical discipline to respond to the 
demands placed on them from the rapid improvements 
in structural behavior, the quality and quantity of soil 
testing data, and structure/pavement monitoring data, 
must increase. In the determination of soil properties 
thi lh direct testing the apparatus are used to make 
and the measurement of a property. The basic 
measurement required no interpretation just the exact 
recording of the test value. That is why this application 
lends itself so well to automated data acquisition. By 
electronically measuring and recording test values the 
human element can be removed from a test, thus 
eliminating a variable and bringing the process closer 
to the true definition of a test. Besides higher quality 
test results, instrumentation and data acquisition can 
increase lab efficiency. This can be a major attraction 
with the tighter budgets and the ‘more bang for the 
buck’ philosophy being impressed on many of todays 
managers. 


PB90-266099/GAR PC A04/MF A01 
Texas Univ. at Austin. Center for Transportation Re- 


search. 
Prestressed Concrete Pavement: instrumentation, 
in-situ Behavior, and Analysis. 
Research rept. (interim). 
E. D. Mandel, N. H. Burns, and B. F. McCullough. 
Aug 89, 62p CTR-3-10-88/9-556-2, FHWA/TX- 
Ssaanared by Federal Highway Ad A 
ighway Administration, Austin, 
TX. Texas Div., and Texas State Dept. of Highways 
and Public Transportation, Austin. Transportation 
Planning Div. 


The long-term work plan at the initial design phase of 
the McLennan County prestressed concrete pavement 
(PCP) overlay consisted of the determination of varia- 
bles that are relevant to design, the development of 
models and design procedures, and the study of the 
effect of environmental factors on PCP slabs. The 
focuses on the evaluation of the per- 

formance of PCP, with specific observation of horizon- 
tal slab di its caused by changes in tempera- 
ture. The behavior of the PCP is characterized by the 
presentation of a field data analysis. The instrumenta- 
tion of the PCP slabs is described, graphs of measured 
i nts of the slabs for daily temperature 
cycles are presented, and a regression is of the 
slab movements is performed. In addition, a model that 
predicts both displacements and stresses is present- 
ed. The model is calibrated to the field data and is 
used to analyze stress concentrations in the slabs. Fi- 
nally, conclusions and recommendations based on the 
— program, data analysis, and model are 

i] . 
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inal rept. Oct 85-Aug 88. 

P. E. Clopper, and Y. H. Chen. Nov 88, 228p FHWA/ 
RD-88/181 

Contract DTFH61-85-C-00131 

Sponsored by Federal Highway Administration, 
McLean, VA. Office of Engineering and Highway Oper- 
ations Research and Development, and Bureau of 
Reclamation, Denver, CO. 
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The hydraulic and erosional characteristics of overtop- 
pi are examined. Methods of protecting earth 
embankments of dams, levees, and roadways from 
damage during —— are investigated. 
Nineteen full-scale tests of bare earth embankments 
(unprotected) were conducted to derive baseline ero- 
sion rate relationships. Thirty-eight full-scale hydraulic 
tests examined the performance of selected commer- 
cially available embankment protection systems under 
various hydraulic conditions. Failure modes, and hy- 
draulic stresses at the failure threshold were deter- 
mined and compared to results from other investiga- 
tors. ign and installation considerations are pre- 
sented which address observed failure modes. 
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PBS0-266115/GAR PC A03/MF A01 
Resource International, Inc., Westerville, OH. 

Study to Develop a Base of Data for Joint Repair 
Techniques. User’s Manual. 

Final rept. 

K. Majidzadeh, and V. Behaein. Jun 89, 499 FHWA/ 
OH-89/007 

Sponsored by Federal Highway Administration, Colum- 
bus, OH. Ohio Div., and Ohio Dept. of Transportation, 
Columbus. 


The study was initiated to identify and collect the data 
elements required to identify various joint repair tech- 
niques and then develop a computerized data base to 
store the data. As a result the user will be able to: Iden- 
tify exact locations of each repair technique; List all 
repair techniques that were done on any given year/ 
county/route and log mile; Perform joint condition 
rating and enter into the system. 
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PBS0-266123/GAR PC A03/MF A01 
Colorado State Dept. of Highways, Denver. 

Sawed Joints in AC Pavement. 

Final rept. 

D. S. Harmelink. Dec 89, 409 CDOH-DTD-R-89-14 
Sponsored by Federal Highway Administration, 
Denver, CO. Colorado Div. 


The objective of the study was to evaluate the effec- 
tiveness of sawing controlled joints into a new asphalt 
surface. These sawed joints were located over existing 
transverse cracks which had developed in the old as- 
phalt mat. Because there are no known treatments 
which prevent the eventual reflection of the existing 
cracks it was hoped the sawed joint would produce a 
straight, neat joint in the overlay. After the four year 
evaluation period it was determined that reflective 
cracking was not being controlled by the saw cut and 
in some cases the sawed joint was cause of additional 
deterioration of the pavement surface. 
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Effects of Poorly Draining Backfill on Geotextiles 
for Earth Reinforcement of Vertical Soil Slopes. 
Final research rept. 

D. J. Goodings. Jul 89, 66p FHWA/MD-89/6 
Contract AW089-322-046 

Sponsored by Federal Highway Administration, Balti- 
more, MD. Maryland Div., and Maryland Dept. of 
Transportation, Baltimore. 


Sixty models of geotextile reinforced and unreinforced 
vertical walls were constructed and tested to cata- 
strophic failure on the geotechnical centrifuge to ex- 
amine failure mechanisms of reinforced soil retaining 
walls built of cohesive soils. All walls were built on rigid 
foundations. Forty-three models were constructed 
using Speswhite kaolin to examine the influence of 
wall reinforcement geometry on wall stability and sev- 
enteen were constructed from six other soils to exam- 
ine the influences of soil type. The following conclu- 
sions were drawn: Geotextiles can be used to clear 
advantage to construct reinforced cohesive soil retain- 
ing walls. In these tests reinforcement increased 
equivalent full scale wail height at failure to three times 
that of an unreinforced vertical cut in partially saturat- 
ed kaolin. The failure modes observed depended on 
the soil and the reinforcement configuration. In plastic 
Speswhite kaolin, failures in reinforced walls were 
characterized by a vertical tension crack intersecting 
an inclined failure plane — above the toe of the 
wall. All such failures occurred by reinforcement break- 
age and never by reinforcement pullout, regardless of 
reinforcement length. In less plastic reinforced cohe- 
sive soil walls, vertical tension cracks also opened but 
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failure occurred by overturning. Two dimensional limit 
equilibrium analysis was used with success to explain 
behavior of walls failing by sliding. It was unsuccessful 
and unconservative when applied to walls failing by 
overturning. 
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PB90-266156/GAR PC A07/MF A01 
Simons, Li and Associates, Inc., Fort Collins, CO. 
Hydraulic Stability of Articulated Concrete Block 
Revetment Systems during Overtopping Flow. 
Final rept. Aug 88-Jul 89. 

P. E. Clopper. Nov 89, 139p FHWA/RD-89/199 
Contract DTFH61-83-C-00131 

Sponsored by Federal Highway Administration, 
McLean, VA. Office of Research, Development, and 
Technology, Bureau of Reclamation, Denver, CO., Soil 
Conservation Service, Washington, DC., and Tennes- 
see Valley Authority, Knoxville. 


In the study, the hydraulic characteristics and stability 
of articulated concrete block revetment systems in 
high-velocity overtopping flow are examined. Seven- 
teen hydraulic tests were performed on five different 
revetment systems, including cable and uncabled in- 
stallations. Eight of the tests were conducted over a 
rigid concrete test embankment, while the remainder 
were conducted over an embankment made of high 
erosive soil. Hydraulic data were collected both above 
and below the revetment system, the latter being ac- 
complished through the use of a remote pressure 
transducer network. Relationships involving pressure, 
velocity, depth, and slope on the stability and resist- 
ance to flow are developed and presented. 
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PB90-266214/GAR PC A04/MF A01 
Geological Survey, Altamonte Springs, FL. Water Re- 
sources Div. 

Wetlands for Stormwater Treatment. 

Final rept. 

D. M. Schiffer. Jan 90, 68p FL/DOT/SMO-90/377 , 
FL-ER-46-89 

See also PB90-225533. Sponsored by Florida State 
Dept. of Transportation, Gainesville. State Materials 
Office, and Federal Highway Administration, Tallahas- 
see, FL. Florida Div. 


Results of a study of the effects of highway runoff on 
the chemical quality of water and bed sediments of a 
cypress wetland and a freshwater marsh in central 
Florida indicate that detention of the runoff prior to re- 
lease into the wetland reduces concentrations of auto- 
mobile-related chemicals in the water and bed sedi- 
ments in the wetland. Detention of highway runoff for 
the cypress wetland occurs in a 68 by 139 foot deten- 
tion pond, and in a 12 by 25 foot trash retainer for the 
freshwater marsh. The analysis of the chemical data 
for water and bed sediments indicates that many of the 
observed differences in chemistry are due to the differ- 
ence in detention facilities. 
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PB90-266222/GAR PC A03/MF A01 
— Transportation Research Council, Charlottes- 
ville. 

Procedures for the Prioritizing of Road Improve- 
ments under the Statewide Highway Plan. 

Final rept. Mar 86-Feb 90. 

D. D. McGeehan, and L. H. Samuel. Feb 90, 38p 
VTRC-90-R7, FHWA/VA-90/7 

Sponsored by Federal Highway Administration, Rich- 
mond, VA. Virginia Div., and Virginia Dept. of Transpor- 
tation, Richmond. 


The road improvement prioritizing system currently uti- 
lized by the Virginia Department of Transportation is 
similar to the method utilized by many states: it is a 
sufficiency rating system that evaluates proposed 
projects on the basis of points assigned for a number 
of variables. In the report, an alternative method is in- 
troduced that consists of sorting projects in sequential 
ranking steps based on ranges of individual variables. 
The proposed method is simpler, more flexible, and re- 
quires less data manipulation than the present rating 
system. Individual variables have greater impact on 
the prioritizing process, and the resulting pr ioritizing 
ratings correlate well with results obtained from the 
previous rating method. 
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PB90-266230/GAR PC A03/MF A01 
von Transportation Research Council, Charlottes- 
ville. 


Experimental Mixes to Minimize Rutting. 

Final rept. 

C. S. Hughes. Mar 90, 47p VTRC-90-R21, FHWA/ 
VA-90/21 

Sponsored by Federal Highway Administration, Rich- 
mond, VA. Virginia Div., and Virginia Dept. of Transpor- 
tation, Richmond. 


The report describes the materials and construction 
details involved in the design and placement of four 
experimental mixes on I-95 (Richmond-Petersbur: 
Turnpike) in 1985 and follows the performance for 
months. The mixes were designed to resist rutting and 
to provide several years of service before failing from 
fatigue or the intrusion of water. The results indicate 
that the gradation chosen is more important in minimiz- 
ing rutting than are the asphalt cement-additive combi- 
nations used. However, some strength tests point to 
the value of using an AC-30 asphalt cement as op- 
posed to an AC-20 asphalt cement. Controlling traffic 
for a sufficient time to allow the pavement to cool to a 
temperature at which traffic will not prolong the com- 
paction process is critical. The minor rutting that has 
occurred was attributed primarily to consolidation. 
Ruts on one test section that averaged almost 1/4 
inch apparently resulted from low void in mineral ag- 
gregate of the mix used on that section. 
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PB90-266354/GAR PC A03/MF A01 
New Jersey Dept. of Transportation, Trenton. Div. of 
Research and Demonstration. 

Route I-78 Shoulder Rehabilitation Evaluation. 
Final rept. 1981-87. 

V. E. Mottola, and G. Kauffman. Jul 88, 28p FHWA/ 
NJ-88/015 

Sponsored by Federal Highway Administration, Tren- 
ton, NJ. New Jersey Div. 


The report describes the field evaluation and perform- 
ance results of several shoulder rehabilitation tech- 
niques after six years of service on a six-lane interstate 
highway through rolling terrain in north central New 
Jersey. The techniques varied from simple mainte- 
nance repairs and slurry sealing to 8 in. thick tied con- 
crete shoulders. The cost effectiveness of each treat- 
ment was determined using an Equivalent Uniform 
Annual Cost method. Because most of the distress 
noted in the test sections was water related, the impor- 
tance of providing and maintaining good surface and 
subsurface drainage is stressed in the report. Recom- 
mendations on the most cost effective rehabilitation 
techniques are provided. 
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PB90-266362/GAR PC A03/MF A01 
Mississippi State Highway Dept., Jackson. Research 
and Development Div. 

Cold Recycling Materials Study. 

Final rept. 1 Jun-31 May 89. 

J. W. Lyon. Dec 89, 48p MSHD-RD-89-091, STATE 
STUDY-91 

Sponsored by Federal Highway Administration, Jack- 
son, MS. Mississippi Div. 


The purpose of the research study is to evaluate the 
feasibility of cold recycling through a limited scope lab- 
oratory evaluation. Two reclaimed asphalt pavements 
(RAP’s) were selected, one was approximately four- 
teen years old and the other was approximately four 
years old. Two emulsified asphalt binders, SS-1 and 
CMS-2 were selected for evaluation. The only accept- 
able mixture obtained in the laboratory was from the 
older RAP and the SS-1 emulsion in regards to Mar- 
shall Test properties. No acceptable stripping resist- 
ance was obtained from the laboratory mixtures. Strip- 
ping resistance is considered critical for adequate per- 
formance of cold recycled materials. As such cold re- 
cycling is not recommended at this time for use in Mis- 
sissippi as based on the limited results of this study. 
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L. G. Scholl, R. C. Negrete, and E. W. Brooks. May 
90, 165p FHWA/OR/RD-90/10 

Prepared in cooperation with Oregon State Univ., Cor- 
vallis. oo by Federal Highway Administration, 
Salem, OR. Oregon Div. 





The report represents the first major effort to evaluate 
the available data on ‘thin pavernent surface treat- 
ments’ in —— and to define ‘cost effectiveness’ for 
this purpose. The 87 projects studied here were con- 
structed in 1984, 1985, and 1986. The report includes 
pavement condition data collected annually through 
1989. Three different ‘cost-effectiveness indices’ are 
defined and used to compare similar types of treat- 
ments. The Longevity Cost Index (LCI) is based on the 
median service life, price, and traffic loading of each 
treatment type. After more of the treatments fail, this 
index is expected to be the most meaningful of the 
three. It is applied here in a preliminary effort to com- 
pare the cost-effectiveness of two types of chip seals. 
The two other indices, based on changes in pavement 
condition, are also explored for comparing the treat- 
ments. 
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PBS0-266891/GAR PC E14/MF E14 
Centre de Recherches Routieres, Brussels (Belgium). 
Code de Bonne Pratique pour la Conception et la 
Construction des Reyetements des Ponts a Tab- 
lier en Beton (Rules of Good Practice for the 
Design and Construction of Pavements on Con- 
crete Bridge Decks). 

c1987, 274p CRR/R-60/87 

Text in French; summary in English. See also PB90- 
266883. 


In the following Rules of Good Practice a series of rec- 
ommendations is presented for the design of road 
bridge pavements, the preparation of their support 
(i.e., the bridge deck), and the choice and laying of the 
layers which they are composed of (waterproofing 
layer, protection layer, regulating course, wearing 
course). The problems raised by road accessories and 
water collecting devices are also dealt with. The rec- 
ommendations are intended to improve the perform- 
ance of those pavements both in protecting the bridge 
itself and standing up to the combined action of traffic 
and the environment (more particularly seasonal vari- 
ations). They have been established by long experi- 
ence acquired on work sites and through research 
which the Belgian Road Research Center has been 
conducting for several years, both in the experimental 
field (mechanical properties of pavement layers) and 
the theoretical field (determination of stresses and de- 
formations). 
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search. 
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tabase. 

Research rept. (Interim). 
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3-8-86-472-6, RR-472-6, FHWA/TX-90+ 472-6 
Sponsored by Federal Highway Administration, Austin, 
TX. Texas Div., and Texas State Dept. of Highways 
and Public Transportation, Austin. Transportation 
Planning Div. 


The report documents the contents and structure of a 
14-year database containing a state-wide sample of 
continuously reinforced concrete pavement (CRCP) 
data in Texas. Although the report is intended to serve 
primarily as a user manual for the “= pavement data- 
base maintained by the Center for Transportation Re- 
search, and as a progress report for Project 472, it is 
also offered as a model for any agency considering the 
development of its own pavement database. 


060,019 

PBS0-267071/GAR PC A04/MF A01 
— Univ. at Austin. Center for Transportation Re- 
search. 

Twenty-Four Year Performance Review of Con- 
crete Pavement Sections Made with Siliceous and 
Lightweight Coarse Aggregates. 

Research rept. (Interim). 

M. Won, K. Hankins, and B. F. McCullough. Apr 89, 
53p CTR-3-8-86-472-3, RR-472-3, FHWA/TX- 

90+ 472-3 

Sponsored by Federal Highway Administration, Austin, 
TX. Texas Div., and Texas State Dept. of Highways 
and Public Transportation, Austin. Transportation 
Planning Div. 


Two small sections of the north and south frontage 
roads of Interstate Loop 610 around Houston were 
built in 1964 as experimental CRCP sections to study 
the effects of differences in percent steel, preformed 
crack spacing, and type of aggregate. The perform- 


ance of these sections was monitored by performing 
several surveys during the year after construction. 
Then data were collected in 1974 and again in 1984. In 
addition, a small amount of data was collected in 1988. 
The report includes an empirical study made to ad- 
dress questions on the effect of the design variables 
on the long-term performance of CRCP. An attempt is 
also made to compare observed performance indica- 
tors with theoretical expectations, with a view to gain- 
ing — that will be helpful in refining the theoreti- 
cal |. The study indicated that the pavement sec- 
tions built using lightweight aggregate concrete have 
relatively less surface distress than the standard-ag- 
gregate sections. 


060,020 

PB90-267105/GAR PC A03/MF A01 
Maryland State Highway Administration, Baltimore. 
General Condition Survey of Continuously Rein- 
forced Concrete Pavement on I-95. 

Final rept. 1981-85. 

G. N. Shah. Mar 89, 36p FHWA/MD-89/03 
Sponsored by Federal Highway Administration, Balti- 
more, MD. Maryland Div. 


The general condition of the continuously reinforced 
concrete pavement (CRCP) on I-95 between the Balti- 
more Beltway (I-695) and the Capital Beltway (I-495) 
was monitored for five years, 1981 through 1985. The 
study included visual ratings of the pavement condition 
and roughness, friction, and deflection measurements. 
The pavement performed satisfactorily during the 
study period indicating that the design is adequate for 
this type of construction. 


060,021 

PB90-267113/GAR PC A03/MF A01 
lilinois State Dept. of Transportation, Springfield. 
Bureau of Materials and Physical Research. 
Performance Evaiuation of Concrete Overlays. 
Physical research rept. Jul 83-Dec 87 (Final). 

D. L. Lippert, and J. B. Dubose. Nov 88, 27p ILL-PR- 
101, FHWA/IL/PR-101 

Contract IHR-516 

Sponsored by Federal Highway Administration, Spring- 
field, IL. Illinois Div. 


The paper describes and summarizes the performance 
of three unbonded Continuously Reinforced Concrete 
Pavement (CRCP) overlays of existing jointed pave- 
ments. One project studied has performed for over 20 
years with a variety of CRCP overlay thickness and 
steel percentages. Also studied was one concrete 
overlay or ‘white topping’ of an existing flexible pave- 
ment. Traffic on the CRCP overlays ranged from 
1,150,000 to 17,000,000 ESALs while the ‘white top- 
ping’ received approximately 89,300 ESALs. 


060,022 

PB90-267139/GAR PC A15/MF A02 

California Univ., Richmond. Earthquake Engineering 

Research Center. 

Evaluation of Energy Absorption Characteristics 

of Highway Bridges Under Seismic Conditions. 

Volume 1. 

Final rept. for 1978-86. 

R. A. Imbsen, and J. Pensien. Sep 86, 329p UCB/ 

—" 17-VOL-1, FHWA/CA/UCB/EERC-84/17- 

-1 

See also PB90-267147. Sponsored by California State 

Dept. of Transportation, Sacramento, and Federal 

a Administration, Sacramento, CA. California 
iV. 


Analytical procedures, which are developed herein for 
evaluating the energy-absorption characteristics of 
po tape are incorporated into a new version 
(NEABS-II) of the computer program NEABS (Nonlin- 
ear Earthquake Analysis of Bridge Systems). A nonlin- 
ear beam-column element is developed for reinforced 
concrete bridge columns that has kinematic harden- 
ing, which permits the yield surface to translate in a 
force-space without changing size or shape. A gapped 
tension-compression, tie-bar element having bilinear 
je “pe relationships was developed for 
the NEABS-II nonlinear expansion-joint element. Case 
studies are conducted with NEABS-II on three actual 
bridges having distinctly different dynamic response 
and energy-absorbing characteristics. 
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PB90-267147/GAR 
California Univ., Richmond. Earthquake Engineering 
Research Center. 
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Evaluation of Ei 


). 

Final rept. for 1978-86. 
R. A. Imbsen, and J. Penzien. Sep 86, 306p UCB/ 
we 17-VOL-2, FHWA/CA/UCB/EERC-84/17- 

-1 
See also PB90-267139.Portions of this document are 
not fully legible. Sponsored by California State Dept. of 
Transportation, Sacramento, and Federal Highway Ad- 
ministration, Sacramento, CA. California Div. 


Analytical procedures, which are developed herein for 
evaluating the energy-absorption characteristics of 
highway bridges, are incorporated into a new version 
(NEABS-II) of the computer program NEABS (Nonlin- 
ear Earthquake Analysis of Bridge Systems). A nonlin- 
ear beam-column element is developed for reinforced 
concrete bridge columns that has kinematic harden- 
ing, which permits the yield surface to translate in a 
force-space without mag size or shape. A 
tension-compression, tie-bar element havi ilinear 
force-displacement relationships was dev: for 
the NEABS-II nonlinear expansion-joint element. Case 
studies are conducted with NEABS-II on three actual 
bridges having distinctly different dynamic response 
and energy-absorbing characteristics. 


060,024 

PB90-267261/GAR PC A03/MF A01 
Maine Dept. of Transportation, Augusta. Technical 
Services Div. 

Benchmark for Maine Department of Transporta- 
tion’s A-588 Weathering Steel. 

Final rept. 

A L- Hamilton. Dec 89, 49p TR-90-8, FHWA/ME- 
Sponsored by Federal Highway Administration, Augus- 
ta, ME. Maine Div. 


Utilization of A588 weathering steel has presented 
problems for many states. With this in mind the Maine 
Department of Transportation (MeDOT) has conduct- 
ed its first in-depth study to determine the present con- 
dition of its weathering steel. Construction of bridges 
with A588 steel commenced in 1968. Environmental 
conditions determine where A588 steel bridges may 
be located in Maine. Eighty-four of the structures are 
now in existence in Maine. Of these 84 bridges, a 
group of 9 were selected for in-depth field inspection 
by MeDOT personnel. Data obtained during this in- 
spection period includes: results from visual observa- 
tions of the steel (color, texture, flaking, etc), physical 
measurements with an ultrasonic thickness gauge and 
observation of environmental conditions at structure 
locations. The results from data obtained indicate the 
policy employed by MeDOT governing the use of A588 
steel has been effective. 


060,025 

PB90-267279/GAR PC A04/MF A01 
Kentucky Transportation Center, Lexington. 
Preliminary Engineering, Monitoring of Construc- 
tion, and Initial Performance Evaluation: Use of 
Ponded Fly Ash in Highway Road Base. 

Research rept. (Interim). 

D. Q. Hunsucker, and R. C. Graves. Nov 89, 54p 
KTC-89-56 

Sponsored by Federal Highway Administration, Frank- 
fort, KY. Kentucky Div., and Kentucky Transportation 
Cabinet, Frankfort. 


The report summarizes findings of laboratory and field 
trial evaluations of ponded fly ash used as a compo- 
nent in a stabilized aggregate base course. Ponded fly 
ash is the fine portion of pond ash which is a by-prod- 
uct of a coal burning process and is disposed by sluic- 
ing to a disposal pond. Three stabilized aggregate 
base mixtures containing various proportions of dense 
graded aggregate, pon fly ash, and hydrated lime 
were evaluated in the laboratory relative to maximum 
dry density, optimum moisture content, and uncon- 
fined compressive strength. The mixture that was se- 
lected for field trial evaluation had the highest uncon- 
fined compressive strength and consisted of 85% 
dense graded aggregate, 11% ponded fly ash, and 5% 
hydrated lime. A 750-foot section of a 22-foot wide 
roadway was constructed in May 1988. Approximately 
80 tons of ponded fly ash were utilized in constructing 
the experimental base. Prior to construction, in-place 
California Bearing Ratio tests, moisture content deter- 
minations and Road Rater deflection tests were per- 
formed on the prepared subgrade. The stabilized ag- 
gregate base was placed in one 8-inch lift. During con- 
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struction, relative compaction and moisture content of 
the base material were monitored by nuclear devices. 
Post construction evaluations included Road Rater de- 
flections tests and coring to obtain samples for labora- 
tory evaluation. To date, the section containing the 
stabilized aggregate base is performing very well in 
comparison to the conventionally paved section. 


060,026 

PBS0-267329/GAR PC A04/MF A01 

Transportation Research Board, Washington, DC. 

—— and Construction of Bridge Approaches. 
inal rept. 

30 Aug 90, 56p TRB/NCHRP/SYN-159, ISBN-0-309- 

04905-9 

Library of Congress catalog card no. 90-70404. Spon- 

sored by American Association of State Highway and 

Transportation Officials, Washington, DC., and Federal 

Highway Administration, Washington, DC. 


The report will be of interest to geotechnical, bridge 
construction, and maintenance engineers and others 
interested in design, construction, and maintenance of 
embankment approaches to bridge abutments. Infor- 
mation is provided on available techniques to minimize 
problems associated with the ‘bump at the end of the 
bridge.’ The transition from a roadway to a bridge 
structure entails design, construction, and mainte- 
nance problems. The report of the Transportation Re- 
search Board describes those problems as well as the 
many solutions that are applicable to specific situa- 
tions. 


060,027 
PBS0-267360/GAR PC A18/MF A03 
lllinois Univ. at Urbana-Champaign. Dept. of Civil Engi- 
neering. 
Continuously Reinforced Pavements: Punchouts 
and Other and Implications for Design. 
Civil engineering studies (Interim) 1985-89. 
D. G. Zolli , and E. J. Barenberg. Mar 90, 424p 
UILU-ENG-90-2005, TRANSPORTATION 
ENGINEERING SER-59, FHWA/IL/UI-227 
Sponsored by Illinois State Dept. of Transportation, 
i id. Bureau of Materials and Physical Re- 
search, and Federal Highway Administration, Spring- 
field, IL. Illinois Div. 


Causes for distress in continuously reinforced con- 
crete pavements were determined. Primary types of 
distress leading to reduction in service were pun- 
chouts and crack spalling. Causes for both the pun- 
chout and spalling distresses were determined to be 
loss of load transfer across the cracks. Loss of load 
transfer over time was correlated with the crack open- 
ing and loss of uniform support due to erosion and 
pumping of the subbase. Crack opening was correlat- 
ed with crack spacing. A design procedure is proposed 
based on the capability of the system to transfer load 
across the cracks. The design procedure is dependent 
on crack spacing. Consequently, it is necessary to be 
able to predict crack spacing before the design proce- 
dure can be applied. While crack spacing can be con- 
trolled to some extent by the amount of reinforcing 
steel used and steel placing, the dominant factor in 
crack spacing appears to be climatic conditions at the 
time of construction. To develop a reliable design pro- 
cedure for continuously reinforced pavements, it will 
be necessary to provide a controlled crack spacing. 


060,028 
PB90-267451/GAR 
Kentucky Transportation Research Program, Lexing- 
ton 


PC A05/MF A01 


Evaluation of Procedures for Testing Aggregates. 
Research rept. (Final). 

D. Q. Hunsucker. Mar 88, 97p UKTRP-88-11 

See also PB88-245097. Sponsored by - Kentucky 
Transportation Cabinet, Frankfort, and Federal High- 
way Administration, Frankfort, KY. Kentucky Div. 


The report summarizes findings of a research study 
conducted to evaluate aggregate = procedures 
as related to aggregate soundness and durability. The 
objectives of study were to determine a suitable 
replacement or modification of Kentucky's existing 
Sodium Sulfate Soundness Test for aggregates which 
would more accurately reflect in-service performance 
of concrete pavements and bridges, to correlate freez- 
ing and thawing durability data and other test data with 
sodium sulfate soundness data, and to develop a ra- 
tional implementation criterion for use of new or modi- 
fied testing procedures. There were no observable 
correlations between the various test methods evalu- 
ated and the Sodium Sulfate Soundness Test for ag- 
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gregate types. Continued use of the soundness test, in 
strict accordance with Kentucky’s Standard Test 
Method is recommended to evaluate aggregate 
soundness. 
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PB90-269994/GAR PC A03/MF A01 
Federal Highway Administration, Washington, DC. 
Office of Highway Safety. 

Older Driver Pilot Program. 

Report to the Congress Apr 87-Apr 90. 

Apr 90, 32p FHWA/SA-90/016 


Section 208 of the Surface Transportation and Uni- 
form Relocation Assistance Act of 1987 (Pub. L. 100- 
17, April 2, 1987) directed the Secretary of Transporta- 
tion to develop a pilot pagers of highway safety im- 
provements to enhance the safety and mobility of 
older drivers. The pilot program was to apply known 
technology at sites in rural and urban areas and on 
different types of highways, and to determine daytime 
and nighttime effectiveness of such technology. 
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PB90-271792/GAR PC A04/MF A01 
Midwest Research Inst., Kansas City, MO. 

— Utilization of Street Width on Urban Arte- 
Final rept. 

D. W. Harwood. Aug 90, 57p NCHRP-330 , ISBN-0- 
309-04853-2 

Library of Congress catalog card no. 90-62548. Spon- 
sored by Transportation Research Board, Washington, 
DC., American Association of State Highway and 
Transportation Officials, Washington, DC., and Federal 
Highway Administration, Washington, DC. 


The objective of the research was to determine the ef- 
fectiveness of various alternative strategies for reallo- 
_— usage of street width on urban arterials with- 
out changing the total curb-to-curb width. The Design 
alternatives that were evaluated ranged from a two- 
lane undivided cross-section to cross-sections with as 
many as eight lanes for through traffic. Evaluations 
were performed of the safety effectiveness of 35 im- 
provement projects that involved use of lane widths of 
10 ft or less. Field observations of passenger car and 
truck operations on selected sites were also conduct- 
ed. The report includes a recommended process for 
selecting appropriate improvement strategies for 
urban arterials based on their traffic operational and 
safety effects. Guidelines for implementation and eval- 
uation of projects are presented. 
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PB90-266305/GAR PC A04/MF A01 
Colorado State Dept. of Highways, Denver. Staff Mate- 
rials Branch. 
Resilient Properties of Colorado Soils. 
Final rept. 
o Yeh, and C. K. Su. Dec 89, 75p CDOH-DH-SM- 
Sponsored by Federal Highway Administration, 
Denver, CO. Colorado Div. 
During the past 30 years, pavement engineers have 
increasingly used the elastic layered system theory to 
predict the physical response of pavement structures 
in order to determine a proper — thickness. 
The 1986 ASSHTO Guide for ign of Pavement 
Structures has adopted resilient properties in its pave- 
ment design. The committee for this Guide recognized 
that many state highway agencies do not have the 
proper equipment to determine the resilient modulus. 
In the Design Guide, correlation of the resilient modu- 
lus (Mr) with the California bearing ratio (CBR) and the 
R-value are given. However, these correlations are 
neral in nature and can be used temporarily and only 
‘or certain types of soils. The committee has recom- 
mended that states develop their own correlations. 
During this research study, attempts were made to find 
a correlation between the resilient modulus and the R- 
value for Colorado soils. To accomplish this task, an 
extensive laboratory testing program was conducted. 
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AD-A224 790/6/GAR PC A02/MF A01 
Southampton Univ. (England). Dept. of Aeronautics 
and Astronautics. 

Transport in Dump Combustors. 

Rept. for 1 Jun 83-30 Nov 84. 

C. Bray. 20 sy | 86, 9p AFOSR-TR-90-0823 

Grant AFOSR-83-0170 


A new theoretical description of mean chemical reac- 
tion rates in premixed turbulent combustion is devised. 
The mean rate is described as the product of the 
number of flamelet crossings per unit time and the av- 
erage chemical production per crossing. Chemical 
mechanisms of arbitrary complexity can be accommo- 
dated. A generalized description of turbulent transport 
is proposed for use in combuster flow field calcula- 
tions. The experimental programme was not success- 
ful because of illness and staff changes. (jes) 


060,033 

DE90009023/GAR PC A03/MF A01 

Naval Civil Engineering Lab., Port Hueneme, CA. 

Design and test of a 0.15 MB/H vortex combustor 

firing DUC and CWF. 

f T. Fu, and S. Nieh. Jun 89, 44 DOE/PC/79660- 
4 

Contract Al22-87PC79660 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

— Original copy available until stock is exhaust- 


Testing of a 0.15 MB/H (0.15 (times) 10(sup 6) Btu/hr) 
exploratory vortex combustor (VC) has been conduct- 
ed firing either dry ultra- fine coal (DUC) or its water 
slurries, coal water fuel (CWF). The purpose of the 
present tests are twofold: to explore the technical and 
operational characteristics of this model, and to estab- 
lish a preliminary data base for design improvement 
and for scaling up to a 2--4 MB/H proof-of-concept 
vortex combustor. The vortex combustion concept 
was refined and first time reduced into practice in a 
small hot test model in the present study. This model 
has been satisfactorily operated and tested for over 
150 hours with DUC and CWF. Stable ignition and self- 
sustained combustion could be easily achieved with- 
out the need of preheating the combustion air or CWF. 
Supplementary fuel was not needed except possible 
during the startup. This report discusses in detail the 
overall test system, test procedures, and results on 
thermal, combustion, operational, and pollution per- 
formance of the VC. 13 refs., 11 figs., 4 tabs. 


060,034 

DE90009666/GAR PC A09/MF A01 
West Virginia Univ., Morgantown. Dept. of Mechanical 
and Aerospace Engineering. 

Fluidized bed pressure probes. 

Apr 90, 176p DOE/MC/24207-2855 

Contract FC21-87MC24207 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Detailed information on local fluid bed behavior cannot 
be obtained using global instrumentation. However, 
dual static pressure probes (DSPP) which measure 
local axial differential pressures can be used to infer 
the presence of bubbles or slugs in a fluid bed. DSPP 
consist of two probe stems, one positioned vertically 
above the other, connected to a differential pressure 
transducer. Response of DSPP has been modeled and 
is fast enough to capture transient phenomena in a 
fluid bed provided a low dead volume transducer is 
used. DSPP with 0.5 inch, 0.75 inch and 1 inch stem 
spacings have been used to measure slugging proper- 





ties of a 5.5 inch diameter air-fluidized bed filled with 
0.125 inch nylon spheres. Over 500 20 second pres- 
sure traces were digitally recorded for two distributor 
types a variety of bed heights, air flowrates and probe 
positions. Slugging frequency was found from the 
traces using the autocorrelation function, Fourier 
transform and spectral density function, and was 
shown to decrease with bed height. Slug velocity was 
found using cross-correlation of signals from two 
DSPP, and was shown to increase with air throughput. 
In addition, analysis was performed to show that a dis- 
tribution of bubble sizes in a fluid bed can be inferred 
from a distribution of chord lengths found using a 
probe, and pressure fields around bubble pairs were 
modeled. The research showed that DSPP can be 
used successfully to measure local phenomena in fluid 
beds. 27 refs., 88 figs., 4 tabs. 
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DE$0009908/GAR PC A02/MF A01 
Energy and Environmental Research Corp.., Irvine, CA. 
Advanced coal-fueled combustor for residential 
space heating applications. Quarterly report, Janu- 
ary 1-March 31, 1989. 

Progress rept. 

Apr 89, 7p DOE/PC/90279-T23 

Contract AC22-86PC90279 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The objective of this program is to develop an integrat- 
ed combustor/heat exchanger which burns coal either 
as a Slurry or as dry ultrafine coal and which is suitable 
for use in a range of residential space heaters. The 
_ has been divided into two phases. To date, 

hase 1 has been completed. In Phase 1, combustor 
concepts were developed and evaluated by means of 
mathematical modeling and experimental testing. The 
most promising concept, an air-cooled stainless steel 
combustion chamber, was fabricated and tested. In 
Phase 2, an optimized prototype combustor will be in- 
tegrated with a heat exchanger to complete the proto- 
type residential space heater. This quarterly report de- 
scribes the work performed on Task 3 --- Integration of 
Heat Exchangers, and ash collector. 2 figs., 1 tab. 
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DES0009909/GAR PC A03/MF A01 
Atlantic Research Corp., Alexandria, VA. Combustion 
Technology Dept. 

Advanced atomizer concept for CWF burning in 
small combustors. Quarterly report, Septem 
November 1987. 

Progress rept. 

1990, 13p DOE/PC/79656-T2 

Contract AC22-87PC79656 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The primary objective of this project is to develop an 
atomizer to be used for the combustion of coal-water 
fuel (CWF) in small- to medium-sized boilers. The envi- 
soned atomizer utilizes two opposing streams of CWF 
which collide and cause a spray to be produced. A 
blast of air crossing the streams directs the spray into 
the combustion zone of a boiler. It is hoped that the 
opposed-jet atomizer will produce MMD sprays of fine 
= let sizes, possibly approaching 10 microns. A 

F was prepared at 40% solids that was 100% 
pl 38 microns (400 mesh). Good-quality sprays 
were produced at 125 psig using the smaller orifice of 
0.024 inch. Some large droplets were observed, but in 
general the spray was quite fine and mist-like. This en- 
couraging result has prompted us to perform particle 
size measurements on the droplets produced. These 
measurements will be presented in subsequent re- 
ports. 3 figs. 
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DE$0009910/GAR PC A03/MF A01 
Atlantic Research Corp., Alexandria, VA. Combustion 
Technology Dept. 

Advanced atomizer concept for CWF burning in 
small combustors. Quarterly report, November 
1987-January 1988. 

Progress rept. 

1990, 18p DOE/PC/79656-T3 

Contract AC22-87PC79656 

Sponsored by Department of Energy, Washington, DC. 


This quarterly report describes work on the design, 
fabrication, and testing of a new device for atomizing 
coal-water fuels. The device is referred to as an op- 
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posed-jet atomizer, and differs from conventional at- 
omizer designs in that the atomization results largely 
from the collision of two opposing streams of CWF 
flowing towards each other. Normal to the plane of the 
opposing streams of CWF, a blast of air crosses the 
colliding streams and not only aids in the atomization, 
but also directs the spray into the combustion zone of 
a combustor. The project is divided into 11 tasks. The 
device is first to be designed, and a rough prototype 
built. Next the atomizer is to be tested using water, and 
after successful atomization of water, CWF will be 
atomized under cold-flow (i.e., noncombustion) condi- 
tions. Upon review of the cold-flow testing, and after 
any modifications are approved and incorporated into 
the atomizer design, the actual atomizer will be fabri- 
cated and tested under actual combustion conditions. 
An evaluation of the combustion results will determine 
the effectiveness of the opposed-jet CWF atomizer. 
Results are described. 3 figs., 8 tabs. 
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DE90009911/GAR PC A03/MF A01 
Atlantic Research Corp., Alexandria, VA. Combustion 
Technology Dept. 

Advanced atomizer concept for CWF burning in 
small combustors. Quarterly report, February 
1988-April 1988. 

Progress rept. 

1990, 19p DOE/PC/79656-T4 

Contract AC22-87PC79656 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This quarterly report describes work performed on the 
design, fabrication, and testing of a new device for 
atomizing coal-water fuel (CWF). The device is re- 
ferred to as an opposed-jet atomizer, and differs from 
conventional atomizer Guign in that the atomization 
results largely from the collision of two opposing 
streams of CWF flowing towards each other. Normal to 
the plane of the opposing streams of CWF, a blast of 
air crosses the colliding streams and not only aids in 
atomization, but also directs the spray into the com- 
bustion zone of a combustor. The project is divided 
into 11 tasks, each of which is intended to allow the 
goal of developing a workable CWF atomization 
device to be achieved. The device is to be designed, 
and a prototype built. Next the atomizer is to be tested 
with water. Upon achieving the successful atomization 
of water, CWF will be atomized under cold-flow (i.e., 
noncombustion) conditions. The results of the cold- 
flow testing are to be reviewed, and any necessary 
modifications to the atomizer are to be approved. After 
modification, if necessary, the opposed-jet atomizer 
will be tested under actual combustion conditions. An 
evaluation of the combustion results will determine the 
effectiveness of the device. 1 ref., 4 tabs. 
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Technology Dept. 

Advanced atomization concept for CWF burning in 
— combustors. Quarterly report, May 1988-July 
Progress rept. 

1990, 17p DOE/PC/79656-T5 

Contract AC22-87PC79656 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This report describes work performed on the design, 
fabrication, and complete characterization of a new 
device for atomizing coal-water fuels (CWF). The 
device is described as an opposed-jet atomizer. Two 
diametrically opposed streams of CWF are directed 
toward each other at high velocity. Normal to the plane 
of the opposing streams of CWF, a blast of air (referred 
to as cross-flow atomizing air) crosses the colliding 
streams and not only aids in atomization, but also di- 
rects the spray into the combustion zone of a combus- 
tor. Theoretically, the opposed-jet atomizer should be 
able to produce a spray MMD (mass median diameter) 
approaching 10 microns, given a suitably fine CWF. 
This fine a spray should then allow for CWF burning in 
combustors that are smaller than those used today for 
CWF burning. The ARC research combustor is a 1--2 
mm BTU/H “tunnei-type” furnace, and will be used for 
combustion testing of the new atomization device. The 
quarterly report for this project for the period Novem- 
ber 1987 through January 1988 contained three pre- 
liminary design conceptualizations. 5 figs., 3 tabs. 
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DE90009913/GAR PC A03/MF A01 
Atlantic Research Corp., Alexandria, VA. Combustion 
Technology Dept. 

Advanced atomization concept for CWF burning in 
small combustors. Quarterly report, August 1988- 
October 1988. 

Progress rept. 

1990, 13p DOE/PC/79656-T6 

Contract AC22-87PC79656 

Sponsored by Department of Energy, Washington, DC. 


This report describes work performed on the ign, 
fabrication, and characterization of a new device for 
atomizing coal-water fuels (CWF). The device is > 
scribed as an opposed-jet atomizer. Two diametrically 
opposed streams of CWF are directed toward each 
other at high velocity. Normal to the opposing streams 
of CWF a blast of air (referred to as cross-flow atomiz- 
ing air) crosses the colliding streams causing atomiza- 
tion and directing the spray into the combustion zone 
of a combustor. It has been estimated that the op- 
posed-jet atomizer should be able to produce a spray 
MMD (mass median diameter) approaching 10 mi- 
crons, given a suitably fine CWF. This fine a spray 
should then allow CWF to burn in combustors that are 
smaller than those used today for CWF firing. The ARC 
research combustor is a 1--2 MMBTU/H “tunnel-type” 
furnace, and will be used for combustion testing of the 
new atomization device. This quarter, the ancilliary 
equipment required to operate the opposed-jet atomiz- 
er was to be procured and assembled. The major sub- 
systems are: feed-system for the No. 2 fuel oil, pro- 
pane burner (with feed systems for propane and com- 
bustion air), feed system for CWF, atomizing air feed 
system, secondary air feed system, and also cooling 
water for the jacketed atomizer. Each of these sys- 
tems is currently operational. 5 tabs. 
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DE90009914/GAR PC A03/MF A01 
Atlantic Research Corp., Alexandria, VA. Combustion 
Technology Dept. 

Advanced atomization concept for CWF burning in 
small combustors. Quarterly report, November 
1988-January 1989. 

Progress rept. 

Mar 89, 22p DOE/PC/79656-T7 

Contract AC22-87PC79656 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
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This report describes work performed on the design, 
fabrication, and characterization of a new device for 
atomizing coal-water fuels (CWF). The device is de- 
poses: as an opposed-jet atomizer. Two diametrically 

opposed streams of CWF are directed toward each 
other at high velocity. Normal to the opposing streams 
of CWF a blast of air (referred to as cross-flow atomiz- 
ing air) crosses the colliding streams causing atomiza- 
tion and directing the spray into the combustion zone 
of a combustor. it has been estimated that the op- 
posed-jet atomizer should be able to produce a spray 
MMD (mass median diameter) approaching 10 mi- 
crons, given a suitably fine CWF. This fine a spray 
should then allow CWF to burn in combustors that are 
smaller than those used today for CWF firing. The ARC 
research combustor is a 1--2 MMBTU/H “tunnel-type” 
furnace, and will be used for combustion testing of the 
new atomization device. This report describes results 
of combustion testing. 2 refs., 3 figs., 9 tabs. 
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DE90009915/GAR PC A03/MF A01 
Atlantic Research Corp., Alexandria, VA. Combustion 
Technology Dept. 

Advanced atomization concept for CWF burning in 
small combustors. Quarterly report, February 
1989-April 1989. 

Progress rept. 

Jun 89, 18p DOE/PC/79656-T8 

Contract AC22-87PC79656 

Sponsored by Department of Energy, Washington, DC. 


This report describes work performed on the a. 
fabrication, and characterization of a new device for 
atomizing coal-water fuels (CWF). The device is de- 
scribed as an opposed-jet atomizer. Two diametrically 
opposed streams of CWF are directed toward each 
other at high velocity. Normal to the opposing streams 
of CWF a blast of air (referred to as cross-flow atomiz- 
ing air) crosses the colliding streams causing atomiza- 
tion and directing the spray into the combustion zone 
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of a combustor. It has been estimated that the op- 
posed-jet atomizer should be able to produce a spray 
MMD (mass median diameter) approaching 10 mi- 
crons, given a suitably fine CWF. This fine a spray 
should then allow CWF to burn in combustors that are 
smaller than those used today for CWF firing. The ARC 
research combustor is a 1--2 MMBTU/H “‘tunnel-type” 
furnace, and will be used for combustion testing of the 
new atomization device. This report describes modifi- 
cations of the atomizer and combustion test results of 
CWF. 10 tabs. 
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DE90009916/GAR PC A03/MF AO1 
Atlantic Research Corp., Alexandria, VA. Combustion 
Technology Dept. 

Advanced atomization concept for CWF burning in 
= combustors. Quarterly report, May 1989-July 
1989. 

Progress rept. 

Aug 89, 16p DOE/PC/79656-T9 

Contract AC22-87PC79656 

Sponsored by Department of Energy, Washington, DC. 


This report describes work performed on the design, 
fabrication, and characterization of a new device for 
atomizing coal-water fuels (CWF). The device is de- 
scribed as an opposed-jet atomizer. Two diametrically 
opposed streams of CWF are directed toward each 
other at high velocity. Normal to the opposing streams 
of CWF a blast of air (referred to as cross-flow atomiz- 
ing air) crosses the colliding streams causing atomiza- 
tion and directing the spray into the combustion zone 
of a combustor. It has been estimated that the op- 
posed-jet atomizer should be able to produce a spray 
MMD (mass median diameter) approaching 10 mi- 
crons, given a suitably fine CWF. This fine a spray 
should then allow CWF to burn in combustors that are 
smaller than those used today for CWF firing. The ARC 
research combustor is a 1--2 MMBTU/H “tunnel-type” 
furnace, and will be used for combustion testing of the 
new atomization device. This report describes results 
of combustion testing of CWF. Firing rate in relation to 
combustion efficiency is described. 6 tabs. 
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DE9$0010971/GAR 
lowa State Univ., Ames. 
Mechanisms of coal-water mixture combustion in 
fluidized beds. Technical progress report, Decem- 
ber 14, 1989-March 15, 1990. 

R. C. Brown. 1990, 13p DOE/PC/79915-T8 

Contract FG22-87PC79915 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Studies continued on fluidized bed combustion of coal- 
water-limestone mixtures. The second quarter of FY 
1990 was occupied with additional test on calcination 
and sulfation mechanisms for limestone formulated in 
coal-water mixtures (CWM). We also began exploring 
methods for in-situ determination of intrinsic reactivi- 
ties of sorbent. 7 refs., 4 figs., 2 tabs. 
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DE90012236/GAR PC A10/MF A02 
Babcock and Wilcox Co., Alliance, OH. Research and 
Development Div. 

Conversion of industrial boilers to burn coal water 
fuel. Phase 1, Pilot-scale development and testing: 
Final report. 

“yg rept. 

C. F. Eckhart, L. W. Rodgers, S. Y. Shiao, and L. R. 
Flais. Dec 89, 224p DOE/PC/90276-1 

Contract AC22-86PC90276 

Sponsored by Department of Energy, Washington, DC. 
Original copy available until stock is exhausted. 


The objective of this project was to develop and prove 
the feasibility of an industrial coal-fired cyclone retrofit 
system which will maintain acceptable NO(sub x), 
SO(sub x), and particulate emissions without oper- 
ational problems. The system consists of a pilot-scale 
cyclone combustor (6-million Btu/hr), a fuel pumping 
and handling subsystem, and a fuel injector/lighter 
subsystem. l-water fuel (CWF) is used instead of 
dry coal to maintain the same level of handling, stor- 
age, pumping. and combustion as is normally experi- 
enced with oil usage. This is an important aspect of the 
system since most industrial/commercial/institutional 
users could not accept dry coal handling and prepara- 
tion requirements. A specific task was created to 

ify the coal, perform laboratory tests, and super- 
vise commercial production of CWF for the pilot-scale 
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tests. Emissions goals of the project were to meet new 
source performance standards (NSPSs) for NO(sub x) 
and SO(sub x) and to reduce ash input to the main 
furnace by 80%. Finally, an economic review and sen- 
sitivity analysis of a full-scale system (100-million Btu/ 
hr) was made for advanced combustion systems and 
technology development. Estimates of boiler conver- 
sion, auxiliary equipment, operating, and other costs 
associated with a retrofit were made. An investment 
analysis was then performed including sensitivity to 
capital cost, O&M costs, and premium fuel and CWF 
prices. 29 refs., 52 figs., 15 tabs. 
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DE90012711/GAR PC A03/MF A01 
Department of Energy, Washington, DC. Office of the 
Deputy Assistant Secretary for Coal Technology. 
Pressurized fluidized-bed combustion program. 
Fiscal year 1990, Summary program plan. 

Sep 89, 23p DOE/FE-0180P 

Portions of this document are illegible in microfiche 
products. 


The goal of the Pressurized Fluidized Bed Combustion 
(PFBC) Program is to develop a scientific and engi- 
neering data base by the 1990’s so that the private 
sector can demonstrate and commercialize PFB sys- 
tems as a replacement for oil and gas-fired combus- 
tion systems within the utility market and as a more 
economical and environmentally acceptable coal-fired 
system for the utility market. PFBC involves burning 
coal in a bed of limestone (calcium carbonate) or dolo- 
mite (calcium magnesium carbonate) inside a furnace 
operated at elevated pressure and with bed tempera- 
tures normally in the range of 1400(degree)F-- 
1700(degree)F. The bed material (sorbent) is fluidized 
(suspended) by the injection of air at the bottom of the 
bed. Sulfur dioxide (SO(sub 2)), released during com- 
bustion of the coal, reacts with the sorbent (limestone 
or dolomite) and forms a solid sulfate that can be dis- 
charged from the system as a dry solid waste along 
with the coal ash. Advantages offered over other com- 
peting technologies for utility applications include high- 
efficiency, lower capital and operating costs (therefore 
lower-cost electricity), superior environmental per- 
formance, ability to burn a wide variety of fuels (includ- 
ing high-sulfur coals) and modularity (with no great 
cost penalty for loss of economies of scale). In addi- 
tion, PFBC has potential as a retrofit technology capa- 
ble of pollution control and capacity boosting for exist- 
ing coal-fired power plants, as well as a repowering 
technology for existing oil and gas-fired steam plants. 
3 tabs. 
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Combustion processes in black liquc. recovery: 
Analysis and interpretation of combustion rate 
_ and an engineering design model. Report No. 


W. J. Fredrick. Mar 90, 140p DOE/CE/40637-T8 
Contract AC02-83CE40637 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
orcas Original copy available until stock is exhaust- 
ed. 


The overall objective of this project is to develop com- 
putational models for predicting the combustion times 
for black liquor droplets in a recovery furnace environ- 
ment. These models are needed as an important com- 
ponent of large-scale, global recovery boiler models. 
The work is divided into two tasks: interpretation of ex- 
perimental black liquor single droplet combustion data 
from two laboratories; and formulation and evaluation 
of computational models for the stages of combustion 
of black liquor droplets. This report contains the results 
of the project. 109 refs., 64 figs., 12 tabs. 
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DE90013058/GAR PC A03/MF A01 
Kentucky Univ., Lexington. Dept. of Mechanical Engi- 
neering. 

Determination of local radiative properties in coal- 
fired flames. Technical progress report, first quar- 
ter of the second year, September 15, 1988-De- 
cember 15, 1988. 

M. P. Menguc. 1990, 12p DOE/PC/79916-4 
Contract FG22-87PC79916 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This report presents results of research on determin- 
ing the radiative properties of coal particles. In this 
quarterly report we briefly discuss the use of an in- 
verse Monte Carlo technique for plane-parallel media 
as part of our analytical studies. Experimentally, our 
main goal is to determine the radiative properties of 
coal particles as they are. It means that all surface ir- 
regularities, size distribution effects, and complex 
index of refraction uncertainties should be buried in the 
effective models we are developing. Tasks include: 
simple non-flame experiments; and flame experi- 
ments. Current focus is on the simple non-flame ex- 
periments, which would give an idea about our poten- 
tial and accuracy in determining the radiative proper- 
ties of coal particles without being affected by the hos- 
tile flame environment. For this, we decided to design 
an experimental test cell in which we can suspend coal 
particles of known rank, size, and size-distribution. The 
short term goal of this experiment is to use transmis- 
sion measurements at five different wavelengths to 
calculate the extinction efficiency of a one dimensional 
coal stream for different size distributions of coal parti- 
cles. 2 refs., 1 fig. 
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DE90013316/GAR PC A10/MF A02 
TRW Space and Technology Group, Redondo Beach, 
CA. Applied Technology Div. 

Advanced siagging coal combustion system 
ASCCS. Final report, Volume 1, Test task results. 
Progress rept. 

Jun 89, 225p DOE/PC/60422-T7 

Contract AC22-84PC60422 

Sponsored by Department of Energy, Washington, DC. 
Original copy available until stock is exhausted. 


TRW has developed an advanced slagging coal com- 
bustor for the conversion to coal of coal-, oil-, and gas- 
fired boilers, furnaces, kilns, and other heat utilization 
equipment. A partially developed, slagging combustor 
was characterized at a thermal power level of 10 MM 
Btu/hr with Eastern and Western pulverized coals, and 
an Eastern coal water mixture. Scaling and Perform- 
ance verification testing was performed on a full scale 
50 MM Btu/hr combustor. The TRW 50 MM Btu/hr 
combustor was then mated with a TRW supplied boiler 
simulator to investigate combustor interaction effects 
with downstream heat utilization equipment. This final 
technical project report presents the results of a three 
year effort to develop a data base for coal conver- 
sions. Significant contributions have been made in 
coal mineral matter removal (90% +), NO(sub x) con- 
trol through combined fuel and oxidizer staging (to 250 
ppMv), and characterization of the combustor particu- 
late effluent (4 micron mean diameter, 5% above 10 
microns). Fair SO(sub x) control was achieved at the 
30% to 40% reduction level. The ability to use coal 
water mixtures as a fuel delivery option was met with 
limited success. 72 figs., 5 tabs. 
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1990-June 20, 1990. 
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The purpose of this trip was to learn about English gov- 
ernment-funded work on coal conversion and utiliza- 
tion processes, particularly the topping cycle system 
employing coal gasification and circulating fluidized- 
bed combustion; to discuss Dutch University research 
on recovery and storage of carbon dioxide; to discuss 
fossil energy materials research and development ac- 
tivities at the Netherlands Organization for Applied Sci- 
entific Research (TNO); and to chair an ASME Coal 
Utilization Committee session on Coal-Based Gas Tur- 
bine Systems at the 35th International Gas Turbine 
and Aeroengine Congress and Exposition (ASME Con- 
gress). Visits were made to the British Coal Corpora- 
tion Coal Research Establishment (CRE) in England, 
and to the University of Utrecht and the TNO Metals 
Research Institute in The Netherlands. Mutual areas of 
research interest were discussed with CRE including a 
project for testing iron aluminide alloys in the CRE 
gasifier. Agreement was reached on cooperation in 
regard to exchange of information on ceramic filter de- 
velopment, and it was decided to continue discussions 
for testing filters fabricated on the AR&TD Materials 





Program in CRE’s Filter Durability Test Program. Ex- 
tensive discussions at the University of Utrecht cen- 
tered on their studies of the technologies and costs of 
removing and sequestering carbon dioxide emissions 
from fossil-fired power plants. Research areas of 
mutual interest were discussed at the TNO Metals Re- 
search Institute, particularly their work on materials for 
fluidized-bed combustion systems. At the ASME Con- 
gress, the principal activity was the conduct of a ses- 
sion on coal-based gas turbine systems. 
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West Virginia Univ., Morgantown. Dept. of Mathemat- 
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Mathematical and numerical study of nonlinear 
waves arising in a one-dimensional model of a flu- 
idized bed. Progress report, August 16, 1989- 
August 14, 1990. 

G. Ganser, |. Christie, and J. Lightbourne. 14 Apr 90, 
16p DOE/ER/25067-2 

Contract 76ER01112act FGO5-88ER25067 
Sponsored by Department of Energy, Washington, DC. 
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We are investigating three mathematical models that 
joan two-phase flow in a one-dimensional fluidized 
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DES0014468/GAR 

PSI Technology Co., Andover, MA. 
Transformations of inorganic coal constituents in 
combustion systems: Part 2, Sections 7 and 8; Ap- 
pendices A and B. Phase 1 final report, October 25, 
1986-December 29, 1989 including quarterly report 
No. 13, October-December 29, 1989. 

Progress rept. 

A. A. Boni, J. J. Helble, S. Srinivasachar, J. M. Beer, 
and A. F. Sarofim. Mar 90, 492p DOE/PC/90751-T4- 
Pt.2, PSI-1024/TR-1010-Pt.2 

Contract AC22-86PC90751 

Sponsored by Department of Energy, Washington, DC. 
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products. 


Objectives of this project are to: define the partitioning 
of inorganic constitutents associated with raw coal 
particles among products (including vapors, aerosols, 
and residual char/ash particles) formed under condi- 
tions representative of pulverized coal flames as a 
function of the specific (intrinsic and extrinsic) charac- 
teristics of the raw coal and the environment in which 
the transformations occur; elucidate and quantify the 
fundamental processes by which transformations of 
the inorganic constituents occur; and develop, based 
on the information required above, a tractable “‘proc- 
ess” model capable of predicting the significant fea- 
tures of the transformation process, most importantly, 
the distribution and nature of products. This report de- 
scribes work in the following areas: behavior and ef- 
fects of coal mineral matter in a laboratory pulverized 
coal combustor, and idealized combustion determina- 
tion of ash particle formation and surface stickiness. 
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Development of a vortexing combustor (VC) for 
pe er men heating applications (cold flow mod- 
eling). Technical ress report No. 5. 

S. Nieh. Aug 88, 35; E/PC/79661-T3 

Contract AC22-87PC79661 

Sponsored by Department of Energy, Washington, DC. 
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A series of measurements of the gas flow field was 
conducted on the full-scale Vortex Combustor (VC) 
model. A number of influencing factors, both configu- 
rational and operational, were studied and their effects 
on the aerodynamic structure in the VC test chamber 
were delineated. Test results showed that aerodynam- 
ics favorable for the initiation of fuel ignition and char 
burnout can be achieved in VC chambers. Visualiza- 
tion tests of icle flow on the bench-scale model 
demonstrated that particle behaviors in the VC cham- 
ber can be controlled aerodynamically. The test results 
and operational experience are deemed highly valua- 
ble for VC combustor design. In the aspect of mathe- 
matical modeling, computations of the particle flow 
field with the newly developed statistic-trajectory 
model have been made based on solved gas flow field 
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in VC processes. The interaction of gas flow field and 
particle flow field in terms of gas-particle slip velocity 
was identified. Large gas-particle slip velocities ob- 
tained in the VC chamber are ped favorable for the 
combustion processes. 5 refs., 16 figs., 4 tabs. 
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Tokyo (Japan). 

Bifuntan nensho ni tomonau NO(sub x) haichu min- 
enbun doji t nensho gijutsu no kaihatsu (2). 
Metan chunyuho ni yoru kento. (Development of 
low-NO(sub x) and low-ignition loss combustion 
technology on perme coal combustion (2)). 
Mar 89, 38p CRIE-W-88025 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


In order to develop a low-NOx and low-ignition loss 
combustion technology on pulverized coal combustion 
in thermal power plants, the relation between methane 
injection conditions and NOx reduction was investigat- 
ed, injecting methane into a combustor as reducing 
fuel of NOx. As a result, in the case of non-two stage 
combustion, as a methane injection point was located 
apart from a burner, NOx reduction rate increased with 
an increase in methane injection rate. In the case of 
two stage combustion, as the methane injection point 
was located near the burner, NOx reduction rate in- 
creased with an increase in methane injection rate. As 
methane was being injected, NOx reduction rate also 
increased with an increase in rate of two stage com- 
bustion air. Unburned carbon in fly ash at 100ppm in 
NOx concentration reduced to 30% on only two stage 
combustion, 19% as air injection was added to it, and 
14% as both air and methane injection were added. 8 
refs., 33 figs., 8 tabs. 
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DE$0503406/GAR PC A04/MF A01 
Central Research Inst. of Electric Power Industry, 
Tokyo (Japan). 

Bifuntanyo wide renji bana no kaihatsu (2). Mokei 
ni yoru bana nodo choseibu kihon kozo no kento. 
(Development of wide-range burner by control of 
pulverized coal concentration (Part 2). Study of 
construction to control of particle concentration 
by burner wee. 

Apr 89, 53p CRIE-W-88032 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
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The concentration adjusting wide range burner with a 
function of middle load operation in coal fired power 

jeneration, was studied. In order to utilize the voltex 
force of air flow carrier for adjustment of the density/ 
grading of coal, two acryl models were prepared for 
experimental purpose, and the generated voltex air 
flow was capable to be visualized. As the result, it was 
confirmed that the comparatively strong air voltex flow 
was generated under the condition of wide range flow 
quantity, and classification/concentration of the parti- 
cles in the air flow was feasible. The voltex flow was 
generated by tangential inflow method (Model-A) or 
axial flow method (Model-B), and the model burner 
was made for experimental purpose which adjusts the 
density and grading by centrifugal and inertia force of 
the particles in the flow, then classification and con- 
centration performance of nozzle with tripple-pipe con- 
struction was found. The enrichment of particle density 
furnished to the model burner showed 2-3 times as 
high as density than before under experimental condi- 
tions in outer pipe of Model-A and in intermediate pipe 
of Model-B. So, it is considered that Model-A is better 
because of easy adjustment of the voltex flow and its 
simple construction. 8 refs., 42 figs., 4 tabs. 
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Sekitan nensho shikenro ni okeru tei fukaji no 
NO(sub x) haichu minenbun haisyutsu tokusei (1). 
Jurai burner ni yoru kento. (Emission characteris- 
tics of NO(sub x) and ignition loss on pulverized 
coal combustion at low load (Part 1)). 

Oct 89, 34p CRIE-W-89003 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The construction of a coal fired power plant has been 
implemented from a viewpoint of diversification of a 
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power source. In the coal fired power plant construct- 
ed in future, it is required to develop technology for 
stable combustion at low load to keep supply and 
demand in balance, as well as advanced environmen- 
tal control technics such as the reduction of emission 
of NO (sub x) and ignition loss. In this report, the emis- 
sion characteristics of NO (sub x) and ignition loss of 
the usual burner at low load in a test furnace operation 
for coal fines combustion are investigated, as a basic 
study for simultaneous —— technics of NO (sub x) 
and ignition loss at low load. At the case of low load 
the NO (sub x) concentration is increased due to the 
increase of air/coal (A/C) ratio, and the ignition loss is 
also increased because of a lowering of the flame tem- 
perature. When the A/C ratio is set to the same value 
of the rated load, the NO (sub x) concentration is low- 
ered to the same concentration at the rated load, how- 
ever the ignition loss is higher than that at the case of 
the rated load. 4 refs., 17 fos. 5 tabs. 
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NO(sub x) haichu minenbun haishutus tokusei ni 
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haichu minenbun nodo. (Effects of coal combus- 

tion conditions 


to emission characteristics of 
NO(sub x) and unburned carbon in fly ash (Part 1)). 
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In Japanese. 
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The construction of a coal fired power plant has been 
implemented from a viewpoint of diversification of a 
power source. Development of simultaneous reducing 
technics of NO (sub x) and unburned carbon in fly ash 
has been conducted to cope with a large quantity of 
emission of NO (sub x) and unburned carbon in the 
coal fired power plant. NO (sub x) emission and un- 
burned carbon concentration in fly ash indicate various 
values by distinction of coal species, consequently it is 
necessary to predict these values in selection of coal 
rank and determination of a combustion condition. A 
study on emission characteristics of NO (sub x) and 
unburned carbon in fly ash was conducted by using 
two-stage combustion and multi-stage air injection with 
six ki of test coal. NO (sub x) emission and un- 
burned carbon concentration in fly ash vary with coal 
rank, however NO (sub x) emission decreases, un- 
burned carbon concentration in fly ash tends to in- 
crease in any test coal. The conversion rate of fuel N 
to NO (sub x) and the residual rate of unburned carbon 
by using two-stage combustion method and multi- 
stage air injection method are able to predict from 
those in non two-stage combustion in any test coal. 4 
refs., 10 figs., 4 tabs. 
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In order to improve the environmental conditions of a 
coal fired power plant, development of simultaneous 
reducing technology of NO (sub x) and ignition loss 
has been conducted. In this report, NO (sub x) reduc- 
tion characteristics by propane and hydrogen injection 
are elucidated, and comparative studies of NO (sub x) 
decrease effects on three kinds of fuel such as meth- 
ane, propane and hyd nm are conducted. As a 
redult, followings are clarified. At the case of non-two 
stage combustion, if the location of saturated hydro- 

injection point is distant from the burner and 
the saturated hydrocarbon injection rate increases, the 
De-NO (sub x) rate is high. At the case of two stage 
combustion, if the location of saturated hydrocarbon 
injection point is near the burner and saturated hydro- 
carbon injection rate increases, the De-NO (sub x) rate 
is high. In the suitable multi-stage air injection and 
saturated hydrocarbon injection condition, the effect of 
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NO (sub x) and ignition loss reduction simultaneously 
by injection of saturated hydrocarbons (methane and 
propane) is almost same degree. Both the case of 
non-two stage and two stage combustion, there is no 
effect of NO (sub x) reduction by hydrogen injection. 5 
refs., 17 figs., 7 tabs. 


060,059 

DE90506130/GAR PC A08/MF A01 
Ecole Nationale Superieure des Mines de Paris 
(France). 

Experimental study of pulverized coal combustion 
in a simplified vertical furnace with heat exchang- 
ers. Operating parameters in function of fuel char- 
acteristics and control parameters. Application to 
kinetics of mass and heat exchange and study of 
ash deposits on exchanger walls. 

These (D. es Sc). 

M. Zaoui. 1988, 173p FRNC-TH-3596 

In French. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


For operation of thermal generators using pulverized 
coal, composition of mineral residue after combustion 
in air, ash fusibility and fouling rate are studied. A pilot 
furnace was realized for pulverized coal combustion at 
temperature similar to industrial generators. A biblio- 
graphic study recalls main results on ash fusibility, slag 
formation and fouling. Mineral composition is studied 
for different flame temperature by physical and chemi- 
cal analysis of the slag. Influence of ash deposit thick- 
ness on exchanger walls and wall temperature on 
composition are also examined. 


060,060 

DE90797095/GAR PC A04/MF A01 

— Energy Research Foundation ECN, 
etten. 

Early reactivity and nitrogen release in pulverized 

coal combustion. Investigation within the project 

‘initial Stages of Combustion’ of the International 

Energy Agency implementing agreement for a pro- 

gram of research, development and demonstra- 

tion of coal combustion sciences, Annex 1. 

H. M. Ten Brink, and P. G. T. Heere. Jan 90, 61p 

ECN-225 

U.S. Sales Only. Portions of this document are illegible 

in microfiche products. 


The extent and rate of the release of volatile combusti- 
bles from pulverized high-volatile bituminous coals has 
been tested as a means to characterize the early reac- 
tivity. These tests were performed on a set of coals ina 
bench-scale laminar flow burner, in which temperature 
and heating rate are representative of those in a full- 
sized furnace flame. Results were compared with 
those obtained in fixed-bed tests. In conjuction with 
the probing of the reactivity of the coals in the initial 
combusition phase, the rate and extent of the early ni- 
trogen release of the coals were determined. The ob- 
jective of the tests is to evaluate the usefuliness of 
laminar flow burners as a test facility for assessing 
early combustion characteristics. 9 tabs., 5 figs., 22 
refs., 2 apps. 


060,061 

N90-23518/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Fuel-Rich Catalytic Combustion: A Fuel Processor 
for High-Speed Propulsion. 
T. A. Brabbs, R. J. Rollbuhler, and E. A. Lezberg. 
1990, 11p NAS 1.15:103177, E-5555, NASA-TM- 
103177 

Presented at the 26TH Joint Propulsion Conference, 
Orlando, Fi, 16-18 Jul. 1990; Cosponsored by Aiaa, 
Sae, Asme, and Asee. 


Fuel-rich catalytic combustion of Jet-A fuel was stud- 
ied over the equivalence ratio range 4.7 to 7.8, which 
yielded combustion temperatures of 1250 to 1060 K. 
The process was soot-free and the gaseous products 
were similar to those obtained in the iso-octane study. 
A carbon atom balance across the catalyst bed calcu- 
lated for the gaseous products accounted for about 70 
to 90 percent of the fuel carbon; the balance was con- 
densed as a liquid in the cold trap. It was shown that 52 
to 77 percent of the fuel carbon was C1, C2, and C3 
molecules. The viability of using fuel-rich catalytic 
combustion as a technique for preheating a practical 
fuel to very high temperatures was demonstrated. Pre- 
liminary results from the scaled up version of the cata- 
lytic combustor produced a high-temperature fuel con- 
taining large amounts of hydrogen and carbon monox- 
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ide. The balance of the fuel was completely vaporized 
and in various stages of pyrolysis and oxidation. Visual 
observations indicate that there was no soot present. 


060,062 


PB90-269655/GAR PC AO5/MF A01 
California Inst. of Tech., Pasadena. Graduate Aero- 
nautical Labs. 

Combustion in Turbulent Jets and Buoyant 
Flames. Final Report-Phase 1 (January 1, 1987-De- 
cember 31, 1989). 

P. E. Dimotakis, J. E. Broadwell, and E. E. Zukoski. 
15 May 90, 83p GRI-90/0154 

Grant GRI-5087-260-1467 

See also PB90-156993. Sponsored by Gas Research 
Inst., Chicago, IL. 


The report summarizes and reports on progress made 
through the end of the first phase of this program. In 
the course of this effort, fundamental studies were 
conducted to investigate and document salient fea- 
tures of the phenomenology of turbulent mixing, to the 
extent necessary to understand the fundamental proc- 
esses and incorporate the results in simple models. 
The work has concentrated on turbulent jet diffusion 
(non-premixed) flames, extending from the momen- 
tum-dominated regime to the buoyancy-dominated 
agra in both reacting and non-reacting flows, in liq- 
uids as well as gases. 


060,063 


PB90-270182/GAR PC E06/MF E06 
Cambridge Univ. (England). Dept. of Engineering. 
Auto-ignition in Laminar and Turbulent Non-Pre- 
mixed Systems. 

B. Rogg, P. Bruel, and K. N. C. Bray. Apr 90, 25p 


CUED/A-THERMO/TR-34 

Presented at the Symposium (International) on Com- 
= (23rd) held in Orleans (France) on July 22-27, 
1 4 


The motivation for the study is to enhance the present 
understanding of combustion in Diesel engines, a com- 
plex physico-chemical process which requires the 
interaction of chemistry and turbulence to be taken 
into account. The structure of the paper is as follows. 
First mixing and auto-ignition are investigated at the 
molecular level, i.e., in laminar non-premixed systems. 
Specifically, a Tsuji-like stagnation-point flow geome- 
try is adopted to investigate the internal structure of 
counterflow diffusion flames at moderate to elevated 
pressures for a wide range of strain rates. From the 
results of the unsteady calculations of an evolving lam- 
inar diffusion flame, a ‘flamelet library’ is constructed 
whose entries are the mass fractions and the tempera- 
ture as functions of a conserved scalar, representing 
the instantaneous degree of molecular mixing, and a 
reaction-progress variable, representing the instanta- 
neous degree to which reactants have been converted 
into products by chemical reactions. Finally, a model is 
developed to predict the evolution of a homogeneous 
isotropic turbulent medium during molecular mixing 
and auto-ignition. 
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PB90-271800/GAR PC A03/MF A01 
National Bureau of Standards (NEL), Washington, DC. 
Center for Fire Research. 

FIREDOC Users Manual (Revised). 

N. H. Jason. Sep 87, 40p NBSIR-87/3562 
Supersedes PB88-110317. 


FIREDOC is the on-line bibliographic database which 
reflects the holdings (published reports, articles, 
books, and audiovisual items) of the Fire Research In- 
formation Services (FRIS), at the Center for Fire Re- 
search, National Bureau of Standards. The manual 
provides a step-by-step technique for entering and ex- 
iting the database via telecommunication lines, as well 
as a number of techniques for searching the database 
and processing the results of the searches. 
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DE90013472/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 


Development of deep drawn aluminum piston 


tanks. 

J. C. Whitehead, R. L. Bronder, L. W. Kilgard, M. C. 
Evans, and A. E. Ormsby. 8 Jun 90, 7p UCRL- 
102572, CONF-900720-2 

Contract W-7405-ENG-48 

AIAA/SAE/ASME/ASEE joint propulsion conference 
and exhibit (26th), Orlando, FL (USA), 16-18 Jul 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


An aluminum piston tank has been developed for ap- 
plications requiring lightweight, low cost, low pressure, 
positive-expulsion liquid storage. The 3 liter (183 
in(sup 3)) vessel is made primarily from aluminum 
sheet, using production forming and joining oper- 
ations. The development process relied mainly on 
pressurizing prototype parts and assemblies to failure, 
as the primary source of decision making information 
for driving the tank design toward its optimum mini- 
mum-mass configuration. Critical issues addressed by 
development testing included piston operation, 
strength of thin-walled formed shells, alloy choice, and 
joining the end cap to the seamless deep drawn can. 9 
refs., 8 figs. 
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AD-A224 601/5/GAR PC A13/MF A02 
Advisory Group for Aerospace Research and Develop- 
ment, Neuilly-sur-Seine (France). 

Comparative Engine Performance Measurements 
Held in Torino, Italy on 14-15th May 1990, London, 
United Kingdom, 17-18 May 1990, Montreal, 
Canada, 4-5th June 1990 and Monterey, California, 
7-8th June 1990 (Mesures Comparatives des Per- 
formances des Moteurs). 

May 90, 290p Rept no. AGARD-LS-169 

Abstract in English and French. 


The AGARD Propulsion and Energetics Panel has 
sponsored an international, inter-facility comparison 
programme for turbine engine test facilities over the 
past nine years. The effort was driven by the critical 
nature of engine test measurements and their influ- 
ence on aircraft performance predictions, ass well as 
the need for a sound understanding of test-related fac- 
tors which may influence such measurements. The 
basic idea was that a nominated engine would be 
tested in several facilities, both ground-level adn alti- 
tude, the results then compared, the explanations 
sought for any observed differences. This lecture 
series presents the information obtained from this 
comprehensive program. Emphasis is given to the def- 
inition and explanation of differences in test facility 
measurements and to the lessons learned from this 
unique experiment. Partial contents: Design of the 
UETP (Uniform Engine Test Program) experiment; The 
basis for facility comparison; Investigation of factors 
affecting data comparison; Comparison of altitude; 
Comparison of ground-level test cells and ground-level 
to altitude test cells; Measurement uncertainty in gas 
turbine performance determination; Experience in de- 
veloping an improved design of experiment (Lessons 
learned); Conclusions about facility capabilities & prac- 
tices; Experience in developing an improved ground- 
level test capability; General test plan. 


060,067 

DE90009669/GAR PC AO5/MF A01 
Westinghouse Electric Corp., Orlando, FL. Power Gen- 
eration Projects Div. 

Advanced coal-fueled gas turbine systems. Annual 
technical progress report, July 1988-June 1989. 

Jul 89, 87p DOE/MC/23167-2836 

Contract AC21-86MC23167 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
—— Original copy available until stock is exhaust- 


This is the second annual technical progress report for 
the Advanced Coal-Fueled Gas Turbine Systems Pro- 
= This pong $y was initiated by the Department of 

nergy as an R&D effort to establish the technology 
base for the commercial application of direct coal-fired 
gas turbines. The combustion system under consider- 
ation incorporates a modular three-stage slagging 





combustor concept. Fuel-rich conditions inhibit 
NO(sub x) formation from fuel nitrogen in the first 
stage; coal ash and sulfur are subsequently removed 
from the combustion by an impact separator in the 
second stage. Final oxidation of the fuel-rich gases, 
and dilution to achieve the desired turbine inlet condi- 
tions are accomplished in the third ——. During the 
period covered by this annual report, the combustor 
was operated for the first time. This unit is the subscale 
slagging combustor designed specifically for this pro- 
gram. In steady operation during the succeeding 
months, this apparatus demonstrated excellent per- 
pe ge as will be described in this report. 50 figs., 
tabs. 


060,068 

DE90013269/GAR 

Petia bag ie. TN. _ . 
ine testing of the: raphic ph ors. Part 

1, Pratt and Whitney fixed blade test; Part 2, Virgin- 

ia Polytechnic Institute turbine-blade test. 

K. W. Tobin, M. R. Cates, D. L. Beshears, J. D. 

Muhs, and G. J. Capps. May 90, 17p ORNL/ATD-31 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


PC A03/MF A01 


A thermographic phosphor technique is being devel- 
oped for nonintrusive high temperature analysis of the 
hostile environments associated with turbomachinery. 
This unique noncontact measurement system will 
eventually be applied to high-speed, rotating surfaces 
whose direct analysis has been unobtainable with cur- 
rent temperature-sensing devices and systems. Two 
experiments are reported which involve static surface 
temperature measurements in a Pratt & Whitney 
PW2037 turbine engine, and dynamic surface temper- 
ature measurements in a Pratt & Whitney JT15D turbo- 
fan jet engine. The thermographic phosphor materials 
applied to these engine environments were europium- 
doped yttrium oxide (T(sub 2)O(sub 3):E(sub u)) and 
europium-doped yttrium vanadate (YVO(sub 4):E(sub 
u)). The excitation energy was supplied by a tripled ne- 
— YAG (Nd:YAG) laser at 355 nm. 11 refs., 14 
igs. 


060,069 

DE90503998/GAR PC A03/MF A01 
Central Research Inst. of Electric Power Industry, 
Tokyo (Japan). 

Sekitan gasukayo gas turbine nenshoki no kai- 
hatsu (5). Hoen kyokagata nenshoki no kihon toku- 
sei. (Development of gas turbine combustor using 
coal derived gaseous fuel (Part 5). Evaluation of 
rich-lean combustor with pilot flame). 

Nov 89, 38p CRIE-W-89017 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Combined-cycle power generation using coal derived 
gaseous fuel is paid attention but the coal derived gas- 
eous fuel has problems in which calorific value is lower 
than those of conventional fuels such as LNG and etc., 
and contains CO difficult to burn and NH (sub 3) result- 
ing NO (sub x). This paper described the development 
of 1,300 centidegree class gas turbine combustor 
used in a combined-cycle power plant using a en- 
trained flow gasification with air injection. Subsequent 
to the previous paper in which the rich-lean combus- 
tion was clarified to be effective to reduce NO (sub x), 
the rich-lean combustor with pilot flame and with an 
accessory Cell to aim flame stability at the rich com- 
bustion zone was trially manufactured and tested re- 
sults were reported in this paper. From the tested re- 
sults using standard conditions of 4,000Nm (sup 3) /h 
of air supplying rate, 2,400Nm (sup 3) /h fuel supplying 
rate and 1,300 centidegree of combustor outlet tem- 
perature, it became clear that the flame stability in the 
primary combustion zone was improved remarkably 
and the conversion rate of NO (sub x) could be de- 
creased from 70% to 50% by moving the second air 
injection port to downstream. 6 refs., 23 figs., 4 tabs. 


060,070 

DE90505516/GAR PC A03/MF A01 
National Aerospace Lab., Tokyo (Japan). 

Koon sainetsu nenshoki kenkyu kaihatsu yo tei 
sanso nensho shiken sochi. (Low — combus- 
tion tester for high temperature reheat combus- 


tors). 
Apr 89, 17p NAL-TM-605 
In Japanese. 
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As a part of the development of high efficiency reheat 
cycle gas turbines, the combustion tester capable of 
testing under various oxygen content conditions at a 
combuster inlet was developed, to examine the flame 
holding, combustion and emission characteristics of 
combustors in high temperature low oxygen combus- 
tion. The tester allowed to supply the gas of low 
oxygen content (11%) and 1086K for combustion ex- 
periments of a half scale combustor model. The 
oxygen content of air was reduced to 11% by using an 
existing —— gas turbine combustor as a preheat 
combustor. @ temperature of as-preheated gas 
(1500K) was lowered with latent heat of water injected 
into the gas in a water-evaporizing cooler, and temper- 
ature profiles were obtained from the gas sampled at 
the combuster exit. As the experimental results, the 
cooler could obtain efficiently the required gas temper- 
ature at pressures of 5-8ata and an air/water ratio of 
10 nearly equal to a design specification. 16 refs., 12 
figs., 4 tabs. 


060,071 

DE90505519/GAR PC A03/MF A01 
National Aerospace Lab., Tokyo (Japan). 

Gas turbine tokei nenshoki deguchi danmen deno 
fusoku oyobi ondo bunpu no sokutei. (Measure- 
ment of velocity and temperature profiles at the 
exit plane of a Tee turbine combustor). 

— 89, 19p NAL-TM-609 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Velocity and temperature profiles at the exit plane of a 
tubular gas turbine combustor were measured in detail 
on an existing combustor. Those were measured 
under atmospheric conditions adjusted to have a 
design Mach number, because of difficulty under 
p= specifications (pressure: 55atm, temperature: 
1600K). Both velocity and temperature profile were 
slightly asymmetric due to a swirler, however, in non- 
combustion, the velocity profile was relatively uniform, 
and its radial profile showed a small peak on the side 
of a turbine blade hub, indicating large difference from 
the temperature profile. Each profile was slightly differ- 
ent between the case under a design temperature rise 
conditon and the case under a design reference cross 
section velocity or liner pressure loss condition, even 
under the same Mach number. As compared with ex- 
isting high pressure combustion test data measured on 
a half scale combustor, the temperature profiles were 
different each other. 5 refs., 23 figs., 3 tabs. 


060,072 

DE90505520/GAR PC A03/MF A01 
National Aerospace Lab., Tokyo (Japan). 

Decay of secondary flow and the associated loss 
variation downstream of an annual turbine stator 
cascade. 

Apr 89, 16p NAL-TR-1021T 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Flows downstream of an annular turbine stator cas- 
cade were measured in detail at seven serial measur- 
ing planes, using a five-hole pitot tube and total pres- 
sure probe, and the decay of secondary flows and vari- 
ation of associated total loss were examined. The ef- 
fects of rotation of a hub endwall and effects of sec- 
ondary air injection from the hub endwall on the sec- 
ondary flow and the loss were also analyzed. The 
shape of wake downstream of the cascade was mainly 
affected by secondary vortices, and after inner vortex 
near the hub endwall made an endwall boundary layer 
thickness non-uniform, it dissipated quickly due to vis- 
cous friction with the endwall. After outer voltex was 
pushed inward, it decayed gradually downstream of 
the cascade. The rotation of the hub endwall induced 
outward secondary flows and reduced pressure losses 
there. A small amount of air injected from a hub end- 
wall slit induced inward secondary flows and increased 
total pressure losses. 11 refs., 13 figs., 1 tab. 
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DE90505524/GAR PC A04/MF A01 
National Aerospace Lab., Tokyo (Japan). 

Doyoku shindo no hisesshoku keisokuho no 
kenkyu. (Noncontact measurement of rotating 
blade vibrations). 

Aug 89, 51p NAL-TR-1033 

In Japanese. 
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The noncontact measurement method of rotating 
blade vibrations was developed for fans, compressors 
and turbines, and applied to turbofan engines and in- 
dustrial gas turbines. The method required no machin- 
ing of blades and rotor except sensors attached to a 
casing to detect blade-tips. The method allowed to 
measure simultaneously the vibration of all blades, by 
measuring elapsed times of blade-tips rotating from a 
measuring start point to a detecting point, and detect- 
ing the time differences between a vibration and non- 
vibration condition. The measuring system was com- 
posed of the detectors and subsystems for signal 
processing, control, calculation and display. The vibra- 
tion wave forms of a few blades and the maximum vi- 
bration amplitudes of all the blades were displayed on 
a realtime basis in an on-line monitoring mode, and an 
off-line data processing mode was also available for 
subsequent analyses and reviews. The results of appli- 
cation to existing engines favorably agreed with those 
of strain gage measurements. 16 refs., 75 figs., 3 tabs. 
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DE90505553/GAR PC A03/MF A01 
Central Research Inst. of Electric Power Industry, 
Tokyo (Japan). 

Suiryu model kashika shuho ni yoru gas turbine 
nenshokinai no ryudo kongo tokusei (1). Nishitsu- 
gata nenshoki to hoen kyokagata nenshoki no to- 
kusei. (Flow and mixing characteristics of gas tur- 
bine combustor using water flow model (Part 1). 
Characteristics of venturi combustor and ad- 
vanced rich-lean combustor with pilot flame). 

Sep 89, 45p CRIE-W-89001 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The flow and mixing characteristics of two types of gas 
turbine combustors (a venturi combustor and ad- 
vanced rich-lean combustor with pilot flame) were ex- 
amined using a water flow model. On the venturi com- 
bustor, flame holding was strongly affected by a sub- 
recirculation flow of a liner dorm, and a wide fuel rich 
region was formed in a rich combustion region. The 
reduction of NO (sub x) emission was thus expected, 
as the flame holding was ensured in the rich combus- 
tion region. On the advanced rich-lean combustor with 
pilot flame, because the air ejected from the second jet 
air nozzle flowed backward as far as a sub-chamber, 
no reduction of NO (sub x) concentration was attained 
even under less air conditions of the fuel rich region. In 
the combustor with the nozzle shifted downstream, be- 
cause the ejected air flow scarcely reached the rich 
combustion region, the reduction of NO (sub x) was 
thus expected under stable fuel rich conditions. 7 refs., 
25 figs., 6 tabs. 
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N90-23591/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Introducing the VRT Gas Turbine Combustor. 

J. O. Melconian, A. A. Mostafa, and H. L. Nguyen. 
1990, 14p NAS 1.15:103176, E-5554, NASA-TM- 
103176 

Presented at the 26TH Joint Propulsion Conference, 
Orlando, Fl, 16-18 Jul. 1990; Cosponsored by Aiaa, 
Sae, Asme, and Asee. 


An innovative annular combustor configuration is 
being developed for aircraft and other gas turbine en- 
gines. This design has the potential of permitting 
higher turbine inlet temperatures by reducing the pat- 
tern factor and providing a major reduction in NO(x) 
emission. The design concept is based on a Variable 
Residence Time (VRT) technique which allows large 
fuel particles adequate time to completely burn in the 
circumferentially mixed primary zone. High durability of 
the combustor is achieved by dual function use of the 
incoming air. The feasibility of the concept was dem- 
onstrated by water analogue tests and 3-D computer 
modeling. The computer model predicted a 50 percent 
reduction in pattern factor when compared to a state 
of the art conventional combustor. The VRT combus- 
tor uses only half the number of fuel nozzles of the 
conventional configuration. The results of the chemical 
kinetics model require further investigation, as the 
NO(x) predictions did not correlate with the available 
experimental and analytical data base. 


060,076 


PB90-270398/GAR PC A03/MF A01 
Radian Corp., Research Triangle Park, NC. 


December 1,1990 61 





COMBUSTION, ENGINES, & PROPELLANTS 


Jet & Gas Turbine Engines 


Evaluation of SCR NOx Controls for Small Natural 
Gas-Fueled Prime Movers. Phase 1. Topical 


Report. 

G. S. Shareef, and D. K. Stone. Jul 90, 50p DCN-90- 
209-028-11, GRI-90/0138 

Contract GRI-5089-254-1899 

Sponsored by Gas Research Inst., Chicago, IL. 


The objective of the study was to develop a data base 
on selective catalytic reduction (SCR) applications on 
small natural gas-fired prime movers with emphasis on 
SCR system performance and costs. Major sources of 
information included telephone contacts with the SCR 
sites, SCR system suppliers, and engine/turbine man- 
ufacturers. Eleven SCR units were identified as oper- 
ational at seven sites on gas turbines. All were base 
load neration facilities. On internal combustion 
(IC) engines, 13 SCR units at nine sites are operational 
(three neration and ten gas compression/trans- 
mission/distribution). Nine of the units are variable 
load applications. Two principal SCR system problems 
identified include lack of reliability for continuous emis- 
sion monitors (CEMs) and catalyst failures due to 
either structural integrity or poisoning. Total installed 
capital costs for SCR systems on combustion turbines 
showed a smooth decrease from 140 to 40 $/hp for 
the 4,300 to 12,000 hp size range. Catalyst costs were 
about 30 to 40% of the total installed costs. IC engine 
SCR costs ranged from 30 to 250 $/hp, with no appar- 
ent correlation with engine size. 


Reciprocation & Rotating Combustion 
Engines 
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DE90000485/GAR 
Department of Energy, Morgantown, WV. Morgantown 
Energy Technology Center. 

Heat engines. Technology status report. 

ye rept. 

N. F. Rekos, and E. L. Parsons. Sep 89, 38p DOE/ 
METC-90/0267 
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For the past decade, the Department of Energy (DOE) 
has sponsored projects to develop diesel and gas tur- 
bine engines capable of operating on low-cost, coal- 
based fuels. Much of the current work addresses the 
use of coal-water fuel (CWF) in diesel and turbines, 
although there is some work with dry coal feed and 
other coal fuels. Both the diesel and gas turbine por- 
tions of the er include proof-of-concept and sup- 
port projects. Specific highlights of the program in- 
clude: engine tests and economic analyses have 
shown that CWF can replace 70% of the diesel oil 
used in the duty cycle of a typical main-line locomotive; 
A. D. Little and Cooper-Bessemer completed a system 
and economic study of coal-fueled diesel engines for 
modular power and industrial cogeneration markets. 
The coal-fueled diesel was found to be competitive at 
fuel oil prices of $5.50 per million British thermal units 
(MBtu); Over 200 hours of testing have been complet- 
ed wag eo in full-scale, single-cylinder diesel en- 
ines. Combustion efficiencies have exceeded 99%; 
ith CWF and dry coal fuel forms can be burned in 
short residence time “in-line” combustors and in “off- 
base” combustors with a combustion efficiency of over 
99%; Rich/lean combustion systems employed by the 
three major DOE contractors have demonstrated low 
NO(sub x) emmissions levels; Contractors have also 
achieved promising results for controlling sulfur oxide 
(SO(sub x)) emissions using calcium-based sorbents; 
Slagging combustors have achieved between 65 and 
95% slag capture, which will limit particulate loading 
on pre-turbine cleanup devices. For many of the gas 
turbine and diesel applications emission standards do 
not exist. Our goal is to develop coal-fueled diesels 
and gas turbines that not only meet all applicable emis- 
sion standards that do exist, but also are capable of 
= possible future standards. 34 refs., 9 figs., 5 
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Modeling of knock in spark-ignition engines. 

C. K. Westbrook, and W. J. Pitz. 1990, 12p UCRL- 
JC-103593, CONF-900978-1 

Contract W-7405-ENG-48 

COMODIA ‘90: international symposium on diagnos- 
tics and modeling of combustion in internal combus- 
tion engines, Kyoto (Japan), 3-5 Sep 1990. Sponsored 
by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The chemical kinetic modeling of end gas autoignition 
leading to knocking behavior in spark ignition engines 
is discussed. The demands placed upon kinetic 
models by the conditions of temperature and pressure 
are examined, and the construction of both highly de- 
tailed and of more global or reduce kinetic models is 
outlined. Methods for including the influences of such 
factors as fuel molecule size and molecular structure 
are described for both types of knock model. The re- 
sults of both types of model analyses are presented, 
and the strengths and weaknesses of each are dis- 
cussed. 21 refs., 3 figs., 2 tabs. 
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DE90796101/GAR PC A07/MF A01 
Technical Univ. of Denmark, Lyngby. Inst. of Mathe- 
matical Statistics and Operations Research. 
Identifikation af benzinmotor | kontinuert tid. 
(Identification of gasoline fueled internal combus- 
tion engines in continuous time). 

H. Melgaard. 1989, 126p NEI-DK-330 

In Danish. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The aim was to determine a dynamic model for detec- 
tion of faults in an internal combustion engine in con- 
tinuous time. The motor is described, the sensors and 
the data collecting system are characterized. Litera- 
ture on this subject is surveyed and the chosen 
method of control is explained in detail. It is claimed 
that the method is significant in relation to reducing 
petrol consumption and air pollution from exhaust. 
(AB) 29 refs. (ERA citation 15:000000) 


060,080 

N90-23519/3/GAR PC A11/MF A02 
Ecole Centrale de Lyon, Ecully (France). 
Contributions a l’Etude des Flammes Parietales 
Turbulentes de Diffusion (Contributions to the 
oar of Parietal Flames Due to Turbulent Diffu- 
sion). 

Ph.D. Thesis. 

B. Ga. 1989, 226p ECL-89-22, ETN-90-96938 

Text in French. 


Thermal transfer between flame and container wall is 
investigated. The theoretical and experimental condi- 
tions are those found in combustion inside a diesel 
engine. A series of fundamental equations governing 
the axisymmetric turbulent flame are presented. These 
take into account the variations in the physical proper- 
ties of the fluid. The role of temperature, especially the 
effects due to variations in the volumetric mass, are 
descibed. The Deissler equation based on the Van 
Karman model is shown to be effective in flame analy- 
sis. 
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N90-23747/0/GAR PC AO5/MF A01 
Helsinki Univ. of Technology, Espoo (Finland). 
Development of a Spark Assisted Direct In| ion 
Multifuel Diesel Engine Especially for Alcohol 
Fuels. 

Ph.D. Thesis. 

E. U. Ubong. 1989, 85p ACTA-POLYTEC-SCAND- 
ME-94, ISBN-951-666-288-9 

Sponsored by Nigerian Federal Ministry of Education 
and Finnish Ministry of Trade and Industry. 


A multifuel, multispark assisted diesel — (SADE) 
is developed. The combustion studies of the engine 
performance on ethanol fuel is presented. An investi- 
gation into the effect of multispark, variable spark du- 
ration on combustion variables and the engine per- 
formance is presented. This leads to the appropriate 
information concerning novel approaches to attaining 
a higher brake thermal efficiency and reducing exhaust 
emissions in future engines. This concept improves 
the operational limit, especially the lean limits of com- 
bustion of the developed engine. The results obtained 
showed that a SADE with a multispark discharge 
(MSD) ignitor and a variable spark duration has superi- 
or combustion characteristics to an equivalent conven- 


tional diesel engine in brake power, brake thermal effi- 
ciency, cylinder pressure, brake mean effective pres- 
sure, rate of cylinder pressure rise and cleaner ex- 
haust. The engine developed a high brake thermal effi- 
ciency which makes its economy superior to the con- 
ventional SADE alcohol fueled and moderately turbo- 
charged diesel in this category. The engine does not 
smoke and the overall performance makes it available 
for all spark compression ignition engine fuels includ- 
ing less volatile and self ignition resistant types of 
uels. 


060,082 
PB90-268145/GAR 
(Order as PB90-268137/GAR, PC A08/MF 


A01) 
Toyota Motor Corp. (Japan). 
Development of 4-Vaive Methanol Lean Burn 
System. 
A. Yasuda, S. Ito, Y. Tsukasaki, and H. Nohira. cDec 
89, 12p 
Text in Japanese. 
Included in Toyota Engineering, v39 n2 p58-68 1989. 


Methanol lean burn system based on Toyota’s new 
concept four valve engine has been developed. The 
power unit is a new 4 valve 1.6L in-line four with com- 
pact combustion chambers. Lean misfire limit was ex- 
tended by using a swirl control valve that improves 
combustion under partial load. An EGR system was 
adopted to reduce NOx emissions and an under-floor 
type catalyst was also used to reduce formaldehyde 
emission in the cold transient mode in addition to the 
manifold type catalyst. 0.4 g/mile NOx and about 11% 
better fuel economy than stoichiometric feed back op- 
eration under FTP driving cycle were obtained. Drivea- 
bility of the vehicle still remains to be improved. Al- 
though low formaldehyde emission was obtained at 
low mileage using this system, further study on the sta- 
bilization of the aldehyde emission level during mile- 
age accumulation is necessary. 


060,083 
PB90-268152/GAR 
(Order as PB90-268137/GAR, PC A08/MF 


A01) 
Toyota Motor Corp. (Japan). 
Effect of Mirror-Finished Combustion Chamber on 
Heat-Loss. 
Y. Tsutsumi, K. Nomura, and N. Nakamura. cDec 89, 


p 
Text in Japanese. 
Included in Toyota Engineering, v39 n2 p69-76 1989. 


In order to improve fuel economy by reducing the heat- 
loss of engines, many studies on the reduction of the 
heat-loss of ceramic combustion chamber have been 
made. The authors conducted similar studies and ex- 
periments. As a result, it is made clear that the ceramic 
piston is inferior to the non-insulated piston in fuel 
economy. The authors analyzed this phenomenon and 
worked out another method to reduce the heat-loss. 
The relation between the surface roughness and the 
heat transfer of combustion chamber wall was studied 
by the statistical analysis of cylinder pressure, meas- 
urement of piston temperature, and simulation of heat 
transfer. Thus, it was found that the use of a mirror- 
finished combustion chamber makes it possible to 
reduce the heat-loss and improve the engine perform- 
ance and fuel consumption. 


060,084 
TIB/A90-81423/GAR PC E07 
Technische Hochschule Darmstadt (Germany, F.R.). 
Fachbereich 16 - Maschinenbau. 
Untersuchungen zur Vielstoffaehigkeit eines den 
Kraftstoff direkteinspritzenden und wandania- 
gernden Verbrennungsverfahrens mit Fremdzuen- 
dung. (Multifuel tolerance of a combustion proc- 
ess with direct injection, wall application and spark 
ignition). 

iss. (Dr.-Ing). 
F. Chmela. 15 Apr 87, 148p 
In German. 


A combustion process with stratified charge and spark 
ignition is characterised by low pollutant emission, high 
efficiency and multifuel tolerance. The latter is mainly 
due to the wall application of the fuel and the spark 
ignition and this had to be established in tests with vari- 
ous types of fuel (diesel fuel, petrol, alcohol). The 
study looks at the environmental pollution with exhaust 
pollutants, the supply of raw material, fuel consump- 
tion, various types of stratified charge (A to D); proper- 





ties of the fuels used in the test. The exhaust sub- 
stances are measured (HC, CO, NO, polycyclic aro- 
matic hydrocarbons, aldehydes). Results: Data relative 
to efficiency (component temperature, thermal losses, 
volumetric efficiency, internal efficiency) exhaust gas 
data, value of the cylinder pressure development 
(processing of measured data, thermodynamic model, 
model on the formation of nitric oxide, acoustic analy- 
sis). (HWJ). (Copyright (c) 1990 by FIZ. Citation no. 
90:081423.) 
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AD-A224 938/1/GAR PC A03/MF A01 
Foreign Technol Div., Wright-Patterson AFB, OH. 
‘Energy Source’ Rocket of the Soviet Union. 

17 Nov 88, 12p Rept no. FTD-ID(RS)T-0886-88 
Trans. of Hangtian (China) n1 p26-67, 26 Jan 88. 


No abstract available. 
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DE90505523/GAR PC A02/MF A01 
National Aerospace Lab., Tokyo (Japan). 

LE-7 koatsu pump no seino hyoka. (Performance 
evaluation of LE-7 high pressure pumps). 

Jun 89, 10p NAL-TR-1031 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


As a part of the development of the large high pres- 
sure liquid oxygen/liquid hydrogen (LOX/H (sub 2) ) 
engine (LE-7) of the large launch vehicle H-II, to evalu- 
ate the performance of large flow rate high delivery 
pressure cryogenic pumps, an efficiency and head 
similar to a polytropic efficiency and head for gas com- 
pressors were proposed as the evaluation index of 
pumps for compressible hydrogen. The defined effi- 
ciency and head were obtained by accumulating adia- 
batic heads between two isobars in close proximity to 
each other in a compression stroke, under the as- 
sumption, liquid was compressed at an equal adiabatic 
efficiency in the region between two isobars. As the 
relation among delivery pressure, the number of iso- 
bars and the difference between the adiabatic and de- 
fined efficiency was calculated, there were extremely 
large efficiency differences in liquid hydrogen. The de- 
fined efficiency and head were fairly close to the test 
po of the LE-7 cryogenic pumps. 9 refs., 11 figs., 2 
tabs. 
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DE90505525/GAR PC A03/MF A01 
National Aerospace Lab., Tokyo (Japan). 

ETS-VI apogee engine no hard start ni tsuite. (Hard 
gy problem of the apogee engine for the ETS- 


). 

Oct 89, 18p NAL-TR-1036 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


On the nitrogen tetroxide/hydrazine bipropeliant 
apogee engine for the geostationary engineering test 
satellite (ETS-VI), a hard start problem encountered 
during high altitude combustion simulation tests was 
reported as well as its possible solution. Since the hard 
start was observed only in altitude tests, never in sea- 
level tests, it was analyzed with relation to combustion 
pressures, fuel mixing ratios or operation delay times 
of a bipropellant valve. The hard start was, as a result, 
caused by a large amount of propellant accumulated in 
an engine combustion chamber due to a longer ignition 
delay time. As the relation between the hard start and 
ignition timing was tested, the hard start in vacuum en- 
vironment was sufficiently suppressed by adopting oxi- 
dizer-lead of 50-100ms. Based on the test verification, 
the bipropelilant valve design was altered from the fuel- 
lead type to oxidizer-lead one. 8 refs., 24 figs., 4 tabs. 
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N90-23403/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 


COMBUSTION, ENGINES, & PROPELLANTS 


Experimental Evaluation of a Tuned yee 
netic Damper for Vibration Control of Cryogenic 
Turbopump Rotors. 

E. Dirusso, and G. V. Brown. Jun 90, 17p NAS 
1.60:3005, E-5012, NASA-TP-3005 


Experiments were performed on a passive tuned elec- 
tromagnetic damper that could be used for damping 
rotor vibrations in cryogenic turbopumps for rocket en- 
gines. The tests were performed in a rig that used 
liquid = to produce cryogenic turbopump tem- 
peratures. This damper is most effective at cryogenic 
temperatures and is not a viable damper at room tem- 
perature. The unbalanced amplitude response of the 
rotor shaft was measured for undamped (baseline) 
and damped conditions at the critical speeds of the 
rotor (approx. 5900 to 6400 rpm) and the data were 
compared. The tests were performed for a speed 
range between 900 and 10 000 rpm. The tests re- 
vealed that the damper is very effective for damping 
single-mode narrow bandwidth amplitude response 
but is less effective in damping broadband response or 
multimode amplitude response. 


060,089 

N90-23405/5/GAR PC A03/MF A01 
Calspan UB Research Center, Buffalo, NY. 

Heat Transfer and Pressure Measurements for the 
SSME Fuel-Side Turbopump. 

M. G. Dunn. Jul 90, 29p NAS 1.26:184928, NASA- 
CR-184928 

Contract NAG3-581 


A measurement program is currently underway at the 
Calspan-UB Research Center (CUBRC) which utilizes 
the Rocketdyne two-state fuel-side turbine with the 
engine geometric configuration reproduced. This is a 
full two-state turbine for which the vane rows and the 
blades are the engine hardware currently used on the 
Space Shuttle turbopump. A status report is provided 
for the experimental program and a description of the 
instrumentation and the measurements to be per- 
formed. The specific items that will be illustrated and 
described are as follows: (1) the gas flow path, (2) the 
heat-flux instrumentation, (3) the surface-pressure in- 
strumentation, (4) the experimental conditions for 
which data will be obtained, and (5) the specific meas- 
urements that will be performed. 


060,090 

N90-23406/3/GAR PC A03/MF A01 
Sverdrup Technology, Inc., Brook Park, OH. 
Computational Analysis of the Flowfield of a Two- 
Dimensional Ejector Nozzle. 

Final Report. 

Y. H. Choi, and W. Y. Soh. Jun 90, 17p NAS 
1.26:185255, E-5548, NASA-CR-185255 

Contract NAS3-25266 

Presented at the 26TH Joint Propulsion Conference, 
Orlando, Fi, 16-18 Jul. 1990; Cosponsored by Aiaa, 
Sae, and Asme. 


A time-iterative full Navier-Stokes code, PARC, is used 
to analyze the flowfield of a two-dimensional ejector 
nozzle system. A parametric study was performed for 
two controlling parameters, duct to nozzle area ratio 
and nozzle pressure ratio. Results show that there is 
an optimum area ratio for the efficient pumping of sec- 
ondary flow. At high area ratios, a freestream flow 
passes directly through the mixing duct without giving 
adequate pumping. At low area ratios, the jet boundary 
blocks the incoming flow. The nozzle pressure ratio 
variation shows that the pumping rate increases as the 
pressure ratio increases, provided there is no interac- 
tion between the shroud wall and the shock cell struc- 
ture. 
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N90-23474/1/GAR PC A03/MF A01 
Little (Arthur D.), Inc., Cambridge, MA. 

Conceptual Design of a Moving Belt Radiator 
(MBR) Shuttle-Attached Experiment. 

Final Report. 

J. L. Aguilar. Jun 90, 46p NAS 1.26:185169, NASA- 
CR-185169 

Contract NAS3-25356 


The conceptual design of a shuttle-attached Moving 
Belt Radiator (MBR) experiment is presented. The 
MBR is an advanced radiator concept in which a rotat- 
ing belt is used to radiate thermal energy to space. The 
experiment is developed with the primary focus being 
the verification of the dynamic characteristics of a ro- 
tating belt with a secondary objective of proving the 
thermal and sealing aspects in a reduced gravity, 


060,093 
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vacuum environment. The mechanical design, selec- 
tion of the belt material and working fluid, a preliminary 
test plan, and program plan are presented. The strate- 
gy used for selecting the basic sizes and materials of 
tne components are discussed. Shuttle and crew 
member requirements are presented with some op- 
tions for increasing or decreasing the demands on the 
STS. An STS carrier and the criteria used in the selec- 
tion process are presented. The proposed carrier for 
the Moving Belt Radiator experiment is the Hitchhiker- 
M. Safety issues are also listed with possible results. 
This experiment is designed so that a belt can be de- 
ployed, run at steady state conditions, run with dynam- 
ic perturbations imposed, verify the operation of the 
interface heat exchanger and seals, and finally be re- 
py into a stowed position for transport back to 
earth. 


060,092 


N90-23731/4/GAR PC A07/MF A01 
_ Technologies Research Center, East Hartford, 
Effects of Re Number, Rotor Incidence 
Angle, and Surface Roughness on the Heat Trans- 
fer Distribution in a Large-Scale Turbine Rotor 
Passage. 

Final Report. 

M. F. Blair, and O. L. Anderson. Nov 89, 1 NAS 
1.26:183891, UTRC-R89-957852-24, NASA-CR- 
183891 

Contract NAS8-37351 

Original Contains Color lliustrations. 


A combined experimental and computational program 
was conducted to examine the heat transfer distribu- 
tion in a turbine rotor passage geometrically similiar to 
the Space Shuttle Main Engine (SSME) High Pressure 
Fuel Turbopump (HPFTP). Heat transfer was meas- 
ured and computed for both the full-span suction and 
pressure surfaces of the rotor airfoil as well as for the 
hub endwall surface. The primary objective of the pro- 
gram was to provide a benchmark-quality data base for 
the assessment of rotor passage heat transfer compu- 
tational procedures. The experimental portion of the 
study was conducted in a large-scale, ambient temper- 
ature, rotating turbine model. Heat transfer data were 
obtained using thermocouple and liquid-crystal tech- 
niques to measure temperature distributions on the 
thin, electrically-heated skin of the rotor passage 
model. Test data were obtained for various combina- 
tions of Reynolds number, rotor incidence angle and 
model surface roughness. The data are reported in the 
form of contour maps of Stanton number. These heat 
distribution maps revealed numerous local effects pro- 
duced by the three-dimensional flows within the rotor 
passage. Of particular importance were regions of 
local enhancement produced on the airfoil suction sur- 
face by the main-passage and tip-leakage vortices and 
on the hub endwall by the leading horseshoe 
vortex system. The computational portion consisted of 
the application of a well-posed parabolized Navier- 
Stokes analysis to the calculation of the three-dimen- 
sional viscous flow through ducts simulating the a gas 
turbine passage. These cases include a 90 deg turning 
duct, a gas turbine cascade simulating a stator pas- 
sage, and a gas turbine rotor passage including Corio- 
lis forces. The calculated results were evaluated using 
experimental data of the three-dimensional velocity 
fields, wall static pressures, and wall heat transfer on 
the suction surface of the turbine airfoil and on the end 
wall. Particular attention was paid to an accurate mod- 
eling of the passage vortex and to the development of 
the wail boundary layers including crossflow. 
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TIB/B90-81371/GAR PC E14 
Deutsche Gesellschaft fuer Luft- und Raumfahrt e.V., 
Bonn (Germany, F.R.). 

Strahimotor - 1932. (Jet engine - 1932). 

J. Winkler. 1989, 179p Rept nos. DGLR-89-06, ISBN 
3-922010-49-0 

In German. 


The recently published work was written by the author 
already almost 60 years ago. The author himself flew 
Europe’s first liquid propellant rocket in 1931. The 
present work documents an important step of Ziol- 
kovski and Oberth towards the heavy rockets of our 
time. Their lasting value lies in many details which had 
been clearly recognised by the author - and some of 
which conceal problems still today. (orig./ AKF). (Copy- 
right (c) 1990 by FIZ. Citation no. 90:081371.) 


December 1,1990 63 





COMMUNICATION 
Rocket Propeliants 


Rocket Propeliants 


060,094 
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Health Management System for Rocket Engines. 
Final Report. 

E. Nemeth. Jun 90, 247p NAS 1.26:185223, NASA- 
CR-185223 

Contract NAS3-25625 


The functional framework of a failure detection algo- 
rithm for the Space Shuttle Main Engine (SSME) is de- 
veloped. The basic algorithm is based only on existing 
SSME measurements. Supplemental measurements, 
expected to enhance failure detection effectiveness, 
are identified. To support the algorithm development, a 

ure of merit is defined to estimate the likelihood of 

ME criticality 1 failure modes and the failure modes 
are ranked in order of likelihood of occurrence. Nine 
classes of failure detection strategies are evaluated 
and promising features are extracted as the basis for 
the failure detection algorithm. The failure detection al- 
gorithm provides early warning capabilities for a wide 
variety of SSME failure modes. Preliminary algorithm 
evaluation, using data from three SSME failures repre- 
senting three different failure types, demonstrated indi- 
cations of imminent catastrophic failure well in ad- 
vance of redline cutoff in all three cases. 
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AD-A224 641/1/GAR PC A15/MF A02 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Data Security and Integrity in Open Networks: A 
Prototype Implementation of Internet Standard 
Privacy-Enhanced Electronic Mail. 

Master's thesis. 

og Wishon. 1990, 339p Rept no. AFIT/CI/CIA-90- 


Data security and integrity are crucial issues for virtual- 
ly every private corporation and government agency 
using data communications networks to transfer infor- 
mation from one point to another. This is especially 
true for agencies which employ distributed databases, 
electronic mail, and electronic funds transfers in their 
everyday activities. For most agencies, information is 
an asset to which value can be attributed, and the loss 
of assets which accompany the loss (through disclo- 
sure) of information can indeed be great. In this paper, 
a prototype implementation of a proposed standard for 
providing data security and integrity in an electronic 
mail system will be presented. The paper begins by 
examining some of the threats to data integrity and se- 
curity in computers and networks. Next, methods of 
protecting against such threats are reviewed, and one 
method, data encryption, will be shown as having 
widespread popularity over other methods. The Data 
Encryption Standard (DES) is reviewed, and difficulties 
with its use are discussed. A recent invention, public 
key cryptology, is then reviewed in detail, and reasons 
for its preference over DES are presented. Next, the 
RSA Public Key Cryptosystem is briefly reviewed, and 
its use in a proposed standard for providing privacy 
and data integrity in an electronic mail system is dis- 
cussed. A prototype implementation of the proposed 
Internet-standard privacy enhanced electronic mail is 
then presented. (SDW) 
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AD-A224 866/4/GAR PC AO5/MF A01 
—™ Systems and Technologies Corp., Cambridge, 
Radio-Parameter Selection Algorithm for Receiv- 
er-Directed Packet-Radio Networks (SRNTN-73). 

J. Escobar. 1990, 76p Rept no. BBN-7172 

Contract MDA903-83-C-0173 


This report describes the Parameter Selection Algo- 
rithm for the SURAP 4 packet radio network and the 
basis for its design. It presents a Semi-Markov model 
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of the algorithm operation. The algorithm adaptively 
adjusts three radio parameters: transmitter power, 
FEC coding rate, and channel bit rate. These param- 
eters can increase the perceived signal-to-noise ratio 
on the channel and are treated as gain mechanisms. 
The algorithm must maintain robust radio links be- 
tween nodes whenever possible, while minimizing in- 
terference with other network transmissions. We 
present one heuristic approach to balancing these two 
goals. This approach uses barely sufficient gain to 
maintain the packet error probability below an accept- 
able threshold value. A threshold probability of 0.1 was 
chosen. Bit error statistics provided by the sequential 
decoder and error feedback packets assist the proc- 
ess of determining the appropriate change of gain as 
noise levels vary. The algorithm can adapt at a fast 
rate, sometimes on the order of one packet time. It 
maintains acceptable packet error probability and can 
recover from estimation and decision errors. A Semi- 
Markov model can be used to compute the steady 
state packet error probability and packet transmission 
overhead due to noise. The model is general enough 
to include a stationary model of transceiver blocking 
probability, dynamic CDMA interference, and alterna- 
tive algorithms based on similar operating principles. 
Although the model does not incorporate bit error sta- 
tistics, a way is proposed to model the effect of these 
statistics without compromising the simplicity of the 
Semi-Markov description. (jhd) 
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AD-A224 992/8/GAR PC A03/MF A01 
a Systems and Technologies Corp., Cambridge, 


Monmoring CAP8 and SURAP Networks (SRNTN- 
2). 


M. Cote. 1990, 32p Rept no. BBN-7165 
Contract MDA903-83-C-0173 


Network monitoring is necessary for debugging proto- 
cols, measuring network performance, determining 
routes, and predicting network functionality. These 
tasks require data collection. Network Monitoring sys- 
tems must poll Low-Cost Packet Radios (LPRs) for 
specific types of data, then process it for an operator. 
The Monitoring Data Packets (MDPs) specified in this 
document provide a flexible mechanism for monitoring 
systems to collect this data from an LPR network. Spe- 
cific SURAP network monitoring applications that re- 
quire MDPs are: Siting Aids for deploying the LPRs. 
NetMan for global network management, and the NIU 
(Network Interface Unit) for local network information. 
This document specifies the MDP formats for SURAP1 
and SURAP2. These formats (see Appendix A) are the 
result of merging the packet radio PDP (Performance 
Data Packet) and the DIP (Device Information Packet). 
The remainder of the data is derived from the CAP 
LROP and from information which in the CAP8 net- 
works, has been available only from the PR itself using 
the XRAY tool. (RH) 
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DE90013402/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 

Modular authentication systems. 

C. S. Johnson, W. R. Hale, and D. L. Mangan. 1990, 
8p SAND-90-0982C, CONF-9007112-2 

Contract AC04-76DP00789 

Annual symposium and technical displays on physical 
and electronic security (6th), Philadelphia, PA (USA), 
30 Jul - 2 Aug 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Authentication system are required in situations where 
it is not necessary to protect the contents of the infor- 
mation but to verify the transfer of the information. The 
Modular Video Authentication System (MVAS) has 
been developed by Sandia National Laboratories to 
provide authentication of video signals in already-wired 
systems. The video authentication technique uses 
similar microprocessor circuitry at the transmission 
point, and at the receiving point, to select sample 
points from the video images for comparison. If a sig- 
nificantly different image was substituted, the compari- 
son would fail at a number of points and the video 
image would not be authenticated. A similar system 
has been developed by Sandia for authenticating digi- 
tal data transmissions. This system is used to deter- 
mine whether any data alternation or substitution has 
occurred between the point of the data transmission 
and the point of the data reception. As with the MVAS, 
authentication equipment is required at both the trans- 
mission and receiving locations for the system oper- 


ation. This paper describes both the video authentica- 
tion system and the digital data authentication system, 
how authentication is accomplished, and how the sys- 
tems interface with existing hardware. 3 figs. 
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Sandia National Labs., Albuquerque, NM. 
Specifications for a voice/open data cable distri- 
bution system. 

T. L. Bisbee. Jun 90, 27p SAND-90-0533 

Contract 76ER01112act ACO04-76DP00789 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 
ed. 


This report describes standard design criteria for and 
intrabuilding and interbuilding telecommunications 
wiring system to provide voice and open data services 
to facilities at Sandia National Laboratories, Albuquer- 
que. 
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International Maritime Satellite Organization, London 
(England). 

Prospects for Integration of Satellite Communica- 
tions, Navigation and Monitoring Functions. 

G. Kinal. cMar 89, 14p 

In English; French Summary. In Cnes, Location and 
Navigation Satellite Systems p 483-496. 


The basic equations of analog ranging are shown to be 
essentially identical to those for digital time synchroni- 
zation. Digital system design parameters such as 
energy per bit, bandwidth and data rate indicate that 
communications and ranging/timing are two sides of 
the same coin. Integrated user equipment such as 
navigation receivers and standard C terminals are 
shown to be less expensive and more convenient to 
operate than separate systems. Extensive sharing of 
hardware functions is possible. The distinction be- 
tween communications and ranging can be considered 
to be a software matter. The role of Inmarsat in further- 
ing such integration is described. 


060,101 

N90-23457/6/GAR PC A03/MF A01 
Research Inst. for Advanced Computer Science, Mof- 
fett Field, CA. 

Performance Analysis of CCSDS Path Service. 

M. J. Johnson. Apr 89, 16p NAS 1.26:180699, 
RIACS-TR-89.13, NASA-CR-180699 

Contract NCC2-387 


A communications service, called Path Service, is cur- 
rently being developed by the Consultative Committee 
for Space Data Systems (CCSDS) to provide a mecha- 
nism for the efficient transmission of telemetry data 
from space to ground for complex space missions of 
the future. This is an important service, due to the large 
volumes of telemetry data that will be generated during 
these missions. A preliminary analysis of performance 
of Path Service is presented with respect to protocol- 
processing requirements and channel utilization. 


060, 102 
N90-23593/8/GAR PC A04/MF A01 
General Hospital of Everett, WA. 

NASA 60 GHz Intersatellite Communication Link 
Definition Study. Addendum a: Mixed Baseband 
and IF Signals. 

5 Sep 86, 69p NAS 1.26:186337, NASA-CR-186337 
Contract NAS5-28589 


As part of a definition study for a 60 GHz intersatellite 
communications link system (ICLS), baseline design 
concepts for a channelized crosslink were identified. 
The crosslink would allow communications between 
— satellites of the planned Tracking and 

ata Acquisition System (TDAS) and would accommo- 
date a mixture of frequency translation coherent links 
(bent pipe links) and baseband-in/baseband-out links 
(mod/demod links). A 60 GHz communication system 
was developed for sizing and analyzing the crosslink. 
For the coherent links this system translates incoming 
signals directly up to the 60 GHz band; trunks the sig- 
nals across from one satellite to a second satellite at 
60 GHz then down converts to the proper frequency 
for re-transmission from the second satellite without 
converting to any intermediate frequencies. For the 





baseband-in/baseband-out links the baseband data is 
modulated on to the 60 GHz carrier at the transmitting 
satellite and demodulated at the receiving satellite. 
The frequency plan, equipment diagrams, and link cal- 
culations are presented along with results from sizing 
and reliability analyses. 


060,103 
N90-23594/6/GAR PC A07/MF A01 
General Hospital of Everett, WA. 

NASA 60 GHz intersatellite Communication Link 
Definition Study. Baseline Document. 

9 Sep 86, 149p NAS 1.26:186339, NASA-CR-186339 
Contract NAS5-28589 


The overall system and component concepts for a 60 
GHz intersatellite communications link system (ICLS) 
are described. The ICLS was designed to augment the 
capabilities of the current Tracking and Data Relay 
Satellite System (TDRSS), providing a data rate ca- 
pacity large enough to accommodate the expected 
rates for user satellites (USAT’s) in the post-1995 
timeframe. The use of 60 GHz for the anticipated suc- 
cessor to TDRSS, the Tracking and Data Acquisition 
System (TDAS), was selected because of current 
technology development that will enable multigigibit 
data rates. Additionally, the attenuation of the earth’s 
atmosphere at 60 GHz means that there is virtually no 
possibility of terrestrially generated interference (inten- 
tional or accidental) or terrestrially based intercept. 
The ICLS includes the following functional areas: (1) 
the ICLS payload pre on the GEO TDAS satellite 
that communicates simultaneously with up to five LEO 
USAT’s; (2) the payload package on the USAT that 
communicates with the TDAS satellite; and (3) the 
crosslink payload package on the TDAS satellite that 
communicates with another TDAS satellite. Two meth- 
ods of data relay on-board the TDAS spacecraft were 
addressed. One is a complete baseband system 
(demod and remod) with a bi-directional 2 Gbps data 
stream; the other is a channelized system wherein 
some of the channels are baseband and others are 
merely frequency translated before re-transmission. 
Descriptions of the TDAS antenna, transmitter, receiv- 
er, and mechanical designs are presented. 


060,104 
N90-23595/3/GAR PC A10/MF A02 
General Hospital of Everett, WA. 

NASA 60 GHz Intersatellite Links Definition Study. 
Final Review. 

3 Jun 86, 202p NAS 1.26:186338, NASA-CR-186338 
Contract NAS5-28589 


Viewgraphs are presented which outline the overall 
system and component concepts for a 60 GHz intersa- 
tellite communications link system (ICLS). The ICLS 
was designed to augment the capabilities of the cur- 
rent Tracking and Data Relay Satellite System 
(TDRSS), providing a data rate capacity large enough 
to accommodate the expected rates for user satellites 
(USAT’s) in the post-1995 timeframe. Two methods of 
data relay on-board the planned TDAS (Tracking and 
Data Acquisition) satellites are described. One is an 
all-baseband system with a bi-directional 2 Gbps data 
stream; the other is a channelized crosslink system 
wherein some of the channels are baseband and 
others are merely frequency translated before re- 
transmission. The general system and technology 
design drivers are outlined along with the acquisition 
architecture design. Descriptions of the TDAS anten- 
na, transmitter, receiver, and mechanical hardware are 
presented. 


060, 105 
N90-23977/3/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 
P sitanel | Hampton, VA. 

jetwork Flow Model for Load Balancing in Circuit- 
Switched Multicomputers. 
Final Report. 
S. H. Bokhari. May 90, 32p NAS 1.26:182049, 
ICASE-90-38, NASA-CR-182049 
Contract NAS1-18605 


In multicomputers that utilize circuit switching or worm- 
hole routing, communication overhead depends large- 
ly on link contention - the variation due to distance be- 
tween nodes is negligible. This has a major impact on 
the load balancing problem. In this case, there are 
some nodes with excess load (sources) and others 
with deficit load (sinks) and it is required to find a 
matching of sources to sinks that avoids contention. 
The problem is made complex by the hardwired routing 
on currently available machines: the user can control 


COMMUNICATION 
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only which nodes communicate but not how the mes- 
sages are routed. Network flow models of message 
flow in the mesh and the hypercube were developed to 
solve this problem. The crucial property of these 
models is the correspondence between minimum cost 
flows and correctly routed messages. To solve a given 
load balancing problem, a minimum cost flow algo- 
rithm is applied to the network. This permits one to de- 
termine efficiently a maximum contention free match- 
ing of sources to sinks which, in turn, tells one how 
much of the given imbalance can be eliminated without 
contention. 


060, 106 

N90-23985/6/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
penny Tele-Informatica. 

ISDN in the Local Environment: The Cisian Project. 
|. G. Niemegeers, and J. M. A. Daemen. Dec 89, 20p 
MEMO-INF-89-70, REPT-075-IR-8936 


A general concept for a future local integrated commu- 
nication infrastructure is presented. Such an infrastruc- 
ture can be based on a highly distributed architecture. 
To explore these concepts a research project was 
started. The first phase of this project is discussed. A 
proto’ of a system providing an Integrate Services 
Digital Network (ISDN) bearer service based on an In- 
stitute of Electrical and Electronics Engineers P802.5 
local area network is presented. A hybrid switching 
technique is used whereby the service to voice traffic 
is unaffected by the data traffic. 


060, 107 
PBS0-266545/GAR PC A05/MF A01 


National Telecommunications and Information Admin- 
istration, Boulder, CO. Inst. for Telecommunication 
Sciences. 
Features for Automated Quality Assessment of Di- 
gitally Transmitted Video. 

. Wolf. Jun 90, 95p NTIA/ITS-90 
—_— by Department of Commerce, Washington, 


The report describes an automated method of video 
quality assessment based on extraction and classifica- 
tion of features from sampled input and output video. 
The first subsystem of the automated video quality 
measurement system is the feature extraction subsys- 
tem. Features are extracted from the sampled video 
that quantify many of the distortions present in modern 
digital compression and transmission systems. The 
feature measurements may then be injected into a 
quality classification subsystem which will determine 
the overall quality rating of the video. The report dis- 
cusses the first subsystem of the automated video 
quality assessment system, namely the feature extrac- 
tion subsystem. The measurement techniques used to 
extract a number of useful features are discussed in 
detail. Results are presented using sampled video 
teleconferencing data that contained common video 
compression artifacts. 


060, 108 

PBS0-267022/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Linkoeping (Sweden). 
Huvudavdeining foer Informationsteknologi. 
Investigation of the Time-Spread in Overdense 
Meteor Trails. 

G. Eriksson. Mar 90, 29p FOA-C-30570-8.3 


High resolution measurements have been carried out 
to characterize the time spread properties of the over- 
dense meteor trails. A number of other parameters of 
interest for adaptive communication systems have 
been examined for both underdense and overdense 
trails. In the report the measurement system is de- 
scribed and the results are presented. It has been 
found that the time spread in the overdense trails is not 
severe for data rates up to 250-500 kbits/s. For the 
underdense trails, the exponential decay constant 
shows great variations, and a great part of the trails 
have significant rise time. 


060,109 
PB90-267824/GAR 
(Order as PB90-267808/GAR, PC A05/MF 
A01) 


Toshiba Corp., Tokyo (Japan). 

Low-Power GaAs l-Modulus Prescaler. 

N. Koide, and H. Iwasaki. c1990, 5p 

Text in Japanese. 

Included in Toshiba Review, v45 n4 p364-367 1990. 


Progress has recently been made in reducing power 
dissipation in portable telephone sets. Toshiba has de- 
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veloped a GaAs dual-modulus prescaler operating at 
more than 350MHz with -20dBm of input sensitivity at 
a 1-V voltage supply and about 2-mA current dissipa- 
tion. The p atte is fabricated with GaAs MESFETs 
having a gate length of 0.8 micrometer and a self- 
aligned LDD (lightly doped drain) structure. The basic 
circuit is consist of the DCFL (direct-coupled FET 
logic)-type due to its operation on a voltage supply of 
1V, and low-current dissipation has been accom- 
plished by employing a number of new concepts in the 
ciruit construction. A product incorporating the pres- 
caler, the TG3106F, was applied to pager sets in a 
plastic small-outline package, SOP8. The new product 
exhibited good reliability in operation. 


060,110 
PB90-269556/GAR PC A08/MF A01 
Hey Inst. of Standards and Technology, Gaithers- 
urg, le 

Implementation Agreements for Open Sys- 
tems Interconnection Protocols. Version 3, March 
by (Supplement). Change Page index, June 
Special pub. 
Jun 90, 168p 
Also available from Supt. of Docs. See also PB90- 
212192 and PB90-257627. 


The document records, in replacement page format, 
all changes to stable material current (according to 
Version and Edition number) as of the previous Work- 
shop (March 16, 1990). In this case, that would be 
NIST SP 500-177, Version 3, Edition 1 with previous 
Change Pages incorporated. 
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PB90-269598/GAR PC A07/MF A01 
National Inst. of Standards and Technology (NCSL), 
Gaithersburg, MD. 

Guidelines for the Evaluation of Message Handling 
Systems Im 

Special pub. (Final). 

S. Trus, C. Royster, and P. Markovitz. Aug 90, 128p 
NIST/SP-500/182 

Also available from Supt. of Docs. as SN003-003- 
03039-2. Sponsored by Army Information Systems 
Command, Fort Huachuca, AZ., Air Force Communica- 
tions Command, Scott AFB, IL., and Internal Revenue 
Service, Washington, DC. 


The document advances the goals of the Government 
Open Systems Interconnection Profile (GOSIP) by pro- 
viding guidelines for evaluating Message Handling 
Systems (MHS) implementations. The guidelines can 
assist a user in the determination of which implemen- 
tation, among several candidates, will best meet the 
functional and performance requirements of that user. 
Specifically, the document contains: (1) guidelines for 
evaluating the functional specifications of MHS imple- 
mentations, (2) guidelines for measuring the perform- 
ance of MHS implementations, and (3) guidelines for 
matching the functional and performance specifica- 
tions of an MHS implementation to the functional and 
performance requirements of the user. 
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AD-A224 853/2/GAR PC A01/MF A01 
Rhode Island Univ., Kingston. Dept. of Electrical Engi- 
neering. 

Robust, Adaptive Filtering for Data Transmission. 
D. W. Tufts, M. Barton, and A. Efton. 1987, 5p ARO- 
24373.24-MA-SDI 

Contract DAAL03-86-K-0108 

Pub. in Proceedings of IEEE ICASSP-87, v4 p2121- 
2124 1987. 


Two improvements are presented for adaptive equali- 
zation of communication channels for data transmis- 
sion. One of them is designed to mitigate the effects of 
impulsive noise on the channel through data-adaptive 
nonlinear filtering. The other improvement uses low- 
rank approximation techniques to adaptively prefilter 
the received training waveform which is to be used for 
adaptive equalization. This permits successful equali- 
zation to be carried out with less received data and at 
lower values of signal-to-noise ration (SNR). Reprints. 
th) 
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AD-A224 769/0 Not available NTIS 

Naval Observatory, Washington, DC. 

Proceedi of the Annual Precise Time and Time 

Interval ( ) Applications and Planning Meeting 

(21st), Held in Redondo Beach, California on No- 

vember 28-30, 1989. 

1989, 581p ) 

Availability: U.S. Naval Observatory, Time Service De- 

sere 34th and Massachusetts Avenue, NW, 
lashington, DC 20392-5100. PC $65.00. No copies 

furnished by DTIC/NTIS. 


These Proceedings contain the papers presented at 
the Twenty First Annual Precision Time and Time Inter- 
val Applications and Planning Meeting. Contents: 
Specification and Procurement and Frequency and 
Timing Equipment and Systems; Time Synchroniza- 
tion, Methods, and Performance; Personal Interaction 
and Discussion Poster Session; Analysis and Calibra- 
tion; New Technology and Results; Timing Systems 
and Equipment of Today and Tomorrow. (SDW) 


Radio & Television Equipment 
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DE90013366/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 

PC-based closed-circuit television system. 

D. Christoffersen, and C. Clark. 1990, 8p SAND-90- 
0047C, CONF-9007106-26 

Contract AC04-76DP00789 

Institute of nuclear materials management confer- 
ence, Los Angeles, CA (USA), 15-18 Jul 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The PC-based closed-circuit television (CCTV) system 
is a low-cost, highly functional alternative to conven- 
tional video system equipment. The system provides 
routing switching, character generation, video pres- 
ence detection, and solid-state video recording and 
replay by using four uniquely designed boards that fit 
into the backplane slots of an IBM PC-XT-compatible 
personal computer. Each board controls 16 separate 
channels, and the boards can be daisy-chained to- 
gether to build larger, more powerful systems. The 
system can be configured to handie as many as 240 
input signals or up to 48 output channels, and uses a 
redundant video bus loop. The video bus can be 
tapped into throughout the loop to provide localized 
routing switching within several buildings, and video 
termination at multiple locations, such as security op- 
erators’ stations. This approach reduces cabling costs 
and allows additional routing switchers to be added 
easily with little impact on existing equipment. The 
system is capable of communicating with several con- 
trol interfaces, and control software is currently in 
place for communicating via an RS-232 link and the 
Intel BitBus network. The hardware drivers are Micro- 
soft C modules that can be linked with a user devel- 
oped control program. 


Sociopolitical 
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AD-A224 646/0/GAR PC A07/MF A01 

Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
ent of Media Coverage of the B-2 Stealth 


Master's thesis. 
AS Sullivan. 1990, 131p Rept no. AFIT/CI/CIA-90- 


The B-2 Stealth bomber has been labelled by some 
media as the most expensive airplane ever, while 
others have proclaimed it as the most innovative and 
most efficient aircraft ever built. This dichotomy of the 
press can be attributed to the sources being quoted in 
a specific article, according to the results of this study. 
The content analysis of hard news stories in the New 
York Times, the Washington Post, and the Los Ange- 
les Times revealed that from the 13 categories ana- 
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lyzed as favorable or unfavorable, 55% of the 365 arti- 
cles were favorable; the remainder was classified neu- 
tral because the direction equalled zero. The qualita- 
tive part of this study consisted of personal and tele- 
phone interviews with military and political leaders. Al- 
though some military leaders expressed contempt for 
the media, they mainly pointed fingers at Congress for 
being tenuous in statements about the B-2 to the 
press. Since certain aspects of the media coverage 
were unfavorable, the media appeared to rely more on 
the agenda set by Congress than the military leaders’ 
agenda. However, since both Congress and the mili- 
tary placed the B-2 prominently on their agendas, so 
did the press. Keywords: Mass media; Public opinion; 
Jet bombers. Theses. (EDC) 


060,116 

AD-A224 849/0/GAR 
Missouri Univ.-Columbia. 
News Magazine and Network Television News 
Coverage of the Munich Olympic Crisis, 1972. 
Master’s thesis (Final). 

E. Clements. May 89, 132p 


A content analysis of news coverage pertaining to ter- 
rorism associated with the 1972 Olympic Games in 
Munich, Germany. The study examines coverage in 
The Economist, Newsweek, Time and U.S. News & 
World Report; and T.V. coverage by ABC, CBS, and 
NBC. The thesis also presents a historical background 
related to terrorist use of mass media. Keywords: 
Mass media; Newspapers; Press coverage; Public re- 
lations; Television; Germany; Terrorism; Propaganda; 
Theses. (CP) 
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General 
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N90-23626/6/GAR PC A03/MF A01 
British Aerospace PLC, Preston (England). Military Air- 
craft Div. 

Model of Electromagnetic Leakage Through Joints 
at Radio Frequencies. 

P. D. Andrew. c25 Dec 89, 22p BAE-WES-RP-GEN- 
EMC-049-T2.2, ETN-90-96785 


Mathematical details of a proposed model to predict 
the effects of joints and seams in structures undergo- 
ing ar ie irradiation at very high frequencies 
are presented. The model consists of representing a 
joint or seam as a radiating magnetic dipole. Both Car- 
tesian and spherical polar coordinates are used and 
are shown to produce identical results. The applicabil- 
ity we = model and details of further work are also 
included. 
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AD-A224 618/9/GAR PC A02/MF A01 
Martin Marietta Space Systems, Inc., Denver, CO. 

b- ga Progress for IDDGA -OBP Upgrade. Re- 
vision. 

26 Jun 90, 7p 

Contract N00014-89-C-2169 

Revision of report dated 18 May 90, AD-B144 861. 


The chip functionality has been defined by Martin Mari- 
etta. It was previously noted that the FA adjust control 
and the RND control may both be activated at the 
same time. When this occurs, both the Martin Marietta 
simulator (SIMCPU) and the Analytyx instruction set 
simulator (CPUSIM) produce results not consistent 
with the IDT device. It was determined that this mode 
is not useful for current OBP software. Martin Marietta 


recommends that the OBP Programmers Reference 
manual specify that the multiplier output be indetermi- 
nate when this combination of controls is applied to 
the device. The run closing data for the Arithmetic 
Logic Unit is 9/30/90. Since this date is rapidly ap- 
proaching, discussions were held ane its design 
at the June TIM at Analytyx. The ALU is actually a twin 
ALU. Two 16 bit 49C402 ALU’s are incorporated into a 
single device. These ALU’s are independent of each 
other. Since the current OBP architecture does not 
support two complete ALU’s, it is necessary to decode 
the microword. 


060,119 

AD-A224 625/4/GAR 

California Inst. of Tech., Pasadena. 
= Memory Disks in Optical Information Proc- 
essing. 

D. Psaltis, M. A. Neifeld, A. Yamamura, and S. 
Kobayashi. 10 May 90, 21p ARO-26676.1-PH 
Contract DAAL03-89-K-0114 

. in Applied Optics, v29 n14 p2038-2057, 10 May 


PC A03/MF A01 


We describe the use of optical memory disks as ele- 
ments in optical information processing architectures. 
The optical disk is an optical memory device with a 
storage capacity approaching 10 to the 10th power 
bits which is naturally suited to parallel access. We dis- 
cuss optical disk characteristics which are important in 
optical computing systems such as contrast, diffrac- 
tion efficiency, and phase uniformity. We describe 
techniques for holographic storage on optical disks 
and present reconstructions of several types of com- 
puter-generated holograms. Various optical informa- 
tion processing architectures are described for appli- 
cations such as database retrieval, neural network im- 
plementation, and image correlation. Selected sys- 
tems are experimentally demonstrated. Keywords: Op- 
tical memory disk, Spatial light modulator, Optical 
computing, Computer-generated holograms. 
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AD-A224 896/1/GAR PC A02/MF A01 
Texas Univ. at Arlington. Dept. of Computer Science. 
Final Report for Grant AFOSR-83-0315 (Texas Uni- 
versity). 

Final rept. 1 Aug 83-31 Jul 84. 

J. C. Browne. 31 Dec 85, 7p AFOSR-TR-90-0795 
Grant AFOSR-83-0315 


The funds provided by grant number AFOSR-83-0315 
were combined with matching funds provided by the 
University of Texas to create a hardware and software 
development environment for parallel computer sys- 
tems. The hardware development environment in- 
cludes a chip and printed circuit board design and sim- 
ulation capability and a high performance digital logic 
analyzer. The software development environment is a 
software-rich superminicomputer and a set of low- 
power graphics workstations. The total configuration 
includes a Digital Equipment Corporation VAX 11/750 
computer system including the VMS operating system 
and a complement of other software, a Valid Logic 
computer-aided-design workstation including the 
Scald design system, a Tektronix DAS9129 high per- 
formance digital logic analyzer and a set of Apple Mac- 
intosh microcomputers to be used for terminals and as 
low-powered workstations. The fabrication of and the 
selections for the printed circuit boards for the four- 
processor nine-memory configuration of the Texas Re- 
configurable Array Computer (TRAC) were also funded 
from this grant. There was one change between the 
equipment complement proposed and that actually 
purchased. The functions of the hardware documenta- 
tion system specified in the proposal were subsumed 
in the capabilities of the Valid Logic design system pur- 
fone with matching funds from the University of 
exas. 
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N90-23903/9/GAR PC A03/MF AO1 
poms py Defence Research Establishment, Kjeller. 
CESAR LOCAL BUS. 

K. A. Andersen, and |. Tansem. 18 Jul 89, 25p FFI- 
89/7011 


ABUS specification of CESAR LOCAL BUS is present- 
ed. LOCAL BUS (LBUS) is a synchronous bus for data 
transfer. The 101 signals contained in LBUS are de- 
scribed. Data transfer is detailed in terms of address- 
ing, transfer modes and lines, memory cycle times and 
timing/sequence diagrams. BUS driver specifications 





are one. Backplane termination network is explained 
and LBUS backplane connectors described. 
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N90-23904/7/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Dept. of Computer Science. 

TUMULT-64: A Real-Time Multi-Processor System. 
P. G. Jansen, and G. J. M. Smit. Nov 89, 14p 
MEMO-INF-89-58 


TUMULT, a modular extendible multi-processor 
system, is described. Nodes communicate via a high 
performance switching network. Processors within a 
node communicate via a shared memory. A distributed 
real-time operating system was designed and imple- 
mented, offering high performance communication fa- 
cilities at application level. Communication is made lo- 
cation transparant by mailboxes. Processes can con- 
nect dynamically to mailboxes after which they may 
pass messages or call remote procedures. The sys- 
tem’s architectural and communication aspects are 
emphasized. 
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N90-23905/4/GAR PC A05/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Dept. of Computer Science. 

Area-Time Efficient Adders. 

G. R. Tjonjoektjien. Dec 89, 86p MEMO-INF-89-61 


A path expression model of a rule-based operating 
system is presented. In the system considered, path 
expressions, with a number of extensions are used as 
restrictive rules, active commands or even as a mixture 
of rules and commands. Path expressions were intro- 
duced as a high level mechanism for the synchroniza- 
tion of operations on abstract data types. They are a 
powerful tool to express restrictions on the order in 
which tasks may be executed in a multi-process envi- 
ronment. Path expressions can also be used as a com- 
mand language allowing complex commands. 
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N90-23976/5/GAR PC A03/MF A01 
Research Inst. for Advanced Computer Science, Mof- 
fett Field, CA. 

Distributed User Services for Supercomputers. 

H. A. Sowizral. 1 Apr 89, 22p NAS 1.26:180370, 
RIACS-TR-89.18, NASA-CR-180370 

Contract NCC2-387 


User-service operations at supercomputer facilities are 
examined. The question is whether a single, possibly 
distributed, user-services organization could be shared 
by NASA’s supercomputer sites in support of a di- 
verse, geographically dispersed, user community. A 
possible structure for such an organization is identified 
as well as some of the technologies needed in operat- 
ing such an organization. 
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N90-23988/0/GAR PC A03/MF A01 
Utrecht Rijksuniversiteit (Netherlands). Dept. of Com- 
puter Science. 

Distributed Bit Complexity of the Ring: From the 
Anonymous to the Non-Anonymous Case. 

H. L. Bodlaender, S. Moran, and M. K. Warmuth. Nov 
88, 19p RUU-CS-88-33, ETN-90-96855 

Contract N00014-86-K-0454 

Sponsored by Netherlands Organization for the Ad- 
vancement of Pure Research. 


The distributed bit complexity of an asynchronous net- 
work of processors is studied. The amount of commu- 
nication required for any useful computation on the 
network is considered. An attempt is made to charac- 
terize networks by their bit complexity. Moran and War- 
muth studied the bit complexity of a ring of n proces- 
sors under tha assumption that all the processors in 
the ring are identical. Each processor is allowed to 
have a distinct identity, which becomes a second pa- 
rameter to the program. If the set of possible identities 
grows double exponentially in n, then by a simple re- 
duction to the anonymous case, the lower bound is 
shown to hold as well. 
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N90-23989/8/GAR PC A03/MF A01 
Utrecht Rijksuniversiteit (Netherlands). Dept. of Com- 
puter Science. 


COMPUTERS, CONTROL & INFORMATION THEORY 


Structured NC. 
B. Scholten, and J. Vanieeuwen. Mar 89, 27p RUU- 
CS-89-6, ETN-90-96861 


The class of Structured NC (SNC), which is a subclass 
of NC (NC and AC being classes of problems solvable 
by logspace uniform families of circuits), is discussed. 
The SNC class has the property that any circuit in it 
should be structured. Distinctions between several 
subclasses of SNC are made. They differ in depth of 
the circuits and in fan-in and fan-out of the gates. Rela- 
tions among these subclasses and between these 
subclasses and NC and AC are derived. Techniques 
for transforming circuits from one class into equivalent 
Circuits in other classes are described. 


060,127 

PATENT-4 918 652,PAT-APPL-7-Oia S48ilable NTIS 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Real-Time Simulation Clock. 

Patent. 

D. R. Bennington, and D. J. Crawford. Filed 28 Sep 
88, patented 17 Apr 90, 12p N90-23713/2, PAT- 
APPL-7-251 073 

Continuation-in-Part of Abandoned US-Patent-Appl- 
SN-010949, Filed 5 Feb. 1987. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


The invention is a clock for synchronizing operations 
within a high-speed, distributed data processing net- 
work. The clock is actually a distributed system com- 
prising a central clock and multiple site clock interface 
units (SCIUs) which are connected by means of a fiber 
optic star network and which operate under control of 
separate clock software. The presently preferred em- 
bodiment is a part of the flight simulation system now 
in current use at the NASA Langley Research Center. 
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PB90-265323/GAR PC A09/MF A01 
National Inst. of Standards and Technology (NCSL), 
Gaithersburg, MD. 

Conformance Test for FDD! Medium Access Con- 
trol (MAC). 

Z. Liu, and W. E. Burr. Jul 90, 189p NISTIR-90/4267 


The Fiber Distributed Data Interface (FDDI) is an 
emerging standard for a 100 MBit/s fiber optic token 
ring Local Area Network. The FDDI Medium Access 
Control (MAC) data link layer protocol standard speci- 
fies a complex protocol which controls the normal op- 
eration of the FDDI network. The report contains a pro- 
posed test for the conformance of implementations of 
FDDI MAC. The tests are written in the Combined Tree 
and Tabular Notation (TTCN) and automatically con- 
= to a C language program by a TTCN to C trans- 
ator. 
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AD-A224 577/7/GAR PC A09/MF A01 
= Computing Centre Ltd., Manchester (Eng- 
land). 

Ada Compiler Validation Summary Report: Alsys 
Limited, AlsysCOMP 037 V4.3, INMOS T800 Tran- 
sputer implemented on a B405 TRAM (bare) (Host), 
INMOS 1222 Transputer Implemented on a B416 
TRAM (bare) (Target), 891213N1.10201. 

Final rept. 

13 Dec 89, 180p 


This Validation Summary Report describes the extent 
to which a specific Ada compiler conforms to the Ada 
Standard, ANSI/MIL-STD-1815A. This report explains 
all technical terms used within it and thoroughly re- 
ports the results of yom this compiler using the Ada 
Compiler Validation Capability (ACVC). An Ada compil- 
er must be implemented according to the Ada Stand- 
ard, and any implementation-dependent features must 
conform to the requirements of the Ada Standard. The 
Ada Standard must be implemented in its entirety, and 
nothing can be implemented that is not in the Stand- 
ard. The information in this report is derived from the 
test results produced during validation testing. The val- 
idation process includes submitting a suite of stand- 
ardized tests, the ACVC, as inputs to an Ada compiler 


060,132 


Computer Software 


and evaluating the results. The purpose of validating is 
to ensure conformity of the compiler to the Ada Stand- 
ard by testing that the compiler properly implements 
legal language constructs and that it identifies and re- 
jects illegal language constructs. Keywords: Compil- 
ers; Great Britain; Computer programs; Ada program- 
ming language. (cp) 
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AD-A224 583/5/GAR PC A04/MF AO1 
Institute for Defense Analyses, Alexandria, VA. 
=e the Ada Compiler Evaluation Capability 
(ACEC) and the Ada Evaluation System (AES). 
Final rept. 

R. P. Morton, J. D. Wood, and A. A. Hook. Sep 89, 
os 3 IDA-P-2311, IDA/HQ-89-034866, SBI-AD-E501 
Contract MDA903-89-C-0003 


This IDA Paper documents the results of a ial 
analysis requested by the Ada Joint Program ice. 
The purpose of this analysis was to determine the fea- 
sibility and desirability of merging two separately de- 
veloped software systems which can be used to 
expose compiler performance characteristics. The two 
systems were the Ada Compiler Evaluation Capability 
(ACEC) and the Ada Evaluation System (AES). The 
Study itself consisted primarily of reviewing documents 
related to each system. In addition, it was necessary to 
load both systems and inspect test cases to determine 
the degree of overlap. 
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AD-A224 616/3/GAR PC A03/MF A01 
—* Francaise de Normalisation, Paris-la-De- 
ense. 

Ada Compiler Validation Summary Report: Alsys, 
AlsyCOMP-018, Version 4.32, VAX 6210 (Host and 
Target), 891208A 1.10228. 

Final rept. 

8 Dec 89, 46p 


This Validation Summary Report describes the extent 
to which a specific Ada compiler conforms the Ada 
Standard, ANSI/MIL-STD-1815A. This report explains 
all technical terms used within it and thoroughly re- 
ports the results of testing this compiler using the Ada 
Compiler Validation Capability (ACVC). An Ada compil- 
er must be implemented according to the Ada Stand- 
ard, and any implementation-dependent features must 
conform to the requirements of the Ada Standard. The 
Ada Standard must be implemented in its — and 
nothing can be implemented that is not in the Stand- 
ard. The information in this report is derived from the 
test results produced during validation testing. The val- 
idation process includes submitting a suite of stand- 
ardized tests, the ACVC, as inputs to an Ada compiler 
and evaluating the results. The purpose of validating is 
to ensure conformity of the compiler to the Ada Stand- 
ard by testing that the compiler properly implements 
legal language constructs and that it identifies and re- 
jects illegal language constructs. Keywords: Compil- 
ers; Computer programs; Ada programming language; 
France. (CP) 


060,132 

AD-A224 617/1/GAR PC A03/MF A01 
Association Francaise de Normalisation, Paris-la-De- 
fense. 

Ada Compiler Validation Summary Report: Alsys, 
AlsyCOMP-010, Version 4.32, MicroVAX II (Host 
and Target), 891208A 1.10229. 

Final rept. 

8 Dec 89, 46p 


This Validation Summary report describes the extent 
to which a specific Ada compiler conforms to the Ada 
Standard, ANSI/MIL-STD-1815A. This report explains 
all technical terms used within it and thoroughly re- 
ports the results of testing this compiler using the Ada 
Compiler Validation Capability (ACVC). An Ada compil- 
er must be implemented according to the Ada Stand- 
ard, and any implementation-dependent features must 
conform to the requirements of the Ada Standard. The 
Ada Standard must be implemented in its entirety, and 
nothing can be implemented that is not in the Stand- 
ard. The information in this report is derived from the 
test results produced during validation testing. The val- 
idation process includes submitting a suite of stand- 
ardized tests, the ACVC, as inputs to an Ada compiler 
and evaluating the results. The purpose of validating is 
to ensure conformity of the compiler to the Ada Stand- 
ard by testing that the compiler properly implements 
legal language constructs and that it identifies and re- 
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jects illegal language constructs. Keywords: Compil- 
ers; Computer programs; France; Ada programming 
language. (cp) 
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AD-A224 627/0/GAR PC A07/MF A01 
National Computing Centre Ltd., Manchester (Eng- 
land). 

Ada Compiler Validation Summary R Certifi- 
cate Number: 900204N1.10252 n pic XD 
Ada MC68000 V1.0-09 VAX Cluster Host and 


4 Feb 90, 136p 


This Validation Summary Report describes the extent 
to which a specific Ada compiler conforms to the Ada 
Standard, ANSI/MIL-STD-1815A. This report explains 
all technical terms used within it and thoroughly re- 
ports the results of testing this compiler using the Ada 
Compiler Validation ility (ACVC). An Ada compil- 
er must be implemented according to the Ada Stand- 
ard, and any implementation-dependent features must 
conform to the requirements of the Ada Standard. The 
Ada Standard must be implemented in its entirety, and 
nothing can be implemented that is not in the Stand- 
ard. The information in this report is derived from the 
test results produced during validation testing. The val- 
idation process includes submitting a suite of stand- 
ardized tests, the ACVC, as inputs to an Ada compiler 
and evaluating the results. The purpose of validating is 
to ensure conformity of the compiler to the Ada Stand- 
ard by testing that the compiler properly implements 
legal language constructs and that it identifies and re- 
jects illegal language constructs. Keywords: Ada pro- 
gramming a Great Britain, Compilers; Com- 
puter program. (CP) 
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AD-A224 635/3/GAR PC A05/MF A01 
— Francaise de Normalisation, Paris-la-De- 
lense. 

Ada Compiler Validation Summary Report: Certifi- 
cate Number: 900115A1.10240 Alsys, AlsyCOMP 
043, Version 4.4 Macintosh licx Host and Target. 
Final rept. 

15 Jan 90, 78p 


This Validation Summary Report describes the extent 
to which a specific Ada compiler conforms to the Ada 
Standard, ANSI/MIL-STD-1815A. This report explains 
all technical terms used within it and thoroughly re- 
ports the results of testing this compiler using the Ada 
Compiler Validation Capability (ACVC). An Ada compil- 
er must be implemented according to the Ada Stand- 
ard, and any implementation-dependent features must 
conform to the requirements of the Ada Standard. The 
Ada Standard must be implemented in its entirety, and 
nothing can be implemented that is not in the Stand- 
ard. The information in this report is derived from the 
test results produced during validation testing. The val- 
idation process includes submitting a suite of stand- 
ardizing testing. The validation process includes sub- 
mitting a suite of standardized tests, the ACVC, as 
inputs to an Ada compiler and evaluating the results. 
The purpose of Legon | is to ensure conformity of 
the compiler to the Ada Standard by testing that the 
compiler properly implements legal language con- 
structs and that it identifies and rejects illegal language 
constructs. Keywords: Ada programming language, 
Compilers, Computer programs, France. (CP) 
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AD-A224 636/1/GAR PC A04/MF A01 
=— Francaise de Normalisation, Paris-la-De- 
lense. 

Ada Compiler Validation Summary Report: Certifi- 
cate Number: 900208A1.10242 THOMSON-CSF, Di- 
vision CIMSA SINTRA Als: MP 041, Version 4.23 
VAX 3300 Host and THOMSON MLX32/20T Target. 
Final rept. 

8 Feb 90, 60p 


This Validation Summary Report describes the extent 
to which a specific Ada compiler conforms to the Ada 
Standard, ANSI/MIL-STD-1815A. This report explains 
all technical terms used within it and thoroughly re- 
ports the results of testing this compiler using the Ada 
Compiler Validation ility (ACVC). An Ada compil- 
er must be implemented according to the Ada Stand- 
ard, and any implementation-dependent features must 
conform to the requirements of the Ada Standard. The 
Ada Standard must be implemented in its entirety, and 
nothing can be implemented that is not in the Stand- 
ard. The information in this report is derived from the 
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test results produced during validation testing. The val- 
idation process includes submitting a suite of stand- 
ardized tests, the ACVC, as inputs to an Ada compiler 
and evaluating the results. The purpose of validating is 
to ensure conformity of the compiler to the Ada Stand- 
ard by testing that the compiler properly implements 
legal language constructs and that it identifies and re- 
jects illegal language constructs. Keywords: Ada pro- 
— language; Compilers; Computer programs, 
rance. (CP) 


060, 136 

AD-A224 756/7/GAR PC A03/MF A01 

California Univ., Los Angeles. Western Management 

Science inst. 

FW/SM: A Prototype Structured Modeling Environ- 
t. 


men 
A. M. Geoffrion. May 90, 38p Rept no. WMSI- 
WORKING PAPER-377 


A research prototype implementation has been evolv- 
ing for several years in parallel with the vision, theory, 
language, and applicative aspects of structured model- 
ing. The objective of this paper is to describe the capa- 
bilities of this implementation as it now stands, and to 
comment on how it contributes toward fulfilling a previ- 
ously published agenda for the development of a new 
generation of modeling environments. The intended 
audience is all modeling system designers and evalua- 
tors, including those who do not happen to take a 
structured modeling approach. 
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AD-A224 783/1/GAR PC A03/MF A01 
— Francaise de Normalisation, Paris-la-De- 
lense. 

Ada Compiler Validation Summary Report: Certifi- 
cate Number: 900208A1.10243 THOMSON-CSF, Di- 
vision CIMSA SINTRA AlsyCOMP-041, Version 4.23 
VAX 3300 Host and THOMSON CM68 (68020/ 
68881) Target. 

Final rept. 

Feb 90, 25p Rept no. AVF-VSR-AFNOR-90-04 


This Validation Summary Report describes the extent 
to which a specific Ada compiler conforms to the Ada 
Standard, ANSI/MIL-STD-1815A. This report explains 
all technical terms used within it and thoroughly re- 
ports the results of testing this compiler using the Ada 
Compiler Validation C. ility (ACVC). An Ada compil- 
er must be implemented according to the Ada Stand- 
ard, and any implementation-dependent features must 
conform to the requirements of the Ada Standard. The 
Ada Standard must be implemented in its i and 
nothing can be implemented that is not in the Stand- 
ard. The information in this report is derived from the 
test results produced during validation testing. The val- 
idation process includes submitting a suite of stand- 
ardized tests, the ACVC, as inputs to an Ada compiler 
and evaluating the results. The purpose of validating is 
to ensure conformity of the compiler to the Ada Stand- 
ard by testing that the compiler properly implements 
legal language constructs and that it identifies and re- 
jects illegal language constructs. Keywords: Ada pro- 

ne language; Compilers; Computer programs, 

rance. (CP) 
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AD-A224 789/8/GAR PC A03/MF AC1 
Army Engineer Studies Center, Washington, DC. 

ADA Compiler Benchmarking: Initial Investiga- 
tions. 

Technical rept. 

R. Vernik, |. Turner, and S. F. Landherr. Apr 90, 42p 
ERL-0513-TR, DODA-AR-006-405 


This paper documents some initial investigations into 
the benchmarking of Ada compilers. A summary of 
available benchmarking suites is given, although only 
two of these suites were used in the initial benchmark- 
ing experiments: the ACM SiGAda Performance 
Issues Working Group benchmarks and the University 
of Michigan benchmarks. Experiences and lessons 
learned in applying these suites to the Alsys Ada com- 
piler hosted on a Toshiba personal computer and to 
the DEC VAX Ada compiler hosted on a VAX 8300 are 
provided. Based on these initial benchmarking experi- 
ences, several areas of possible further research/de- 
velopment are identified. In particular, the need for 
more advanced analysis tools is discussed. Keywords: 
Australia, Ada programming language; Compilers; 
Bench tests. (cp) 
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AD-A224 797/1/GAR PC A17/MF A03 


lIT Research Inst., Rome, NY. 

Knowledge Based Software Assistant Conference 
Proceedings (4th) Held in Syracuse, New York on 
12-14 September 1989. 

Final rept. 

N. L. Sunderhaft. May 90, 3888p RADC-TR-90-59 
Contract F30602-87-D-0094 


Rome Air Development Center (RADC), Command 
and Control Directorate (CO), sponsored the 4th 
Annual RADC Knowledge Based Software Assistant 
(KBSA) Conference held September 12-14, 1989 in 
Syracuse, New York. The annual conference provides 
a forum for exchanging technical and managerial 
views on the progress of the RADC program for devel- 
oping a knowledge-based life cycle paradigm for large 
software projects, the Knowledge Based Software As- 
sistant. The mature KBSA will provide intelligent as- 
sistance to system builders in producing quality mis- 
sion-critical computer resources (MCCR). Software 
developed using the KBSA is expected to be more re- 
sponsive to changing requirements, to be more reli- 
able, and to be more revisable than software produced 
using current practices. The KBSA will improve soft- 
ware practices by providing machine-mediated support 
to decision makers, formalizing the processes associ- 
ated with software development and project manage- 
ment, and providing a corporate memory for projects. 
The KBSA will utilize artificial intelligence, automatic 
programming, knowledge-based software engineering, 
and software environment technology to achieve the 
goal of providing an integrated environment for devel- 
oping MCCR systems. Keywords: Artificial intelligence, 
Computer software, Computer systems, Automatic 
programming, Programming languages. (cp) 
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AD-A224 809/4/GAR PC A01/MF A01 
Army Research Inst. for the Behavioral and Social Sci- 
ences, Alexandria, VA. 

Experimental Development of Taxonomic Work- 
station. 

Final rept. 1 Oct 88-30 Sep 89. 

D. B. Headley. 23 Feb 90, 4p 

Contract MIPR-OPM-85-72 


The TWS software was reviewed and accepted by the 
Technical Monitor. At OMPAT’s request, a second ver- 
sion of TWS was prepared. It is called the ‘Non-DoD 
Version’ and omits the military task analysis files; this 
latter version will be sent to nongovernment users who 
do not have military contracts. The Technical Monitor 
distributed both TWS versions to the sponsors. The 
Technical Monitor created a TWS Quick Reference 
Guide, and completely rewrote the TWS User Guide 
which was initially delivered by the contractor. These 
draft materials were sent to the sponsors and to the 
contractor. The contractor provided a technical review 
of these two materials for ARI. (jes) 
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AD-A225 093/4/GAR PC A04/MF A01 
—_ Francaise de Normalisation, Paris-la-De- 
lense. 

Ada Compiler Validation Summary Report: Certifi- 
cate Number 891129A1.10227 Alsys, AlsyCOMP- 
011, Version 5.1, VAX 6210 Host and Motorola 
MVME133A20 (68020/6888 1) Target. 

Final rept. 

29 Nov 89, 60p 


This Validation Summary report describes the extent 
to which a specific Ada compiler conforms to the Ada 
Standard, ANSI/MIL-STD-1815A. This report explains 
all technical terms used within it and thoroughly re- 
ports the results of testing this compiler using the Ada 
Compiler Validation Capability (ACVC). An Ada compil- 
er must be implemented according to the Ada Stand- 
ard, and any implementation-dependent features must 
conform to the requirements of the Ada Standard. The 
Ada Standard must be implemented in its agony and 
nothing can be implemented that is not in the Stand- 
ard. The information in this report is derived from the 
test results produced during validation testing. The val- 
idation process includes submitting a suite of stand- 
ardized tests, the ACVC, as inputs to an Ada compiler 
and evaluating the results. The purpose of validating is 
to ensure conformity of the compiler to the Ada Stand- 
ard by testing that the compiler properly implements 
legal language constructs and that it identifies and re- 
jects illegal language constructs. Keywords: Compil- 
ers; Computer programs; France; Ada programming 
language. (cp) 
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AD-A225 103/1/GAR PC A04/MF A01 
— Francaise de Normalisation, Paris-la-De- 
lense. 

Ada Compiler Validation Summary Report: Certifi- 
cate Number: 891102A1.10195 Alsys, AlsyCOMP 
012, Version 5.1, HP 9000 S 370 Host and Motorola 
MVME 121 (68010) Target. 

Final rept. 

2 Nov 89, 60p 


This Validation Summary report describes the extent 
to which a specific Ada compiler conforms to the Ada 
Standard, ANSI/MIL-STD-1815A. This report explains 
all technical terms used within it and thoroughly re- 
ports the results of testing this compiler using the Ada 
Compiler Validation Capability (ACVC). An Ada compil- 
er must be implemented according to the Ada Stand- 
ard, and any implementation-dependent features must 
conform to the requirements of the Ada Standard. The 
Ada Standard must be implemented in its entirety, and 
nothing can be implemented that is not in the Stand- 
ard. The information in this report is derived from the 
test results produced during validation testing. The val- 
idation process includes submitting a suite of stand- 
ardized tests, the ACVC, as inputs to an Ada compiler 
and evaluating the results. The purpose of validating is 
to ensure conformity of the compiler to the Ada Stand- 
ard by testing that the compiler properly implements 
legal language constructs and that it identifies and re- 
jects illegal language constructs. Keywords: Compil- 
ers; Computer programs; France; Ada programming 
language. (cp) 
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AD-A225 187/4/GAR PC A04/MF A01 
Industrieanlagen-Betriebsgeselischaft m.b.H., Otto- 
brunn (Germany, F.R.). 

Ada Compiler Validation Summary Report: Certifi- 
cate Number 90013111.10267 Telesoft TeleGen2 
Ada for SCO Unix V.3 ALR 386/216 Host and 
Target. 

Final rept. 

31 Jan 90, 60p 


This Validation Summary Report (VSR) describes the 
extent to which a specific Ada compiler conforms to 
the Ada Standard, ANSI/MIL-STD-1815A. This report 
explains all technical terms used within it and thor- 
oughly reports the results of testing this compiler using 
the Ada Compiler Validation Capability (ACVC). An 
Ada compiler must be implemented according to the 
Ada Standard, and any implementation-dependent 
features must conform to the requirements of the Ada 
Standard. The Ada Standard must be implemented in 
its entirety and nothing can be implemented that is not 
in the Standard. Keywords: Ada agg mere lan- 
guages; Validation; West Germany; mputer pro- 
cP Reports; Test and evaluation; User manuals. 
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AD-A225 199/9/GAR PC A07/MF A01 

Auburn Univ., AL. Dept. of Computer Science and En- 
ineering. 
arallel Logic fs geo or” uae 

Final technical rept. Jun 88-May 89. 

W. B. Day. Apr 90, 129p RADC-TR-90-21 

Contract F30602-88-D-0027 


The objective of this effort was to investigate methods 
for distributing a knowledge base over multiple proces- 
sors using the logic programming paradigm. A three- 
fold approach was employed and is discussed in this 
report. The first phase involved the testing of the Paral- 
lel Knowledge-based Execution System (PKES). Sec- 
ondly, memory allocation techniques were investigat- 
ed and evaluated. Lastly, a study of the implementa- 
tion of data-typing in a logic programming paradigm is 
discussed. Keywords: Mathematical models; Parallel 
architectures; Distributed systems; Logic program- 
ming; Prolog; Distributed knowledge bases; Parallel al- 
gorithms. (CP) 
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AD-A225 201/3/GAR 
Cornell Univ., Ithaca, NY. Dept. of Computer Science. 
MTP: An Atomic Multicast Transport Protocol. 
Special rept. 

A. O. Freier, and K. Marzullo. Jul 90, 28p Rept no. 
CU/CSD-TR-90-1141 

Contract N00140-87-C-8904, Grant NAG2-593 


PC A03/MF A01 


This paper describes MTP: a reliable transport proto- 
col that utilizes the multicast strategy of applicable 
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lower layer network architectures. In addition to trans- 
porting data reliability and efficiently, MTP provides the 
client synchronization necessary for agreement on the 
receipt of data and the joining of the group of commu- 
nicant. (JHD) 
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DE90001170/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
Information-theoretic look at branch-prediction. 

C. G. Ponder, and M. C. Shebanow. 13 Sep 89, 26p 
UCRL-101868, CONF-900564-1 

Contract W-7405-ENG-48 

Association for Computing Machines (ACM) sigmetrics 
‘90 conference, Boulder, CO (USA), 22-25 May 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Accurate branch-prediction is necessary to utilize 
deeply pipelined and Very Long Instruction-Word 
(VLIW) architectures. For a set of program traces we 
show the upper limits on branch predictability, and 
hence machine utilization, for important classes of 
branch-predictors using static (compiletime) and dy- 
namic (runtime) program information. A set of optimal 
“superpredictors” is derived from these program 
traces. These optimal predictors compare favorably 
with other proposed methods of branch-prediction. 11 
refs., 5 figs., 11 tabs. (ERA citation 15:023231) 
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DE90008786/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Sisal on am ing architecture. 

D. H. Grit. Jan $0, 11p UCRL-102791, CONF- 
900992-1 

Contract W-7405-ENG-48 

CONPAR ‘90: international conference on parallel 
processing, Zurich (Switzerland), 10-13 Sep 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Sisal is a strongly typed, general purpose applicative 
a that supports data types and operations for 
scientific computation, and has a Pascal-like syntax to 
minimize learning time and enhance readability. Sisal 
has several important semantic properties. First, all 
functions are mathematically sound -- there are no 
side effects. Second, Sisal programs are referentially 
transparent. Since names are bound to valves and not 
memory locations, there is no aliasing. Third, the lan- 
guage is single-assignment -- a name is assigned a 
value only once. In general, a Sisal program defines a 
set of mathematical expressions where names stand 
for specific values, and computations progress without 
state. SISAL was developed as a cooperative effect by 
Lawrence Livermore National Laboratory, Colorado 
State University, the University of Manchester, and 
Digital Equipment Corporation. A primary goal of the 
Sisal project has been the efficient implementation of 
the language on commercially available computers. 
Implementations currently exist on several shared 
memory multiprocessors. This paper describes an 
effort to port Sisal to a message-passing, distributed 
memory environment. The basic characteristics of 
such an architecture are: a set of processing nodes, 
each of which contains a processing element and 
some local memory; and an interconnection structure 
which permits each node to communicate with any 
other node. Examples of systems which satisfy this 
definition are the Intel iPSC/2 and a network of SUNs. 
5 refs., 6 figs. 
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DES0010003/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

VISTA user interface software study. 

G. Chin. Apr 90, 23p PNL-7247 

Contract AC06-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The Vertical Integration of Science, Technology, and 
Applications (VISTA) project is an initiative to employ 
modern information and communications technology 
for rapid and effective application of basic research re- 
sults by end users. Developed by the Pacific North- 
west Laboratory, VISTA’s purpose is to develop and 
deploy information systems (software or software/ 
hardware products) to broad segments of various mar- 
kets. Inherent in these products would be mechanisms 
for accessing PNL-resident information about the 
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problem. A goal of VISTA is to incorporate existing, 
commercially available user interface technology into 
the VISTA UIMS. Commercial systems are generally 
more complete, reliable, and cost-effective than soft- 
ware developed in-house. The objective of this report 
is to examine the current state of commercial user 
interface software and discuss the implications of se- 
lections thereof. This report begins by describing the 
functionality of the user interface as it applies to users 
and application developers. Next, a reference model is 
presented defining the various operational software 
layers of a graphical user interface. The main body fol- 
lows which examines current user interface technolo- 
gy by sampling a number of commercial systems. Both 
the window system and user interface toolkit markets 
are surveyed. A summary of the current tech 
concludes this report. 15 refs., 3 figs., 1 tab. (ERA cita- 
tion 15:032023) 
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A blocking strategy for matrix factoriza- 
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C. H. Bischof, and P. G. Lacroute. 1990, 12p CONF- 
900992-2 
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On most high-performance architectures, data move- 
ment is slow compared to floating-point (in particular, 
vector) performance. On these architectures block al- 
gorithms have been successful for matrix computa- 
tions. By considering a matrix as a collection of subma- 
trices (the so-called blocks) one naturally arrives at al- 
gorithms that require little data movement. The optimal 
blocking strategy, however, depends on the computing 
environment and on the problem parameters. Current 
approaches use fixed-width blocking strategies which 
are not optimal. This paper presents an “adaptive 
blocking” methodology for determining in a systematic 
manner an optimal blocking strategy for a uniproces- 
sor machine. We demonstrate this technique on a 
block QR factorization routine on a uniprocessor. After 
generating timing models for the high-level kernels of 
the algorithm we can formulate the optimal blocking 
strategy in a recurrence relation that we can solve in- 
expensively with a dynamic programming technique. 
Experiments on one processor of a CRAY 2 show that 
in fact the resulting blocking strategy is as good as any 
fixed-width blocking strategy. So while we do not know 
the optimum fixed-width blocking strategy unless we 
re-run the same problem several times, adaptive 
blocking provides optimum performance in the very 
first run. 22 refs., 4 figs. 
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Level-2 system: Programmers-users manual. 

J. S. Hoftun. 15 Jun 90, 31p DOE/ER/03130-51, 
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Sponsored by Department of Energy, Washington, DC. 
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This manual describes the design and implementation 
of particular parts of the system for os 
filter code in the Level-2 “farm” of MicroVAX comput- 
ers. The various chapters detail the interfaces to this 
system both from the point of programming TOOLs for 
inclusion in the filter-code and from the point of writing 
VMS programs to perform control and/or monitoring of 
this system. A lot of detailed descriptions about how 
this system works are omitted. It is separated into sev- 
eral chapters, each of which may have been released 
before as separate notes. The information in this 
manual supercedes ALL such previous notes. 
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Plan for scientific visualization at ANL. 
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This report discusses the uses of scientific visualiza- 
tion through computer simulation and graphics. Also 
covered are hardware and software tools available to 
users. (JEF) 
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CPS is a package of software tools for splitting a com- 
putational task, called a job, among a set of processes 
distributed over one or more processors. It is designed 
to function as a tool for solving computing problems 
which require many computing cycles per |/O byte, 
and is well suited for computing platforms consisting of 
“farms” of processors, operating in parallel. This 
paper describes three essential features of CPS: data 
transfers between cooperating processes, remote 
subroutine calls, and process queues. 5 figs. 
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Use of UNIX in large online ss. farms. 

J. R. Biel. Apr 90, 7p FNAL/C-90/88, CONF- 
9004190-16 

Contract 76ER01112act AC02-76CH03000 
Computing in high energy physics, Santa Fe, NM 
(USA), 9-13 Apr 1990. Sponsored by Department of 
Energy, Washington, DC. 
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products. 


There has been a recent rapid increase in the power of 
RISC computers running the UNIX operating system. 
Fermilab has begun to make use of these computers in 
the next generation of offline computer farms. It is also 
planning to use such computers in online computer 
farms. Issues involved in constructing online UNIX 
farms are discussed. 2 figs. 
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G. F. Carey, and D. M. Young. Jun 90, 11p DOE/ 
ER/25048-2 

Contract 76ER01112act FG05-87ER25048 
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The research program is directed towards the solution 
of large-scale problems associated with finite element 
and finite difference schemes for partial differential 
equations. Of particular interest is the use of iterative 
methods and finite elements on new vector-parallel 
super-computing architectures. Some of the work con- 
cerns theoretical issues related to convergence of the 
methods and parallel algorithm formulation. We are 
also developing new methods based on element-by- 
element bioconjugate gradient ideas and investigating 
“breakdown” of the methods from a theoretical stand- 
point. Applications to large-scale engineering and sci- 
entific problems form the final component of the re- 
search program. For example, we are currently investi- 
gating PDE systems that arise in coupled viscous flow 
and heat transfer as well as multi-component multi- 
phase flows in enhanced oil recovery. The work on 
parallel algorithms includes both theory and practical 
simulations with shared and distributed systems. 
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ITPACKV 2D is an adaptation for vector computers of 
the ITPACK 2C software package for solving large 
sparse linear systems of equations by adaptive accel- 
erated iterative algorithms. This paper describes the 
techniques used to vectorize the iterative algorithms in 
the ITPACK 2C package for the Cyber 205 and Cray X- 
MP vector computers. The resulting package was 
named ITPACK 2D. Results of experiments using 
ITPACK 2C and ITPACKV 2D are oe including a 
comparison of megaflop rates and timings for two 
model problems. 21 refs., 7 tabs. 
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A status report is given on recent work on the vectori- 
zation and parallelization of the ITPACKV 2C software. 
This package has been modified for improved perform- 
ance on vector supercomputers resulting in a new ver- 
sion called ITPACKV 2D that includes wavefront tech- 
niques. The main reason for these changes was to 
obtain improved vector performance of several rou- 
tines that did not vectorize in the previous version. Re- 
sults are also presented on initial efforts at modifying 
this package to produce a parallel ITPACKV suitable 
for execution on shared-memory parallel computers 
= relatively small numbers of processors. 12 refs., 3 
tabs. 
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NSPCG user’s guide: Version 1.0: A package for 
solving large sparse linear systems by various it- 
erative methods. 

T. C. Oppe, W. D. Joubert, and D. R. Kincaid. Apr 
88, 85p DOE/ER/25048-T2, CNA-216 

Contract 76ER01112act FG05-87ER25048, Grant 
CCR-8518722 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
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NSPCG (or Nonsymmetric Preconditioned Conjugate 
Gradient) is a computer package to solve the linear 
system Au = b by various iterative methods. The coef- 
ficient matrix A is assumed to be large and sparse with 
real coefficients. A wide selection of preconditioners 
and accelerators is available for both symmetric and 
nonsymmetric coefficient matrices. Several sparse 
matrix data structures are available to represent matri- 
ces whose structures range from highly structures to 
completely unstructured. 36 refs., 8 tabs. 
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Overview of NSPCG: A nonsymmetric precondi- 
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D. R. Kincaid, T. C. Oppe, and W. D. Joubert. Oct 
88, 26p DOE/ER/25048-T3, CNA-228 
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The most recent research-oriented software package 
developed as part of the ITPACK Project is called 
“NSPCG” since it contains many nonsymmetric pre- 
conditioned conjugate gradient procedures. It is de- 
signed to solve large sparse systems of linear algebra- 
ic equations by a variety of different interative meth- 
ods. The coefficient matrix can be passed in one of 
several different matrix data storage schemes. These 
sparse data formats allow matrices with a wide range 
of structures from highly structured ones such as those 
with all nonzeros along relatively small number of di- 
agonals to completely unstructured sparse matrices. 
Alternatively, the package allows the user to call the 
accelerators directly with user-supplied routines for 
performing certain matrix operations. In this case, one 


can use the data format from an application program 
and not be required to copy the matrix into one of the 
package formats. This is particularly advantageous 
when memory space is limited. 26 refs. 
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ITPACKV 2D is an adaptation for vector computers of 
the ITPACK 2C software package for solving large 
sparse linear systems of equations by adaptive accel- 
erated iterative algorithms. 
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Some parallel algorithms on the four processor 
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Three numerical studies of parallel algorithms on a 
four processor Cray X-MP4 supercomputer are pre- 
sented. These numerical experiments involve the fol- 
lowing: a parallel version of ITPACKV 2C, a package 
for solving large sparse linear systems, a parallel ver- 
sion of the conjugate gradient method with line Jacobi 
preconditioning, and several parallel algorithms for 
computing the LU-factorization of dense matrices. 27 
refs., 4 tabs. 
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The performance of the Intel iPSC/860 hypercube is 
contrasted with earlier hypercubes from Intel and 
Ncube. Computation and communication performance 
for a number of low-level benchmarks are presented 
for the Intel iPSC/1 hypercube, the Ncube hypercube, 
the Intel iPSC/2 hypercube, and the new Intel iPSC/ 
860 hypercube. Performance of the concurrent file 
system of the iPSC/860 hypercube is also reported. 13 
refs., 10 figs., 8 tabs. 
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Kerberos is a network user authentication system that 
was recently developed at the Massachusetts Institute 
of Technology (MIT). It has been adopted by Sandia 
National Laboratories, Albuquerque, for use in the 
Secure Supercomputing Network (SSN) which is cur- 
rently under development. FTP and TELNET are two 
of the most important network applications for the 
SSN, which is to use the TCP/IP protocol suite. FTP 
provides capabilities for bulk file transfer between 
nodes and TELNET provides a remote interactive login 
capability across the network. This design describes 
how authentication is currently performed in FTP and 
TELNET using clear text passwords and proposes a 
method for modifying them to use Kerberos authenti- 
cation. 
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Model of a Path Expression Based Operating 
System Shell. 

J. J. Luursema. Dec 89, 29p MEMO-INF-89-71, 
ISSN-0923-1714 


A path expression model of a rule-based operating 
system is presented. In the system considered, path 
expressions, with a number of extensions are used as 
restrictive rules, active commands or even as a mixture 
of rules and commands. Path expressions were intro- 
duced as a high level mechanism for the synchroniza- 
tion of operations on abstract data types. They are a 
powerful tool to express restrictions on the order in 
which tasks may be executed in a multi-process envi- 
ronment. Path expressions can also be used as a com- 
mand language allowing complex commands. 
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A graphical technique for creating distributed comput- 
er programs is investigated and a prototype implemen- 
tation is described which serves as a te: for the 
concepts. The type of programs under examination is 
restricted to those comprising relatively heavyweight 
parts that intercommunicate by passing messages of 
typed objects. Such programs are often presented vis- 
ually as a directed graph with computer program parts 
as the nodes and communication channels as the 
edges. This class of programs, called parts-based pro- 
grams, is not well supported by existing computer sys- 
tems; much manual work is required to describe the 
program to the system, establish the communication 
paths, accommodate the heterogeneity of data types, 
and to locate the parts of the program on the various 
systems involved. The work described solves most of 
these problems by providing an interface for describ- 
ing parts-based programs in this class in a way that 
closely models the way programmers think about 
them: using sketches of diagraphs. Program parts, the 
computational modes of the larger program system 
are categorized in libraries and are accessed with 
browsers. The process of programming has the pro- 
grammer draw the program graph interactively. Het- 
erogeneity is automatically accommodated by the in- 
sertion of type translators where necessary between 
the parts. Many decisions are necessary in the cre- 
ation of a comprehensive tool for interactive creation 
of programs in this class. Possibilities are explored and 
the issues behind such decisions are presented. An 
approach to program composition is described, not a 
carefully implemented programmi environment. 
However, a prototype implementation is described that 
can demonstrate the ideas presented. 


position System. 
NAS 1.26:181568, 
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The performance of a synchronous conservative par- 
allel _discrete-event simulation protocol is analyzed. 
The class of simulation models considered is oriented 
around a physical domain and possesses a limited 
ability to predict future behavior. A stochastic model is 
used to show that as the volume of simulation activity 
in the model increases relative to a fixed architecture, 
the complexity of the average per-event overhead due 
to synchronization, event list manipulation, lookahead 
calculations, and processor idle time approach the 
complexity of the average per-event overhead of a 
serial simulation. The is therefore within a con- 
stant factor of optimal. The analysis demonstrates that 
on large problems--those for which parallel processing 
is ideally suited--there is often enough parallel work- 
load so that processors are not usually idle. The viabili- 
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ty of the method is also demonstrated empirically, 
showing how good performance is achieved on large 
problems using a thirty-two node Intel iPSC/2 distribut- 
ed memory multiprocessor. 
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The elementary mathematical functions, not com- 
prised in the language Ada, are designed and — 
mented. These basic functions are tested hly. 
A number of test methods and the tests that are used 
to examine the elementary functions are described. 
The results are interpreted in two ways: they are com- 
pared with the results of the tests of non-Ada libraries 
and they are interpreted taking into account the model 
number arithmetic of Ada. 
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D. B. Shmoys. cJun 89, 73p CWI-BS-R8909, ETN- 
-96746 

Contracts AF-AFOSR-0078-86, NSF CCR-87-04184 

Sponsored in Part by Presidential Youth Investigator 

Award; IBM; Sun Microsystems; and Ups. 


A survey on the area of deterministic machine schedul- 
ing is given. Sequencing and scheduling as a research 
area is motivated by questions arising in production 
planning, in computing control, and generally in ail situ- 
ations in which scarce resources have to be allocated 
to activities over time. The work includes a review on 
complexity results and optimization and approximation 
algorithms for problems involving a single machine, 
parallel machines, open shops and jobs shops. Two 
extensions of this area are also considered: resource- 
constrained project scheduling and stochastic ma- 
chine scheduling. 
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A set of n jobs scheduled on a single machine which 
can handle only one job at a time are presented. Each 
job requires a given positive uninterrupted processing 
time and has a positive weight. The problem is to find a 
schedule that minimizes sum of weighted devi- 
ations of the job completion times from a given 
commor: due date d, which is smaller than the sum of 
the processing times. it is proven that this problem is 
NP-hard even if all the job weights are equal. A pseu- 
dopolynomial algorithm that requires O(n to the 2nd 
power d) time and O(nd) space is presented. 
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An election algorithm for synchronous rings with un- 
known size is presented. The bit complexity of the pro- 
posed algorithm is linear in the number of processes. 
The time complexity is polynomial in the number of 
processes, but exponential in the smallest identity of 
any process. The purpose of an election algorithm is to 
bring the network into a state where one and only one 
process has the status elected, while all other proc- 
esses have the status defeated. 
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Data Quality Analysis at the National Transonic Fa- 
P. — Jul 90, 29p NAS 1.26:4303, NASA- 
CR-4303 

Contract NAS1-18304 


ba data quality analysis program that was developed 
at Langley Research Center's National Transonic Fa- 
cility is described. The program provides a computer 
driven systematic analysis of data taken during calibra- 
tions one the high speed digital data acquisition system. 
Five distinct cue that are performed on the calibra- 
tion data are outlined. The five checks are for non-line- 
arity, noise, short term drift, long term drift, and the 
proper functioning of the calibrator. The program has 
established a standard set of evaluation guidelines. 
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Lee, and D. F. Mcallister. May 90, 24p NAS 


1.15:102613, NASA-TM-102613 


= strategy of using multiple versions of i 
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ence of hardware failures Teeulting tr from 

out can lead to substantial increases in winabilty for 
redundant hardware structures, a similar conclusion is 
not immediate for software. The degree to which 
design faults are manifested as independent failures 
determines the effectiveness of redundancy as a 
method for improving software reliability. Interest in 
multi-version software centers on whether it provides 
an adequate measure of increased reliability rh warrant 
its use in critical applications. The effectiveness of 
multi-version software is studied by comparing esti- 
mates of the failure probabilities of these systems with 
the failure probabilities of single versions. The esti- 
mates are obtained under a model of dependent fail- 
ures and compared with estimates obtained when fail- 
ures are assumed to be independent. The experimen- 
tal results are based on twenty versions of an aero- 
space application developed and certified by sixty pro- 
grammers from four universities. Descriptions of the 
application, development and certification processes, 
and operational evaluation are given together with an 
analysis of the twenty versions. 
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A Parallel Hierarchical algorithm for Global Routing 
(PHIGURE) is presented. router is based on the 
work of Burstein and Pelavin, but has many extensions 
for general global routing and parallel execution. Main 
features of the algorithm include structured hierarchi- 
cal decomposition into separate independent tasks 
which are suitable for parallel execution and adaptive 
simplex solution for adding feedthroughs and adjusting 
channel heights for row-based layout. Alternative de- 
composition methods and the various levels of paral- 
lelism available in the algorithm are examined closely. 
The ithm is described and results are presented 
for a memory multiprocessor implementation. 
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J. C. M. Baeten, J. A. —— S. Mauw, and G. J. 
Veltink. cAug 89, 51p CWI-CS-R8930, ETN-90-96801 
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The construction of a language PSF/C is described. 
PSF/C is a formal ition lang based on 
COLD, a wide par specification language. In 
PSF/C, concurrent communicating processes can be 
specified. The process syntax and semantics are 
based on the algebraic concurrency language ACP. 
The design objectives are listed and and were achieved. 
Remarks on the implementation are included. 
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Coloring a Graph Optimally with Two Colors. 

H. J. Broersma, and F. Goebel. Nov 89, 14p MEMO- 
820 


In the study the following parameters are set: let g be a 
graph with point set V; a coloring of G is a map of V to 
the set (red, white). An error occurs whenever the two 
endpoints of a line have the same color. An optimal 
coloring of G is a coloring of G for which the number of 
errors is minimum. The minimal number of errors is de- 
noted by gamma(G). Among other things, the maxi- 
mum gamma asterisk (n,m) of gamma(G) over all G 
with n points and m lines is investigated. 
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Calculation of Lie Algebra Cohomology by Com- 


puter. 
N. W. Vandenhijligenberg, and G. F. Post. Dec 89, 
39p MEMO-833 


Computer programs to calculate homology and coho- 
mology of Lie algebras are described. The definition of 
Lie algebra homology and cohomology, using elemen- 
tary notions like Lie algebra, the exterior algebra and 
modules, is given. Representation of abstract objects 
is shown. Programs written in REDUCE 3 are de- 
scribed and examples are given. The explicit calcula- 
tion of two cohomology classes using these programs 
is shown. 
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A formal framework for the study of questions that are 
related to the conformance testing of open systems is 
proposed. This framework allows the methods of con- 
formance testing to be related to the formal specifica- 
tions of the Implementations Under Test (IUT), and the 
semantic models on which the Formal Description 
Techniques (FDT) used are based. A general frame- 
work for a theory of conformance testing is proposed 
on the basis of very limited assumptions on the FDT 
used. Within this framework formalizations of impor- 
tant concepts such as test suite, test case, test deriva- 
tion, test coverage, etc., are given and elaborated in 
examples. Exploiting the link provided by our formal 
framework, the main theoretical results of the testing 
theory of labeled transition systems are summarized. 
The conformance problem specifically in the context 
of the FDT LOTOS is discussed. 


060,177 

N90-23965/8/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Vakgroep Tele-Informatica. 

Specification Modules in LOTOS. 

E. Brinksma. Nov 89, 17p MEMO-INF-89-46 
Sponsored in Part by Eec and Netherlands Ministry of 
Education and Sciences. 


The definition of standard LOTOS provides language 
features that enable a hierarchical organization of 
specifications, but does not allow a specification to be 
composed of modules, i.e., of different, self-standing 
documents. The interface between the static data type 
parts and the dynamic behavioral parts of a specifica- 
tion has a few undesirable a: . A way of introduc- 
ing specification mocules in LOTOS that is essentially 
compatible with the existing features for hierarchical 
specification is proposed. At the same time it provides 
a more flexible interface between the static and the 
dynamic aspects of a specification. 


060,178 

N90-23966/6/GAR PC A04/MF A01 
Utrecht Rijksuniversiteit (Netherlands). Dept. of Com- 
puter Science. 
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Axiomatizations for Propositional Logics of Pro- 
rams. 
. M. W. Knijnenburg. Nov 88, 57p RUU-CS-88-34, 
ETN-90-96856 


Different logics of programs systems used in analyzing 
the behavior of computer programs are reviewed. At- 
tention is focused on a propositional —— logic 
named Proposition Dynamic Logic or PDL. The syntax 
and semantics of the logic are described. Application 
of PDL with concurrency is discussed. A universal 
model theorem for Kripke structures is described. Ap- 
plications of the PDL with repeat to computational 
trees and bisimulation are discussed. PDL applied to 
context-free programs is reviewed. 
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N90-23968/2/GAR PC A03/MF A01 
Utrecht Rijksuniversiteit (Netherlands). Dept. of Com- 
puter Science. 

Computational Geometry and Its Application to 
Computer Graphics. 

M. H. Overmars. Mar 89, 35p RUU-CS-89-8, ETN-90- 
96863 


Problems concerning shapes of sets of objects are dis- 
cussed. Particular attention is given to the problem of 
determining the convex hull of a set of points. A 
number of different algorithms for this problem are 
given using different algorithmic techniques. Triangu- 
ae point sets and polygons is considered. Proximity 
problems in which distance plays an important role are 
discussed. The Voronoi diagram is introduced. It is a 
powerful structure that stores distance information and 
uses it to solve the nearest neighbor searching prob- 
lem. Some point location techniques are used to 
obtain this solution. The technique is applied to a varie- 
ty of other problems. 
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N90-23969/0/GAR PC A03/MF A01 
Katholieke Univ. Nijmegen (Netherlands). Dept. of 
Computer Science. 

Designing Distributed Algorithms by Means of 
Formal Sequentially Phased Reasoning. 

F. A. Stomp, and W. P. Deroever. Apr 89, 32p TR- 
89-8, ETN-90-96881 


A design principle that formally describes how to de- 
velop algorithms according to sequentially phased ex- 
planations is presented. The design principle is formu- 
lated using Manna and Pnueli’s linear time temporal 
logic. This technique, along with Chandy and Misra’s 
technique for designing parallel algorithms, is applica- 
ble to large classes of algorithms such as those for 
minimum-path, connectivity, network flow, and mini- 
mum-weight spanning trees. The distributed minimum- 
weight spanning tree algorithm of Gallager, Humblet, 
and Spira is structured according to this principle. 


060,181 

N90-23970/8/GAR PC A03/MF A01 
Katholieke Univ. Nijmegen (Netherlands). Dept. of 
Computer Science. 

Formal Mechanism for Determining Redundancy 
and Irrelevance in Hypertext Views. 

P. D. Bruza. May 89, 19p TR-89-9, ETN-90-96882 


A citical analysis of Hypertext views is presented. The 
definition of a view is given. The properties of redun- 
dancy and irrelevance with which the views can be 
judged are defined. A formal model in which Hypertext 
views can be examined quantitatively on the basis of 
these properties is described. Access mechanisms for 
nodes which are better than the present key word ap- 
proach are presented. The notions of cohesion and of 
relevance are quantified within the formal framework 
developed. The possibility of using trigrams or index 
expressions as an access mechanism for nodes is in- 
troduced. 


060, 182 

N90-23973/2/GAR PC A03/MF A01 
Katholieke Univ. Nijmegen (Netherlands). Dept. of 
Computer Science. 

Semantics of TRIDL. 

Thesis. 

P. D. Bruza, and T. P. Vanderweide. Sep 89, 44p TR- 
89-17, ETN-90-96888 


The formal specifications of the TRIDL computer lan- 
guage are presented. The language has its origins in 
the RIDL language. RIDL is based on a conceptual 
model. TRIDL is an extension of RIDL giving special 
attention to time aspects. The T in TRIDL stands for 


time. The specifications of the TRIDL and RIDL lan- 
guages discussed include: specifications of a set of 
objects, specifications of a set of relationships, value 
and set expressions, time operators, and imperative 
constructs (if-then-else etc.). Semantics of the target 
= and examples of proofs of the correctness of 
TRIDL programs are presented. 
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N90-23974/0/GAR PC A04/MF A01 
Katholieke Univ. Nijmegen (Netherlands). Dept. of 
Computer Science. 

Concurrent Clean. 

M. C. J. D. Vaneekelen, E. G. J. M. H. Nocker, M. J. 
ery and J. E. W. Smestsers. Oct 89, 60p TR- 
89-18, ETN-90-96889 


Concurrent Clean, a lazy functional computer lan- 
guage, is described. Clean is based on Parallel Func- 
tional Graph Rewriting systems (PFGR’s) such that the 
notion of sharing of computation and the notion of 
processes are explicitely present in the language in- 
stead of being an option for the implementation. These 
notions are added to the language to give the pro- 
grammer the possibility to control the evaluation order 
which can be used to explicitly influence the time and 
space behavior of the program where needed. Appli- 
cations of the software to different computer systems 
are presented. 


060, 184 

N90-23982/3/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Block Runge-Kutta Methods on Parallel Comput- 
ers. 

P. J. Vanderhouwen, and B. P. Sommeijer. cMar 89, 
19p CWI-NM-R8906, ETN-90-96734 


Block methods for solving ordinary differential equa- 
tions on parallel computers are constructed. Most 
block methods found in the literature produce approxi- 
mations to exact solution at equidistant points. Here, 
the approximations correspond to nonequidistant 
points like the intermediate approximations computed 
in Runge-Kutta methods. This approach enables the 
order of accuracy to be improved. Explicit methods si- 
tuable for use on parallel computers are considered. 
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N90-23983/1/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Block Runge-Kutta Methods. 

P. J. Vanderhouwen. cJun 89, 17p CWI-NM-R8913, 
ETN-90-96740 


Block methods for solving ordinary differential equa- 
tions on parallel computers are constructed. Most 
block methods found in the literature produce approxi- 
mations to the exact solution at equidistant points. 
Here the approximations correspond to nonequidistant 
points like the intermediate approximations computed 
in Runge-Kutta methods. This approach enables im- 
proving the order of accuracy. Explicit methods, suita- 
ble for use on parallel computers, are considered. 
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N90-23986/4/GAR PC A03/MF A01 
Utrecht Rijksuniversiteit (Netherlands). Dept. of Com- 
puter Science. 

Distributed Hierarchical Routing. 

P. J. A. Lentfert, A. H. Uittenbogaard, S. D. 
Swierstra, and G. Tel. Mar 89, 29p RUU-CS-89-5, 
ETN-90-96770 


A partitioning method and an associated distributed 
routing algorithm on hierarchically divided networks 
are presented. This algorithm is based on a newly de- 
fined metric: the hierarchical distance. Important fea- 
tures of the algorithm are: absence of centralized con- 
trol, compact routing tables, locality of changes and 
extensibility. 
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N90-24009/4/GAR PC A03/MF A01 
Research Inst. for Advanced Computer Science, Mof- 
fett Field, CA. 

Parallel Solution of Parabolic Equations. 

E. Gallopoulos, and Y. Saad. May 89, 24p NAS 
1.26:180363, RIACS-TR-89.19, NASA-CR-180363 
Contract NCC2-387 


Parallel algorithms for the solution of linear parabolic 
problems are proposed. The first of these methods is 





based on using polynomial approximation to the expo- 
nential. It does not require solving any linear systems 
and is highly parallelizable. The two other methods 
proposed are based on Pade and Chebyshev approxi- 
mations to the matrix exponential. The parallelization 
of these methods is achieved by using partial fraction 
decomposition techniques to solve the resulting sys- 
tems and thus offers the potential for increased time 
parallelism in time dependent problems. Experimental 
results from the Alliant FX/8 and the Cray Y-MP/832 
vector multiprocessors are also presented. 


060, 188 
N90-24059/9/GAR 
Cornell Univ., Ithaca, NY. 
Fast Casual Multicast. 
K. Birman, A. Schiper, and P. Stephenson. 10 Apr 
90, 33p NAS 1.26:186643, NASA-CR-186643 
Contracts NAG2-593, N00140-87-C-8904 


A new protocol is presented that efficiently implements 
a reliable, causally ordered multicast primitive and is 
easily extended into a totally ordered one. Intended for 
use in the ISIS toolkit, it offers a way to bypass the 
most costly aspects of ISIS while benefiting from virtu- 
al synchrony. The facility scales with bounded over- 
head. Measured speedups of more than an order of 
magnitude were obtained when the protocol was im- 
plemented within ISIS. One conclusion is that systems 
such as ISIS can achieve performance competitive 
with the best existing multicast facilities--a finding con- 
tradicting the widespread concern that fault-tolerance 
may be unacceptably costly. 
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N90-24070/6/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Vakgroep Tele-Informatica. 

Constraint-Oriented Specification in a Construc- 
tive Formal Description Technique. 

E. Brinksma. Nov 89, 30p MEMO-INF-89-44 
Sponsored in Part by Eec and Netherlands Ministry of 
Education and Sciences. 


Constraint-oriented specification is a style that can be 
used in some process algebraic formalism to imple- 
ment the power of a logical conjunction. Although this 
type of conjunction is usually limited to properties of 
traces, and therefore to the safety aspects of a specifi- 
cation, it turns out to be an extremely useful tool in 
realistic applications, where it is used to carry out the 
successive steps of logical refinement in specifica- 
tions. This specification style is explained and exam- 
ples of its use in the specification languages LOTOS 
are given. A proposal for a sophistication of the forms 
of parallel composition and abstraction (hiding) that 
are used to improve the large scale applicability of this 
style of specification is given. An example of their use 
and other, related uses of the new operators, are dis- 
cussed. 


060,190 

N90-24181/1/GAR PC A03/MF A01 
Katholieke Univ. Nijmegen (Netherlands). Dept. of 
Computer Science. 

Semantics of Data Flow Diagrams. 

P. D. Bruza, and T. P. Vanderweide. 2 Oct 89, 16p 
TR-89-16, ETN-90-96887 

Presented at the International Conference on Manage- 
ment Data, 1989. 


Ways in which semantics can be attached to data flow 
diagrams are described. A method for transforming a 
Data Flow Diagram (DFD) into a petri net which specifi- 
cies the synchronization aspects of a DFD is present- 
ed. A sketch of how a DFD may be transformed to ex- 
pressions whose semantics are described in terms of 
finite automata is presented. The need for further re- 
search to provide a general algorithm for the transfor- 
mation of a DFD to a path expression is stressed. 


060,191 

PB90-180928/GAR PC A07/MF A01 
Office of Naval Research Liaison Office, Far East, 
APO San Francisco 96503. 

ONR (Office of Naval Research) Far East Scientific 
Information Bulletin. Volume 4, Number 4, Octo- 
ber-December 1989. 

Quarterly rept. 

A. F. Findeis, and S. Kawano. Dec 89, 131p 

See also AD-A213 626. 


The document is a quarterly publication presenting ar- 
ticles covering recent developments in Far Eastern 
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(particularly Japanese) scientific research. It is hoped 
that the reports (which do not constitute part of the 
scientific literature) will prove to be of value to scien- 
tists by providing items of interest well in advance of 
the usual scientific publications. The articles are writ- 
ten primarily by members of the staff of ONR Far East, 
the Air Force Office of Scientific Research, and the 
Army Research Office, with certain reports also being 
contributed by visiting stateside scientists. Occassion- 
ally, a regional scientist will be invited to submit an arti- 
cle covering his own work, considered to be of special 
interest. The publication is approved for official dis- 
semination of technical and scientific information of in- 
terest to the defense research community and the sci- 
entific community at large. 


060,192 
PBS0-269580/GAR PC A03/MF A01 
National Inst. of Standards and Technol (NCSL), 


—— MD. Information Systems Engineering 


iv. 

PHIGS Validation Tests (Version 1.0): Design 
Issues. 

Special pub. (Final). 

J. Cugini, M. T. Gunn, and L. S. Rosenthal. Jul 90, 
21p NIST/SP-500/181 

Also available from Supt. of Docs. See also PB90- 
265216. 


Conformance testing for the Programmer’s Hierarchi- 
cal Interactive Graphics System (PHIGS) standard pre- 
sents certain novel difficulties, especially the indirect 
effect of many functions, and the inaccessibility to the 
program of visual effects. The model of logic inference 
offers a way to organize a system of the complexity 
needed to overcome these problems. This complexity 
makes the use of certain database concepts quite val- 
uable in allowing users to comprehend the system. 
Special emphasis is placed on allowing the user to as- 
sociate each test case with some specific requirement 
in the standard. Test output consists of a set of format- 
ted messages that enable the user to assess test re- 
sults rapidly and accurately. 
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PB90-273335/GAR PC E06/MF E06 
Kent Univ., Canterbury (England). Computing Lab. 
Editing a Structured Document with Classes. 

F. Cole, and H. Brown. c1990, 33p UKC/CLR-73 


Creating documents with hierarchical object-oriented 
structures in which each object belongs to a class has 
advantages for the user (including data retrieval, se- 
lective editing and multiple views), but the resulting re- 
strictions can lead to problems when these documents 
are to be edited. Previously simple editing functions 
need new algorithms, new editing functions are re- 
quired, and document designers need to consider 
ease of editing as well as the form of the final docu- 
ment. The paper describes some of the problems and 
suggests some solutions. 
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AD-A224 749/2/GAR PC AO5/MF A01 
Illinois Univ. at Urbana-Champaign. Dept. of Electrical 
a. 

Reliable Control of Decentralized Systems: An 
ARE-Based H-infinity Approach. 

Doctoral thesis. 

R. J. Veillette. Jul 90, 88p Rept nos. UILU-ENG-90- 
2225, DC-120 

Contracts N00014-90-J-1270, F33615-88-C-3604 


This thesis presents a new method of decentralized 
linear, time-invariant control systems synthesis based 
on the algebraic Riccati equation (ARE). The basic de- 
centralized design ee closed-loop stability 
and a predetermined level of worst-cast disturbance 
attenuation. Certain modifications of the basic design 
guarantee the stability and disturbance attenuation to 
be robust despite plant uncertainty or reliable despite 
control-component outages. Other modifications guar- 
antee that a subset of the controllers will be open-loop 
stable. The derived decentralized control law consists 
of a full-order observer of the plant in each control 
channei. Each observer includes estimates of the con- 
trols generated by the other channels and of plant dis- 
turbance inputs, based on its own estimate of the state 
of the plant. All of the observer gains are computed 
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from the solution of a single Riccati-like algebraic 
equation, while feedback gains are computed from a 
state-feedback design ARE. The existence of appro- 
priate solutions to the design equations in sufficient to 
guarantee the various properties of the closed-loop 
system. A convexity property of a certain matrix Riccati 
function allows parameterization of families of control 
laws with the same desired properties. Each value of 
the parameter results in controller of the same order 
as the plant. 
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AD-A224 969/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Expert System to Perform On-Line Controller 
Tuning. 

Technical memo. 

J. S. Litt. Apr 90, 15p NASA-E-5422, NASA-TM- 
103101, AVSCOM-TR-90-C-007 


This paper describes an expert system which tunes a 
Proportional-integral-Derivative (PID) controller on-line 
for a single-input-single-output multiple-lag process 
with dead time. The expert system examines features 
of the previous transient responses and their corre- 
sponding sets of controller pararneters. It determines a 
new set of controller gains to obtain a more desirable 
time response. This technique can be used to deter- 
mine and implement a different set of PID gains for 
each operating regime and, once in steady state, the 
system can be used to find optimal parameters for load 
disturbance rejection. The expert system can be ap- 
plied to any system of the specified form (aerospace, 
industrial, etc.) and can be expanded to include addi- 
tional process models. (RH) 
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AD-A225 164/3/GAR PC A12/MF A02 
Honeywell, Inc., Lexington, MA. Aerospace and De- 
fense Group. 

Advanced Topics in Robust Control. Volume 1. Ad- 
vances in Multivariable Control. 

J. Doyle. 27 Sep 84, 273p 

Contract N00014-82-C-0157 


No abstract available. 
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N90-23991/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Expert System to Perform on-Line Controller 
Tuning. 

J. S. Litt. 1990, 15p NAS 1.15:103101, E-5422, 
NASA-TM-103101 

Contract DA PROJ. 1L1-62211-A4-7A 

Presented at the 1990 American Control Conference, 
San Diego, Ca, 23-25 May 1990; Sponsored by Ameri- 
can Automatic Control Council. 


An expert system which tunes a Proportional-Integral- 
Derivative (PID) controller on-line for a single-input- 
single-output multiple-lag process with dead time is de- 
scribed. The expert system examines features of the 
previous transient responses and their corresponding 
sets of controller parameters. It determines a new set 
of controller gains to obtain a more desirable time re- 
sponse. This technique can be used to determine and 
implement a different set of PID gains for each operat- 
ing regime and, once in steady state, the system can 
be used to find optimal parameters for load disturb- 
ance rejection. The expert system can be applied to 
any system of the specified form (aerospace, industri- 
al, etc.) and can be expanded to include additional 
process models. 
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N90-24003/7/GAR PC A03/MF A01 
Technische Hogeschool Eindhoven (Netherlands). 
Dept. of Mathematics and Computing Science. 
Discrete Time H Infinity Control Problem: The Full- 
Information Case. 

A. A. Stoorvogel. Sep 89, 15p MEMO-COSOR-89-25, 
ETN-90-96726 


The discrete time, full-information H sub infinity control 
problem is investigated. It turns out that, as in the con- 
tinuous time case, the existence of an internally stabi- 
lizing controller which makes the H sub infinity norm 
strictly less than 1 is related to the existence of a stabi- 
lizing solution to an algebraic Riccati equation. The so- 
lution of this algebraic Riccati equation has to satisfy 
an extra condition. It is interesting to note that in gener- 
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al state feedbacks do not suffice and the disturbance 
has to be included in the feedback. 
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N90-24004/5/GAR PC A03/MF A01 
Technische Hogeschool Eindhoven (Netherlands). 
Dept. of Mathematics and Computing Science. 
Completion of the Squares in the Finite Horizon H 
Infinity Control Problem by Measurement Feed- 


H. L. Trentelman, and A. A. Stoorvogel. Oct 89, 15p 
MEMO-COSOR-89-27, ETN-90-96728 


The finite horizon version of the standard H to the (in- 
finity) power control problem by measurement feed- 
back is studied. Given a finite-dimensional linear, time- 
invariant system, together with a positive real number 
gamma, necessary and sufficient conditions are ob- 
tained for the existence of a i ey time-varying dy- 
namic compensator such that the L sub 2 (0,1)-in- 
duced norm of the closed loop operator is smaller than 
gamma. These conditions are expressed in terms of a 
pair of quadratic differential inequalities, generalizing 
the well-known Riccati differential equations intro- 
duced recently in the context of finite horizon H to the 
(infinity) power control. 


060,200 
N90-24005/2/GAR PC A03/MF A01 


Mathematisch Centrum, Amsterdam (Netherlands). 
Suamnaehe A Reamer ceety ecavate. 
: in 
Sele. cJun 89, 11p CWI-BS-R8910, 


J. W. Vanderwo' 
ETN-90-96747 


The almost disturbance decoupling problem by meas- 
urement feedback is formulated for systems described 
by transfer matrices. Necessary and sufficient condi- 
tions in frequency domain terms for the solvability of 
the problem are given. The conditions are derived 
using frequency domain techniques. The linear system 
under analysis is described. Some notions concerning 
the various types of solvability for rational matrix equa- 
tions are presented. A new algorithm for the computa- 
tion of a controller which achieves almost decoupling 
up to a specified accuracy is given. 


060,201 

N90-24010/2/GAR PC A03/MF A01 
Research Inst. for Advanced Computer Science, Mof- 
fett Field, CA. 

Numerical Solution of Large Lyapunov Equations. 
Y. Saad. May 89, 13p NAS 1.26:180359, RIACS-TR- 
89.20, NASA-CR-180359 

Contract NCC2-387 


A few methods are proposed for solving large Lya- 
punov equations that arise in contro! problems. The 
common case where the right hand side is a small rank 
matrix is considered. For the single input case, i.e., 
when the equation considered is of the form AX + 
XA(sup T) + bb(sup T) = 0, where b is a column 
vector, the existence of approximate solutions of the 
form X = VGV(sup T) where V is N x m and G is mx m, 
with m small is established. The first class of methods 
proposed is based on the use of numerical quadrature 
formulas, such as Gauss-Laguerre formulas, applied to 
the controllability Grammian. The second is based on 
a projection process of Galerkin type. Numerical ex- 
periments are presented to test the effectiveness of 
these methods for large problems. 


060,202 

N90-24037/5/GAR PC A03/MF A01 

Technische Hogeschool Eindhoven (Netherlands). 

Dept. of Mathematics and Pap ef os oe 

—— Problems and Riccati Equa- 
n. 

A. H. W. Geerts, and M. L. J. Hautus. Oct 89, 21p 

MEMO-COSOR-89-26, ETN-90-96727 


An overview of the results relating the Riccati eg 
with the Linear Quadratic (LQ) control problem is 
given. It is demonstrated that the LQ problem can be 
solved by using the Riccati equation or its generaliza- 
tion, the dissipation inequality. The singular case is re- 
duced to the regular case via the generalized dual 
structure algorithm. The dissipation inequality permits 
the solution to be expressed directly in terms of the 

i os data and reduces the indefinite case to semi- 

nite case. 
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North Carolina State Univ. at = 

Computational Tools for Multi-Linked Flexible 
Structures. 

G. K. F. Lee, T. A. Brubaker, and J. R. Shults. 2 Jul 
90, 36p NAS 1.26:186139, NASA-CR-186139 
Contract NAG1-926 


A software module which designs and tests controllers 
and filters in Kalman Estimator form, based on a poly- 
nomial state-space model is discussed. The user- 
friendly program employs an interactive graphics ap- 
proach to simplify the design process. A variety of 
input methods are provided to test the effectiveness of 
the estimator. Utilities are provided which address im- 
portant issues in filter design such as graphical analy- 
sis, statistical analysis, and calculation time. The pro- 
= also provides the user with the ability to save 
Iter parameters, inputs, and outputs for future use. 
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PB90-267733/GAR PC E06/MF E06 
— Council Research Centre, Capenhurst (Eng- 
land). 

FAUST User Guide: User Instructions for the 
FAUST Installation in EME Nottingham Control 
Centre. 

Research rept. 

D. A. Cockburn, J. R. Brailsford, and J. Carson. 
c1990, 41p ECRC/R-2461 

See also PB86-125689. 


FAUST (Fault Analysis Using Simulation and Testing) 

is a knowledge based system which accepts telemetry 

from the 132kV distribution network and is able to use 

this information to diagnose any faults or planned out- 

ages which would have caused that telemetry. The 
uide was produced to explain how to use FAUST ina 
‘ontrol Room field trial. 
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PB90-269473/GAR PC A03/MF A01 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Intelligent Controls Group. 

System Factors in Real-Time Hierarchical Control. 
yi —_— and T. Wheatley. Aug 90, 21p NISTIR- 
4 


Robot control needs multi-processor architectures to 
satisfy timing conconstraints. The paper outlines hier- 
archical control as a concurrent real-time design meth- 
odology that provides system partitioning across multi- 
ple processors. The paper then studies specific multi- 
processor architectural factors affecting the concur- 
rent hierarchical model. As a part of the concurrent 
real-time control methodology, the paper will present 
design principles to manage problems such as real- 
time constraints, interprocessor communication and 
synchronization. The paper is organized as follows. 
The first section discusses task decomposition in con- 
junction with the theory of concurrent hierarchical con- 
trol. The second section analyzes the effect of real- 
time requirements on concurrent hierarchical control. 
The third section discusses the effect of architectural 
factors on concurrent hierarchical control especially 
communication and synchronization. The final section 
analyzes the transition from design to implementation 
with a look at work at NIST and elsewhere. 
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burg, MD. 

NIST Express Working Form Programmer’s Refer- 
ence. National PDES Testbed Report Series. 

S. N. Clark. 5 Sep 90, 56p NISTIR-4407 


The Product Data Exchange Specification (PDES) is 
an emerging standard for the excha of product in- 
formation among various manufacturing applications. 
PDES includes an information model written in the Ex- 
press language; other PDES-related information 
models are also written in Express. The National PDES 
Testbed at NIST has developed software to manipu- 
late and translate Express models. This software con- 
sists of an in-memory working form and an associated 
Express — parser, Fed-X. The internal oper- 
ation of the Fed-X parser is described. The implemen- 
tation of the data abstractions which make up the Ex- 
press Working Form is discussed, and specifications 


are given for the Working Form access functions. The 
creation of Express language translators using Fed-X 
is discussed. 
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N90-23984/9/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Dept. of Computer Science. 

—— Reasoning in Model-Based Diagnosis: 
Efficient and Effective Information Processing. 

R. R. Bakker. Nov 89, 21p MEMO-INF-89-03, UT- 
KBS-89-08 


A method, called symbolic constraint propagation, that 
computes potential conflicts in advance is described. 
When measurements become available, the actual 
conflicts are computed by subsitition, hence no search 
is necessary. As a result, each conflict is calculated 
only once. The methods always use all information 
available in the model. In those cases, the diagnoses 
may be too broad. Symbolic constaint satisfaction 
uses more information in the model. It is shown that 
using symbolic constraint satisfaction may lead to 
more precise diagnoses. Symbolic constraint propaga- 
tion and symbolic constraint satisfaction can be com- 
bined. The resulting method, called symbolic reason- 
ing, improves the efficiency and effectiveness of cur- 
rent model-based reasoning methods. 
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N90-24183/7/GAR 

Amsterdam Univ. (Netherlands). 

Logica en Informatie. 

Modal Logic as a Theory of Information. 

-* — Jun 89, 33p ITLI-LP-89-05, ETN-90- 
11 


PC A03/MF A01 
Inst. voor Taal, 


The prospects of modal logic as a theory of informa- 
tion structure and flow is investigated. This perspective 
is aimed at the core areas of standard logic and math- 
ematical foundations in the long term. The pattern of 
information flow, richer formalisms, and information 
structures, other directions of information processing, 
and the dynamics of information flow are discussed. 


Pattern Recognition & Image 
Processing 
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AD-A224 872/2/GAR PC A01/MF A01 
Virginia Univ., Charlottesville. Div. of Statistics. 
Pattern-Theoretic Formulation of Shape in R3. 
Final rept. 1 Jan 87-31 Dec 88. 

D. M. Keenan. 31 Dec 88, 2p 

Contract N00014-87-K-0367 


The goal of this grant was the formulation of a theory 
of shape in the plane with the theory being applied to 
problems in image processing. This development was 
completed in the case of object recognition/image res- 
toration where the planar objects are characterized by 
their one-dimensional boundaries, such as in many bi- 
ological shapes. For example, given a two-dimensional 
‘noisy’ image from some technology, such as a visible- 
light camera, the methods allow me to build in a priori 
information concerning the object (or objects) in the 
image, resulting in an a posteriori probability measure 
on possible objects in the scene. This approach is 

igned to capture the structure of those objects 
which have a large number of degrees of freedom in 
shape while all still maintain a certain common form; 
this invariance is not captured by the traditional ge- 
ometries. 
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AD-A224 953/0/GAR PC A03/MF A01 
Environmental Research Inst. of Michigan, Ann Arbor. 





Max Video Neighborhood Processor Pipeline 
(MVNPP). 

Programmer’s manual. 

. Horner. Jul 90, 33p Rept no. ERIM-219800-10- 


This manual describes the functional capabilities and 
programming of ERIM’s Max Video Neighborhood 
Processor Pipeline (MVNPP) board. It is intended for 
the user who wishes to understand the MVNPP’s pur- 
pose and functionality, and the system programmer 
who must have detailed information on control regis- 
ters and — in order to operate the MVNPP ef- 
fectively. The manual is organized into four chapters 
and an appendix. In Chapter |, a high-level description 
of the MVNPP functions is given. Chapter II is devoted 
to describing the status and control —- that con- 
stitute the software interface to the MVNPP. In Chap- 
ter Ill, programming examples of common system 
functions are presented. Chapter IV details how to 
configure the MVNPP for inclusion in different image 
processing environments. Appendix A details differ- 
ences between multiple versions of the MVNPP, which 
affect the operation or programming. This manual de- 
scribes only MVNPP board operation and program- 
ming. For details of programming the Goss 
stages, see the Cyto-H Stage Programmer’s 
Manual (ERIM document number IPTL-89-294). Pro- 
— of a complete system —s the MVNPP 
board will be broadly discussed, but for detailed infor- 
mation concerning programming of other boards 
— see the appropriate board programming 
manual. 


060,211 
AD-A225 091/8/GAR PC A03/MF A01 
Connecticut Univ., Storrs. Dept. of Electrical Engineer- 


ing. 

Nonlinear Joint Transform Processor. 
Final technical rept. Sep 88-Aug 89. 

B. Javidi. Jun 90, 37p RADC-TR-90-105 
Contract F30602-88-D-0025 


A nonlinear joint transform image correlator is investi- 
gated. The Fourier transform interference intensity is 
threshold to provide higher correlation peak intensity 
and better defined correlation spot. Analytical expres- 
sions for the threshold joint power spectrum is provid- 
ed. The effects of the nonlinearity at the Fourier plane 
on the correlation signals at the output plane is investi- 
gated. The correlation signals are determined in terms 
of the nonlinear characteristics of the spatial light mod- 
ulator (SLM) at the Fourier plane. We show that thre- 
sholding the interference intensity results in a sum of 
infinite harmonic terms. Each harmonic term is enve- 
lope modulated due to the nonlinear characteristics of 
the device, and phase modulated by m times the 
phase modulation of the nonthresholded joint power 
spectrum. The correct phase information about the 
correlation signal is recovered for the first order har- 
monic of the threshold interference intensity. (RH) 
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DE90010912/GAR PC A08/MF A01 

—— Sciences Assessment Center, La 
olla, CA. 

Soviet image pattern recognition research. 

B. L. McKenney, M. McGrain, A. Klinger, J. K. 

A = and N. J. George. Dec 89, 158p FASAC- 

TAR-90010912 

Contract Al01-83ER30052 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


This report is an assessment of the published Soviet 
po pattern recognition (IPR) research and was writ- 
ten by a panel of six US academic experts in that re- 
search field. Image pattern r nition is a set of tech- 
nological research topics involving automatic or inter- 
active computer processing of pictorial information, uti- 
lizing optical, electronic, and computer technologies. 
This report focuses on IPR system configuration (opti- 
cal, hybrid, digital), and current research. The topical 
chapter headings are Image Processing Hardware and 
Software Preprocessing, Statistical Pattern Recogni- 
tion, Computer Vision, and Optical Techniques and 
Systems. Soviet research in all areas of IPR is strong 
in theory, but limited by poor availability of equipment 
for generating and handling digital images, and digital 
computer hardware and software. Nevertheless, some 
Soviet IPR achievements compare favorably with 
those of the West. There is strong Soviet research in 
Statistical pattern recognition, where fundamental rela- 
tionships related to the factors determining error rates 
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in classification of images are being developed. There 
has been good Soviet work in enhancement and resto- 
ration of images (visible and radar) of the surface of 
Venus. There is a strong Soviet development program 
in optics and optical processing related to IPR. Never- 
theless, the state of Soviet research in computer vision 
is ten to fifteen years behind the West, because of the 
lack of adequate hardware and software. The Soviet 
scientists in the area appear competent and knowl- 
edgeable of Western work, so that any improvement in 
their research output would be derived from access to 
more capable equipment. 402 refs., 4 figs., 4 tabs. 
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trip report, December 13-27, 1986. 

R. C. Mann. 12 Jan 87, 5p ORNL/FTR-2482 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 

inne of this document are illegible in microfiche 

products. 


The traveler attended the Second Aalborg Workshop 
on Robot Vision, presented seminars entitled “Hyper- 
cube Concurrent Processors,” “Motion Detection in 
the Presence of Changes in Illumination,” and “Analy- 
sis of Digital Images Obtained by Two-Dimensional 
Electrophoresis,” and chaired a discussion session on 
object description. Following the workshop, the travel- 
er visited the Biophysics Department at Johannes Gu- 
tenburg-University in Mainz, Federal Republic of Ger- 
many, and presented a seminar on concurrent com- 
puting for artificial and development in computer vision 
in Denmark. The discussions between the group of 
Professor von Seelen and the vision group at ORNL/ 
CESAR concerning collaboration on research in 
human analog computer vision. 
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DE$0013512/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Pixar data visualization tools overview. 

M. C. Miller. 22 Jan 90, 21p UCID-21934 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


This article explains how to perform basic visualization 
operations on the Pixar. The three main operations 
performed on the Pixar are interactive planometric ren- 
dering, video film loop production, volumetric render- 
ng and some simple image processing. All these and 
other high-level visualization operations use a 
common data format for storing sets of images known 
as the Pixar Volume which is created using Makevol. A 
number of other low-level tools facilitating visualization 
operations are also introduced and summarized. 10 
refs., 2 figs. 
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N90-24044/1/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Morphological Sampling. 

H. J. A. M. Heijmans, and A. Toet. cAug 89, 35p 
CWI-AM-R8913, ETN-90-96745 


A sampling strategy for grey-level functions based on 
mathematical morphology is presented. Flexible sam- 
pling strategies are required for the construction of 
multiresolution image representations like pyramids 
and quad-trees. The sampling operator considered is a 
dilation. A number of different algorithms to recon- 
struct an image from its sampled version are present- 
ed. It is shown that a reconstruction which dominates 
the original image is obtained by application of the ad- 
joint erosion. 


060,216 
PBS0-267527/GAR PC A05/MF A01 
Government Industrial Research Inst., Chugoku, Kure 


(Japan). 

Reports of the Government Industrial Research In- 
stitute, Chugoku, No. 31, October 1988. 

C1988, 83p 

Text in Japanese with English abstracts. 


Contents: 
Tidal current ellipse formed by the effect of the 
earth rotation; 
The development of a doctor-line detecting 
system; 


060,219 


General 


Float tracking and diurnal variation of nutrients 
near the mouth of Ohta River; 

Color image coding method by region 
segmentation using hadamard matrices; 

Extraction of object feature with degraded image; 

Note--High-pressure apparatus for isolation and 
Cultivation of deep-sea bacteria. 


General 
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AD-A224 600/7/GAR PC A03/MF A01 

Massachusetts Inst. of Tech., Cambridge. Research 
im. 

Rept. for 1 Jan-31 Dec 89. 

Jun 90, 18p 

Contract N00014-89-J-1489 

Pub. in RLE Progress Report no. 132 p241-256 Jun 90. 


The Signal Processing Research Program develops 
new algorithms and their applications in a variety of 
areas including speech, image, and underwater acous- 
tic signal processing. In addition, the program deals 
with issues related to algorithm implementation. We 
are following a new direction in signal processing, 
en cae ate. 
ing. While, historically, signal processing principal- 
ly emphasized numerical techniques, knowledge- 
based processing involves a combination of numerical 
and symbolic processing techniques. In addition to 
working on specific on-campus projects, our group 
interacts closely with MIT Lincoln Laboratory and 
Woods Hole Oceanographic Institution. (Author) 
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AD-A224 765/8/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Research 
Lab. of Electronics. 
Reconstruction of Two-Dimensional Signals from 
Level Crossings. 

A. Zakhor, and A. V. Oppenheim. Jan 90, 27p 
Contract N00014-89-J-1489 

a in Proceedings of the IEEE, v78 ni p31-55, Jan 


Recent results indicate the reconstruction of two-di- 
mensional signals frorn crossings of one level requires, 
in theory practice, extreme accuracy in positions 
of the samples. The representation of signals with one- 
level crossings can be viewed as a tra ff between 
bandwidth and dynamic range, in the sense that if the 
available bandwidth is sufficient to preserve the level 
crossings accurately, then the dynamic range require- 
ments are significantly reduced. On the other hand, 
representation of signals via their samples at the Ny- 
quist rate can be considered at requiring relatively 
small bandwidth and large dynamic range. This is be- 
cause, at least in theory, amplitude information at pre- 
specified points are needed, to infinite precision. Sam- 
pling and reconstruction schemes are derived whose 
characteristics lie between these two extremes. First, 
an overview of existing results in zero crossing repre- 
sentation is presented, and next a number of new re- 
sults on sampling schemes for reconstruction from 
multiple-level threshold crossing are developed. The 
quantization characteristics of these sampling 
schemes appear to lie between those of Nyquist sam- 
pling and one-level crossing representation, thus 
bridging the gap between explicit Nyquist sampling 
and implicit one-level crossing sampling strategies. 
Reprints. (JHD) 
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AD-A224 772/4/GAR PC A03/MF A01 
Purdue Univ., Lafayette, IN. 

Belief Combination and Propagation in a Lattice- 


Structured Inference Network. 

H. Y. Hau, and R. L. Kashyap. Feb 90, 15p ARO- 
26656.1-MA 

Contracts DAALO3-89-K-0032, NO0014-85-K-0611 
Pub. in IEEE Transactions on Systems, Man and Cy- 
bernetics, v20 ni p45-58 Jan-Feb 90. Sponsored in 
part by Grant NSF-CDR88-03017. 


Belief propagation and belief combination procedures 
based on Dempster-Shafer’s belief function for infer- 
ence in rule-based system is proposed. The proposed 
belief combination procedure yields identical results as 
those of Dempster’s rule when evidence are independ- 
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ent. Dempster’s rule is shown to be nonrobust when 
combining evidence with high degree of conflict. The 
cause of the nonrobustness is discussed and an alter- 
native belief combination procedure is proposed to 
remedy the deficiency. Although the proposed belief 
propagation procedure yields results that are depend- 
ent upon the interpretation of the rule, the belief propa- 
gation procedure is shown to be an interpolation be- 
tween total ignorance and the uncertainty associated 
with the rule regardless of the interpretations. When 
the rule interpretation yields associative belief propa- 
— procedure, corresponding chaining syllogism 
or belief propagation procedure can be derived. Final- 
ly, the proposed inference procedures are applied to 
lattice-structured inference network. Reprints. (jhd) 
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AD-A224 924/1/GAR PC A07/MF A01 
University of Southern California, Marina del Rey. In- 
formation Sciences Inst. 

Research Program in Computer Technology. 
Annual technical rept. 1 Jul 86-30 Nov 87. 

Jul 90, 134p Rept no. ISI/SR-88-255 

Contract MDA903-81-C-0335 


This report summarizes the research performed by 
USC/Information Sciences Institute from July 1, 1986, 
to November 30, 1987, for the Defense Advanced Re- 
search Projects Agency. The research is focused on 
the development of computer science and technology, 
which is expected to have a high DoD/military impact. 
Keywords: Computer systems; Military research; Tech- 
nology forecasting; Computer programs. (cp) 
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AD-A225 059/5/GAR PC A05/MF A01 
Physics and Electronics Lab. RVO-TNO, The Hague 
(Netherlands). 

Quality of Expert Systems: Methods and Tech- 
niques (Kwaliteit van Expertsystemen: Methoden 
en Technieken). 

J. H. Lenting, and M. Perre. Dec 89, 80p FEL-89- 
A267, TDCK-89-3867 

Text in Dutch; abstract in English. 


This report is the result of the second phase of the 
technology project ‘Quality of Expert Systems’, carried 
out under commission of the Ministry of Defence, Di- 
rector Defence Research and Development. Partici- 
pants in the project are TNO Physics and Electronics 
Laboratory (FEL-TNO), University of Limburg (RL) and 
the Research Institute for Knowledge Systems (RIKS). 
Based on (FEL1989-148) this report examines more 
thoroughly the problems that are related to the quality 
of expert systems. Firstly a method is presented which 
views the development of expert systems as a (paral- 
lel) activation of modelling processes. Secondly the 
conceptual similarities between databases and know- 
ledgebases are stressed. As an implication of this the 
use of Nijssens Information Analysis Method as a 
knowledgebase specification method is proposed. 
Thirdly the modularity and structure of knowledge 
bases is examined, together with the applicability of 
conventional testing methodologies in expert systems. 
Lastly it is demonstrated with an example that the inte- 
gration of database theory and artificial intelligence 
signifies a step in the direction of a better quality con- 
trol of expert systems. Netherlands. (rh) 
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V. R. R. Uppuluri. 22 Sep 88, 4p ORNL/FTR-3038 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


The Analytic Hierarchy Process (AHP) is a methodolo- 
gy proposed by T.L. Saaty, USA, in 1977, in finding so- 
lutions to unstructured decision problems. This first 
International Symposium was sponsored by the Sys- 
tems Engineering Society of China, the Operations Re- 
search Society of China, the Operations Research So- 
ciety of Japan, and the National Science Foundation of 
the USA. This symposium was held at Tianjin Universi- 
ty, Tianjin, China, during September 6--9, 1988. There 
were more than 160 participants, with about 15 from 
the United States, 7 from Japan, one from USSR, one 
from Finland, and one from Canada. During the last 
three years, this methodology was used extensively in 
the People’s Republic of China by decision makers, 
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and books are published on this topic along with the 
development of computer software. More than 200 
papers seem to be in print. The Program Committee, of 
which | am a member, recommended to hold the 
Second International Conference on AHP in 1991 at 
Pittsburgh, Pennsylvania, USA. The latest develop- 
ments summarized by computer software experts are 
relevant to the CO(sub 2) Project and CASE Tools 
Project at Oak Ridge. 
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DE90012365/GAR 

Oak Ridge National Lab., TN. 
Optimal design and analysis of experiments. For- 
eign trip report, July 16-August 5, 1988. 

T. J. Mitchell. 22 Aug 88, 5» ORNL/FTR-2998 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The traveler attended the First International Confer- 
ence-Workshop on Optimal Design and Analysis of Ex- 
periments, where he — an invited paper, “A Baye- 
sian Approach to the Design and Analysis of Computer 
Experiments (DACE)”, jointly with M. D. Morris. Con- 
ference topics of particular interest to ORNL’s Compu- 
tational Statistics research were DACE, spatial correla- 
tion models, and computer algorithms for construction 
of experimental designs. The traveler also gave semi- 
nars on DACE at IBM’s Bergen Scientific Centre and at 
the University of Augsburg. At Bergen, the traveler met 
with L. J. Gray and discussed the potential application 
of DACE methodology to the solution of differential 
equations. After the Conference, the traveler spent 
one week in London working with Professor H. P. 
Wynn of City University on maximum entropy sampling, 
a principle of experimental design that is of importance 
to ORNL’s research in DACE. 
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Oak Ridge National Lab., TN. 
Optimal design and analysis of experiments. For- 
eign trip report, July 22-29, 1988. 

M. D. Morris. 9 Aug 88, 5p ORNL/FTR-2981 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


The traveler attended the First International Confer- 
ence Workshop on Optimal Design and Analysis of Ex- 
periments, and presented an invited paper entitled “A 
Bayesian Approach to the Design and Analysis of 
Computational Experiments” (joint with T. J. Mitchell of 
ORNL). Besides the traditional topics usually covered 
at design conferences, two general areas of research 
which were heavily represented are design and analy- 
sis techniques related to process quality assurance, 
and design criteria and procedures for prediction and 
estimation problems involving “spatially” correlated 
stochastic processes. The latter topic is particularly 
relevant to ORNL’s effort in experimental design for 
computer experiments. 
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Los Alamos National Lab., NM. 
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Contract W-7405-ENG-36 

Rocky Mountain conference on artificial life, Las 
Cruces, NM (USA), Jun 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


This paper discusses using cross-validation as an aid 
to generalization. It starts by showing how to use 
cross-validation to decide amongst a set of generalizer 
when the learning set consists of examples of the text- 
to-phoneme problem. In addition to reproducing the 
learning set perfectly, the generalizer so chosen by 
cross-validation has an error rate on the testing set 
(7%) close to that which NETtalk has on the learning 
set (5%). This paper then presents an example of 
using cross-validation as part of a front-end to general- 
izes, i.€., aS part of an algorithm for pre-processing a 
learning set of input/output examples before trying to 
generalize from it. The results of thirty-six comparisons 
between the performance of a spemy-onird and the per- 
formance of the generalizer with this front-end are pre- 
sented. These comparisons involve numerical, Boole- 
an, and visual tasks. In all but one of the comparisons 
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the front-end improves the generalization perform- 
ance, often inducing perfect generalization. (The aver- 
age ratio of the generalization error rate with the front- 
end to the generalization error rate without the front- 
end is 0.23, (plus minus) 0.05.) Finally, this paper ends 
by discussing some of the subtler mathematical issues 
involved in using cross-validation to help generaliza- 
tion. 7 refs., 3 figs. 
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DUCS: A fully automated code and documentation 
distribution system. 

A. S. Johnson, B. Saitta, O. Gervasi, G. R. Bower, 
and A. Rothenberg. Apr 90, 5p SLAC-PUB-5230, 
CONF-9004190-14 

Contracts 76ER01112act AC02-89ER40509, AC03- 
76SF00515 

Computing in high energy physics, Santa Fe, NM 
(USA), 9-13 Apr 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


The Distributed Update Control System (DUCS) is a 
code distribution system developed for the SLD col- 
laboration to distribute code, documentation and news 
items between remote collaborators and SLAC. The 
system runs on both VM and VMS systems and is cur- 
rently running at a total of 18 sites on two different con- 
tinents, using both BITNET and DECNET connections. 
Software updates and news items can be submitted 
from any site where DUCS is installed and are distrib- 
uted to all other sites. When an update arrives at a 
remote site it is installed appropriately without any 
manual intervention. The details of the installation 
depend on the type of file, but for source code, installa- 
tion includes compilation and the insertion of the re- 
sulting object module into the appropriate library. 
Whenever an error occurs the error log is returned to 
the originator of the update. DUCS maintains both de- 
velopment and production code subdivided into an ar- 
bitrary number of section. A mechanism is provided to 
move code from the development area to the produc- 
tion area. DUCS also contains many utilities which 
enable the status of each node to be ascertained and 
any manual intervention necessary to correct unantici- 
pated conditions to be performed. The system has 
been running now for nearly three years and has dis- 
tributed over 20,000 code updates. It is proving a valu- 
able tool for remote collaborators who are now able to 
Participate in code development as easily as if they 
were at SLAC. 
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umulative Reports and Publications Through De- 
cember 31, 1989. 
Final Report. 
May 90, 70p NAS 1.26:182041, NASA-CR-182041 
Contracts NAS1-18605, NAS1-18107 


A complete list of reports from the Institute for Com- 
puter Applications in Science and Engineering (ICASE) 
is presented. The major categories of the current 
ICASE research program are: numerical methods, with 
particular emphasis on the development and analysis 
of basic numerical algorithms; control and parameter 
identification problems, with emphasis on effectual nu- 
merical methods; computational problems in engineer- 
ing and the physical sciences, particularly fluid dynam- 
ics, acoustics, structural analysis, and chemistry; com- 
puter systems and software, especially vector and par- 
allel computers, microcomputers, and data manage- 
ment. Since ICASE reports are intended to be pre- 
prints of articles that will appear in journals or confer- 
ence proceedings, the published reference is included 
when it is available. 
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Internet Worm. 

P. J. Denning. 7 Feb 89, 16p NAS 1.26:181576, 
RIACS-TR-89.3, NASA-CR-181576 

Contract NCC2-387 


In November 1988 a worm program invaded several 
thousand UNIX-operated Sun workstations and VAX 





computers attached to the Research Internet, serious- 
ly disrupting service for several days but damaging no 
files. An analysis of the work’s decompiled code re- 
vealed a battery of attacks by a knowledgeable insider, 
and demonstrated a number of security weaknesses. 
The attack occurred in an open network, and little can 
be inferred about the vulnerabilities of closed networks 
used for critical operations. The attack showed that 
passwork protection procedures need review and 
strengthening. It showed that sets of mutually trusting 
computers need to be carefully controlled. Sharp 
public reaction crystalized into a demand for user 
awareness and accountability in a networked world. 
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Formal Methods in Knowledge Re ntation. 

J. C. Meyer. Jun 89, 13p TR-89-11, ETN-90-96884 
Presented at the 25TH Dutch Mathematical Congress 
Symposium on Mathematics and the Computer. 


A concise survey of formal methods of knowledge rep- 
resentation in computer science is presented. Various 
more or less well known methods are discussed. Par- 
ticular attention is given to the use of epistemic logic 
and the area of nonmonotonic methods of reasoning. 
Formal methods of knowledge representation are con- 
trasted with human reasoning which often contains 
steps that have a certain be pe of uncertainty and 
which is expressed in natural language open to se- 
mantic complexities. Attempts by artificial intelligence 
researchers to develop more formal languages such 
as propositional or predicate logic are described. 


060,230 

N90-24002/9/GAR 
Aerospatiale, Chatillon (France). 
Viewpoint on the Contribution of Expert Systems 
of Logistics. 

S. Dupuy. 1989, 10p REPT-892-320-101, ETN-90- 
96625 


A brief reminder of artificial intelligence (Al) and expert 
xystems (ES) is presented, with the aim of inferrin ng 
basic lessons from the ES experience. For any E 
project, it is recommended not to ignore any actor to 
avoid resulting in a systematic failure: end user, expert, 
knowledge engineer, and data processing specialist. 
Difficulties relating to methodology, validation and 
processing of uncertainty are remarked. 


PC A02/MF A01 
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N90-24082/1/GAR PC A03/MF A01 
Research Inst. for Advanced Computer Science, Mof- 
fett Field, CA. 

Bayesian Learning. 

P. J. Denning. 6 Mar 89, 14p NAS 1.26:181528, 
RIACS-TR-89.12, NASA-CR-181528 

Contract NCC2-387 


In 1983 and 1984, the Infrared Astronomical Satellite 
(IRAS) detected 5,425 stellar objects and measured 
their infrared spectra. In 1987 a program called AUTO- 
CLASS used Bayesian inference methods to discover 
the classes present in these data and determine the 
most probable class of each object, revealing un- 
known phenomena in astronomy. AUTOCLASS has 
rekindled the old debate on the suitability of Bayesian 
methods, which are computationally intensive, inter- 
pret probabilities as plausibility measures rather than 
frequencies, and appear to depend on a subjective as- 
sessment of the probability of a hypothesis before the 
data were collected. Modern statistical methods have, 
however, recently been shown to also depend on sub- 
jective elements. These debates bring into question 
the whole tradition of scientific objectivity and offer sci- 
entists a new way to take responsibility for their find- 
ings and conclusions. 


060,232 

N90-24090/4/GAR PC A03/MF A01 

Mathematisch Centrum, Amsterdam (Netherlands). 

Class of n-Dimensional Associated Random Walks 

and the Hitting Point Identity. 

= — cJul 89, 37p CWI-BS-R8911, ETN-90- 
7. 


Sponsored by the Netherlands Organization for the 
Advancement of Research. 


N-dimensional random walks on the lattice S with non- 
negative integer valued coordinates in N-dimensional 
space are considered. They play an important role in 


the modeling of computer performance. For N greater 
than 2 the analysis of those random walks presents 
difficult analytical problems. The available techniques 
for N = 2 are hard to generalize for N greater than 2. 
An identity for the distribution of the hitting point of the 
bounding hyperplanes of S is derived. With the aid of 
this identity it is possible to construct a class of associ- 
ated N-dimensional random walks on S which are ac- 
cessible for detailed analysis. 
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PB90-265224/GAR PC A03/MF A01 

National Inst. of Standards and Technology (NEL), 

Gaithersburg, MD. Robot Systems Div. 

Range from Triangulation Using an inverse Per- 

= ie Method to Determine Relative Camera 
ose. 

K. Chaconas. Aug 90, 22p NISTIR-4385 


The document describes a technique to obtain three- 
dimensional range from two arbitrarily-placed, station- 
ary cameras. The method uses an inverse perspective 
algorithm to determine the position of each of the cam- 
eras with respect to a set of four coplanar points. 
Using the two transformations obtained, the relation- 
ship between the two cameras is determined. Subse- 
quently, the range to a corresponding feature point 
that appears in both of the camera images can be cal- 
culated using triangulation. 
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PB90-265240/GAR PC A03/MF A01 
National Inst. of Standards and Technology, Gaithers- 
burg, MD. 

Domestic Disaster Recovery Plan for PCs, OIS, and 
Small VS Systems. 

E. Roback. Aug 90, 37p NISTIR-4359 

Sponsored by Department of State, Washington, DC. 


The report provides a methodology for developing a 
disaster recovery plan for small computer systems. It 
describes how a plan is to be developed, including, 
specifically: determination of the criticality of process- 
ing requirements, backup strategy, data backup, and 
interim processing. The assignment of responsibilities 
for key computer personnel are also discussed. Final- 
ly, the model Disaster Recovery Plan is presented. It is 
organized into six chapters: (1) Overview, (2) Emer- 
gency Response, (3) Backup Operations, (4) Recov- 
ery, (5) Maintenance, and (6) Testing. 
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PB90-265257/GAR PC A04/MF A01 
National Inst. of Standards and Technology, Gaithers- 
burg, MD. 

Department of Justice Simplified Risk Analysis 
Guidelines. 

E. Roback. Aug 90, 61p NISTIR-4387 

Sponsored by Department of Justice, Washington, DC. 
Justice Management Div. 


The intent of the Simplified Risk Analysis Guidelines 
(SRAG) is to simplify the risk analysis process. The 
SRAG expedites the risk analysis process for the 
system under evaluation by initially determining if mini- 
mum security requirements applicable to the Depart- 
ment of Justice (DOJ) are met, which eliminates a 
number of threats and losses from evaluation. The 
SRAG is based on Automated Information System 
(AIS) security policies, regulations, circulars, and 
guidelines applicable to the DOJ as well as a review of 
a number of risk analysis methodologies developed by 
Government agencies and contractors. The SRAG ap- 
proach divides systems requiring risk analyses into 
three categories: PCs; mainframes, minicomputers, 
and other remotely accessed AlSs; and application 
systems. Each of these categories is further divided 
depending on whether nonsensitive, sensitive, or clas- 
sified information is processed, or whether an applica- 
tion is nonsensitive or sensitive. The Appendix in- 
cludes detailed information required to conduct a risk 
analysis, and a number of tables and work forms for 
use in conducting and documenting the risk analysis. 
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AD-A224 605/6/GAR PC A03/MF A01 
Naval Ocean Systems Center, San Diego, CA. 

Target Detection in Noise by Echolocating Dol- 


rofessional paper. 
W. W. Au. Aug 89, 16p 
Pub. in Conference Proceedings of the ITC (Sensory 
Abilities of Cetacean) (5th) Aug 89. 


It is well known that dolphins possess a sonar capabil- 
ity which allows them to project acoustic energy and 
analyze returning echoes in order to detect and r 

nize objects underwater. The use of acoustic energy is 
probably the most effective way to probe an underwat- 
er environment for purposes of navigation, obstacle 
avoidance, prey and predator detection, and object lo- 
calization and detection. Acoustic and other mechani- 
cal vibrational energy propagates in water more effi- 
ciently than any form of energy including electromag- 
netic, thermal and optical energy. In this , the 
target detection capability of the Atlantic bottlenose 
dolphin (Tursiops truncatus) in the open waters of Kan- 
eohe Bay, Oahu, Hawaii will be discussed and the dol- 
phin’s performance will be compared with an energy 
detector model. Tursiops typically emit echolocation 
signal with peak frequencies between 110-130 kHz in 
Kaneohe Bay (Au, 1980). (JES) 
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AD-A224 852/4/GAR PC A01/MF A0O1 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Noise Package: An Autonomous Ambient Noise 
Measurement System. 

Conference proceedings. 

S. E. Spychalski, T. H. Orsi, and J. A. Jones. 1989, 
4p Rept no. NOARL-PR-89-043-242 

Pub. in Proceedings of Oceans ‘89, p1255-1257, Seat- 
tle, WA, 18-21 Sep 89. 


Arctic ambient noise data analyses from previous ex- 
ercises indicate a need for remotely located measure- 
ment systems to eliminate contamination created by 
manmade sources. The Noise Package is an autono- 
mous, underwater ambient noise measurement 
system designed specifically for remote deployment 
under harsh te me — — Noise 
Package was success joy luring spring 
of 1988 in the Lincoln sea exercise Outpost Iceshelf 
88. Analyses of these data show the Noise Package to 
be a convenient, reliable method for obtaining low-fre- 
quency ambient noise data. Comparison of these data 
with data collected simultaneously from a previously 
tested vertical array show very bag agreement. Key- 
words: Acoustic propagation; Sea ice; Noise; Arctic 
Ocean; Reprints. (jhd) 


060,238 
TIB/B90-81372/GAR 


PC E07 

Forschu lischaft fuer Angewandte Naturwis- 

senschaften e.V., Wachtberg (Germany, F.R.). Fors- 

chungsinstitut fuer Hochfrequenzphysik. 

Akust Lokalisierung schneller, manoev- 
Flugziele. ( 


ing 
F. Dommermuth. Nov 89, 30p 
In German. Forschungsinstitut fuer Hochfrequenzphy- 
sik Wachtberg-Werthhoven. Forschungsbericht, no. 
11-89. 


The capability described in earlier papers for trajectory 
determination of manoeuvring air targets by combining 
the acoustic bearings of several sensors was transliat- 
ed to the case where one of the sensors supplies opti- 
cal bearings. The acoustic and optical sensors may be 
located at the same position. Simulations confirm the 
feasibility of the concept and also basically the theo- 
retically determined error limits. Taking into account 
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the analysis of video recordings using quite primitive 
means the application to actual data was satisfactory. 
(orig.). (Copyright (c) 1990 by FIZ. Citation no. 
90:081372.) 


Electromagnetic & Acoustic 
Countermeasures 
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AD-A224 911/8/GAR PC A03/MF A01 
Naval Research Lab., Washington, DC. 

Effect of Worst-Case Multiple Jammers on Coded 
FH/SSMA Systems. 

Interim rept. Jan 88-Jun 89. 

E. Geraniotis. 31 Jul 90, 41p Rept no. NRL-MR-6688 
Prepared in collaboration with Locus, Inc., Alexandria, 
VA and Maryland Univ., College Park. 


This report characterizes and evaluates the effect of 
simultaneous multiple partial-band noise or tone jam- 
mers and other-user interference on a single commu- 
nication link employing frequency-hopped spread- 
spectrum (FH/SS) signaling, M-ary frequency-shift- 
keying (FSK) modulation with noncoherent democula- 
tion, and Reed-Solomon coding. For the symbol error 
probability of these systems, we derive exact expres- 
sions in the absence of multiple-access (MA) interfer- 
ence and tight upper bounds in the presence of other- 
user interference. Although our analytical methods are 
valid for any number of multiple jammers, we restrict 
our numerical study to the cases of two and three par- 
tial-band noise and tone jammers. For fixed values of 
the spectral densities of noise jammers, or the ener- 
gies per symbol of tone jammers, we evaluate the 
worst-case fraction of the band that each jammer 
should use in order to maximize the error probability of 
the FH/SS or FH/SSMA system. For the range of the 
signal-to-jammer power ratios examined, multiple 
noise or tone jammers appear to have no advantage 
over a single noise or tone jammer of equivalent spec- 
tral density or energy per symbol but achieve approxi- 
mately the same worst-case performance by jamming 
smaller fractions of the band. Keywords: Jamming, An- 
tijamming, Frequency hopping, Frequency shift keying, 
Spread spectrum, Multiuser interference, Multiple 
access, Error correction codes. (jhd) 
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AD-A224 923/3/GAR PC A03/MF A01 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 

Electronic Warfare: Need to Strengthen Controls 
Over Air Force Jammer Program. 

11 Jul 90, 29p Rept no. GAO/NSIAD-90-168 

Report to the Chairman, Committee on Armed Serv- 
ices, House of Representatives. 


This report examines the performance effectiveness of 
radar jammers recently acquired or being acquired by 
the Air Force for protection of its tactical aircraft. The 
Air Force procured its entire program quantity of the 
ALQ-131 Block Il and receiver/processor without com- 
pleting operational testing. As a result, the system is 
now being flown in Europe on the F-16 and other air- 
craft with the receiver/processor inoperative because 
of a lack of software. The jammer also has other per- 
formance deficiencies that must be resolved before 
the jammer can be fully effective. Similarly, the Air 
Force started production of the ALQ-184 before oper- 
ational testing and subsequently continued production 
despite unfavorable test results. When deployed to 
tactical forces, none were ready for use. Finally, the Air 
Force started production of the ALQ-135 preplanned 
product improvement before completing its operation- 
al testing. All ALQ-135 preplanned product improve- 
ment jammers produced so far are in storage because 
of software design problems. GAO recommends that 
the Secretary of Defense: (1) prohibit the Air Force 
from awarding further contracts for production of jam- 
mers until operational testing provides reasonable as- 
surance that they will meet established performance 
requirements; and (2) require that the ASD C3 estab- 
lish adequate internal controls over Air Force jammer 
programs to assure that systems are satisfactorily 
tested and demonstrate acceptable performance 
before producing and deploying them. (edc) 
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AD-A224 965/4/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
Recent Experiments with Laser Radar. 

Journal article. 

F. K. Knight. 1989, 14p MS-8433, ESD-TR-90-093 
Contract F19628-90-C-0002 

Pub. in Proceedings of the International Conference 
on Lasers ‘89, p555-566 1989. 


This paper introduces the field of laser radar, de- 
scribes current capabilities of two laser radar systems, 
and describes two recent experiments using visible 
laser radar. While current laser radars provide range 
and velocity resolution comparable to microwave 
radar, the main advantages of laser radar are better 
resolution in angle and the promise of range and ve- 
locity resolution that exceeds that possible with micro- 
wave radar. However, all-weather operation remains 
an important advantage of microwave radar. The two 
laser radar systems are a transportable, scanning CO2 
system and a visible, diode-pumped, Nd:YAG system. 
The two recent experiments are reflective tomography 
and 3-D imaging using a single laser pulse. Keywords: 
Laser radar, Velocity resolution, Diode pumped, Re- 
prints. (jhd) 
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AD-A224 973/8/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
Convex Set Estimation from Support Line Meas- 
urements and Applications to Target Reconstruc- 
tion from Laser Radar Data. 

Journal article. 

S. R. Kulkarni, A. S. Willsky, and A. S. Lele. 8 Dec 
89, 25p MS-8695, ESD-TR-90-091 

Contract F19628-90-C-0002 

Pub. in Proceedings of the International Conference 
on Lasers ‘89, p587-610, 3-8 Dec 89. 


This reprint extends techniques of convex set recon- 
struction from support line measurements and apply 
these to laser radar data. Specifically, the techniques 
are applied to both range-resolved and Doppler-re- 
solved data, which provide one and two support line 
measurements respectively. The resulting reconstruc- 
tions provide size and shape estimates of the targets 
under observation. While such information can be ob- 
tained by other means (e.g. from reconstructed images 
using tomography), the present methods yield this in- 
formation more directly. Furthermore, estimates ob- 
tained using these methods are more robust to noisy 
and/or sparse measurement data or data suffering 
from registration errors. Finally, the present methods 
are used to improve tomographic a in the pres- 
ence of registration errors. Keywords: Convex set esti- 
ine Support line measurements, Laser radar data. 


060,243 

AD-A224 974/6/GAR PC A02/MF A01 
School of Aerospace Medicine, Brooks AFB, TX. 
Detection of Optical Flow Patterns during Low-Al- 
titude Flight. 

Final rept. Oct 88-Apr 89. 

es Previc. Apr 89, 7p Rept no. USAFSAM-PROC- 
Pub. in Proceedings of the International Symposium on 
Aviation Psychology (5th), p708-713 Columbus, OH 
18-20 Apr 89. 


The ability to use optical flow cues to detect fore- 
ground ridges during low-altitude flight was investigat- 
ed. Ten video segments from actual low-altitude mis- 
sions over three different terrains were digitized, and 
the pure motion information contained within them was 
isolated. The isolated motion cueing was insufficient in 
revealing the outline of the foreground ridge, regard- 
less of terrain type. Subsequent simulations involving 
moving-dot images revealed that optical flow disconti- 
nuity detection is especially difficult for a sparse, irreg- 
ular, color-contrast texture, which most resembles the 
terrain found in western deserts. Keywords: Low alti- 
tne) flight, Optical flow, Visual perception, Reprints. 
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AD-A225 005/8/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Electrical Engineering and Computer Science. 


Active-Passive Detection of Multipixel Targets. 

S. M. Hannon, and J. H. Shapiro. 1990, 24p ARO- 
25299.6-PH 

Contract DAALO3-87-K-0117 

Pub. in Proceedings of the SPIE, v1222, Laser Radar 
5, p2-23 1990. 


Multifunction laser radar systems can collect 2-D 
target images of intensity, range, or velocity, and many 
such systems augment their active-sensor channel 
with a forward-looking infrared (FLIR) channel. This 
paper addresses the problem of optimal target detec- 
tion using such an active-passive sensor, focusing on 
the performance benefits that accrue when multidi- 
mensional data-active-sensor range, velocity, and in- 
tensity, plus passive-sensor intensity-are combined in 
the detection processor. Building on the work of Mark, 
gy a likelihood ratio tests (GLRTs) are derived 
or active-passive detection processing, and quantita- 
tive performance results-receiver operating character- 
istics (ROCs)-are obtained through computer simula- 
tion of pixel-level statistics. The performance predic- 
tions for the gamut of multidimensional, multipixel de- 
tection processors are confirmed via experiments per- 
formed using a multidimensional laser radar test bed. 
Reprints. (jhd) 


060,245 

AD-A225 147/8/GAR PC A01/MF A01 
Massachusetts Inst. of Tech., Cambridge. Research 
Lab. of Electronics. 

Optical Propagation and Communication. 

Rept. for 1 Jan-31 Dec 89. 

—— and D. Kleppner. Jun 90, 5p ARO-25299.9- 


Contract DAAL03-87-K-0117 
_ in RLE Progress Report n132 ch5 p269-271 Jun 


Coherent laser radars represent a true translation to 
the optical frequency band of conventional microwave 
radar concepts. Owing to the enormous wavelength 
disparity between microwaves and light, laser systems 
offer vastly superior space, angle, range, and velocity 
resolution as compared to their microwave counter- 
parts. However, the resolution benefits associated with 
the shortness of laser wavelengths are accompanied 
by the penalties of this wavelength region: the ill-ef- 
fects of atmospheric optical wave propagation in tur- 
bulent or turbid conditions, and the speckle patterns 
resulting from target roughness on wavelength scales. 
The ensuing trade-off between resolution advantages 
and propagation/speckle disadvantages makes it 
likely that laser radars will fill new application niches, 
rather than supplant existing microwave systems. Re- 
prints. (JHD) 
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AD-P005 990/7 Not available NTIS. 
Royal Netherlands Air Force, Volkel. 

Development, Testing and Evaluation of a Night 
Vision Goggle Compatible BO-105 for Night Low 
Level Operation. 

R. H. Friedericy. Jun 87, 8p 

This article is from ‘Rotorcraft Design of Operations 
Held in Amsterdam, Netherlands on 13-16 October 
1986,’ AD-A199 169, p21-1 thru 21-8. 

Availability: Advisory Group for Aerospace Research 
and Development, Neuilly-sur-Seine (France). No 
copies furnished by DTIC/NTIS. 


By request of the Royal Netherlands Army Staff, a test 
and evaluation program was carried out by the Royal 
Netherlands Airforce. The overall aim of the program 
was to select and integrate a package of night vision 
and supporting equipment for the BO-105 C helicopter 
that will allow round the clock operations in support of 
the RNL Army, specifically at night at low altitudes. An 
ex civil BO-105 DB helicopter was used as a testbed in 
the program. In addition to the original dual pilot IFR 
equipment (VOR, VOR/ILS, Radar Altimeter and 2 axis 
Stability Augmentation System), a Doppler Navigation 
System with Mapreader, a TACAN and recording 
equipment were installed in the test helicopter. In a 
pre-evaluation program, two types of helmet mounted 
Night Vision Goggles (NVG’s) were selected for further 
evaluation. After the 2 axis SAS had been replaced by 
a 3 axis CSAS and NVG compatible cockpit lighting 
had been installed in the test helicopter, night low level 
operational flight trials were carried out. This paper de- 
scribes the selection of the NVG’s the NVG compati- 
ble lighting and presents the pilot experiences and 
opinions concerning the low level night flight trials. The 
trials indicated the feasibility of the concept. A select- 





ed equipment package will be retrofitted into the BO- 
105 fleet, with the aid of the airframe manufacturer, 
MBB. A prototype has been constructed at our Depot 
at Gilze Rijen Airbase. Flight tests have recently been 
completed. NATO. 
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DE90013369/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
2-dimensional laser radar imaging system for pe- 
rimeter surveillance. 

H. T. Cooley. 1990, 16p SAND-90-0666C, CONF- 
9007106-23 

Contract AC04-76DP00789 

Institute of nuclear materials management confer- 
ence, Los Angeles, CA (USA), 15-18 Jul 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


A 2D-Laser Radar Imaging System consisting of a pro- 
to 2D-Laser Radar Sensor and an Image Process- 
ing System is currently being developed as an intrusion 
detection system capable of immediate detection and 
quick assessment for perimeter security and surveil- 
lance. The objective of this system is to produce a thin 
laser wall as an invisible intrusion barrier. Since only a 
small space is needed to create a narrow laser radar 
wall, this system will work well where there is only limit- 
ed or narrow zones available to create the secure pe- 
rimeter. Images are created of objects which penetrate 
the laser radar wall for assessment and to determine 
the appropriate alarm response. Such a system can be 
used to protect against airborne threats from rooftop 
areas or to guard against ground threats across perim- 
eter zones of critical facilities. This paper will discuss 
the operational concepts, the technology, and an initial 
performance of this prototype system. 2 refs., 6 figs. 
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DE90013000/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Selecting appropriate test targets for portal weap- 
ons detection. 

D. W. Murray. 1990, 12p SAND-90-0783C, CONF- 
9007106-3 

Contract AC04-76DP00789 

Institute of nuclear materials management confer- 
ence, Los Angeles, CA (USA), 15-18 Jul 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Adjusting a portal metal detector for weapons detec- 
tion must be performed with great care. Set the sensi- 
tivity too high and the false rejection rate for personnel 
passing through the portal will slow traffic to every- 
one’s annoyance. Set the sensitivity too low and run 
the risk that the machine will allow some of today’s 
small handguns to pass with impunity. Because many 
of the modern handguns are so small the difference 
between a sensitivity setting that is too high and one 
that is too low is quite small. In order to find that fine 
line between too much sensitivity and too ‘ittle, a set of 
test targets must be selected that represent the widest 
possible spectrum of weapons. The test set must not 
only be representative of small guns but also reflect 
the wide variety of metals that are used to manufacture 
today’s weapons. 


Nuclear Explosion Detection 


060,249 

AD-A224 862/3/GAR 
Nevada Univ., Reno. 
Propagation of Regional Phases in the Basin and 
Range. 

Final rept. 1 Jan 87-30 Sep 89. 

K. Priestley. 2 Feb 90, 47p GL-TR-90-0025 

Contract F19628-87-K-0009 


PC A03/MF AO1 


Attenuation of regional seismic phases in the Great 
Basin; Regional seismic recordings of the Soviet nu- 
clear explosion of the joint verification experiment; Ob- 


servations of high-frequency P wave earthquake and 
explosion spectra compared with omega to the minus 
3 power, omega to the minus 2 power, and Sharpe 
source models; and Crustal structure in eastern 
Kazakh, USSR, from teleseismic receiver functions. 
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DE90013523/GAR PC A01/MF A01 
Lawrence Livermore National Lab., CA. 

Guide for using data from the LNN seismic moni- 
toring network. 

S. P. Jarpe. Feb 89, 5p UCID-21872 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


Short communication. 
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DE90013403/GAR PC A01/MF A01 
Sandia National Labs., Albuquerque, NM. 

Unattended optical surveillance equipment. 

D. L. Mangan, C. S. Johnson, and S. L. Schneider. 
1990, 5p SAND-90-0983C, CONF-9007112-3 
Contract AC04-76DP00789 

Annual symposium and technical displays on physical 
and electronic security (6th), Philadelphia, PA (USA), 
30 Jul - 2 Aug 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


In many security situations, it is necessary to utilize un- 
attended optical surveillance systems. Sandia National 
Laboratories has developed three optical surveillance 
systems which operate in the unattended surveillance 
mode. The first of these systems is known as the Mod- 
ular Integrated Video System (MIVS). The MIVS is a 
microprocessor controlled video system which records 
scenes at selectable intervals. Each scene consists of 
six to ten frames recorded on a 8mm videotape. A 
MIVS video recorder has the capacity to record ap- 
proximately 26,000 scenes. Scenes can be recorded 
at intervals ranging from 1 to 99 minutes between re- 
cordings. The unit has been designed for permanent 
installation with facility power. The camera can be lo- 
cated up to 30 m from the recording module with the 
authentication technology protecting the cable con- 
necting the camera to the recording unit. The Portable 
Surveillance unit (PSU) is a second system which has 
been designed for unattended operation. The PSU is 
designed for situations where quick set up of an optical 
surveillance device is required. The PSU operates in a 
manner similar to the MIVS and can be operated off of 
facility power for long time periods, or from an internal 
battery pack for short term surveillance applications. 
The Video Surveillance Unit (VSU) provides similar ca- 
pabilities for permanent rack mounted installations. 
This paper describes the MIVS, the PSU, and the VSU, 
and discusses potential applications for the system. 
Equipment for reviewing the videotapes produced by 
the systems is also described. 7 refs., 4 figs. 


Personnel Detection 


060,252 

AD-A224 640/3/GAR PC A04/MF A01 
Air Univ., Maxwell AFB, AL. Airpower Research Inst. 
pe Base Security: Developing an | Doc- 
trine. 

D. C. Martin. Apr 90, 63p Rept no. AU-ARI-89-4 


This study is a prolegomenon to an operational doc- 
trine for air base security and a valuable guide to the 
people who will eventually prepare that document. 
Keywords: Air Force personnel; Military doctrine. (cp) 
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Performance evaluation of biometric identification 


de 

J. P. Holmes, R. L. Maxwell, and L. J. Wright. Jun 90, 
13p SAND-90-0690C, CONF-9007106-5 

Contract AC04-76DP00789 

Institute of nuclear materials management confer- 
ence, Los Angeles, CA (USA), 15-18 Jul 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 

A biometric identification device is an automatic device 
that can verify a person’s identity from a measurement 
of a physical feature or repeatable action of the individ- 
ual. A reference measurement of the biometric is ob- 
tained when the individual is enrolled on the device. 
Subsequent verifications are made by comparing the 
submitted biometric feature against the reference 
sample. Sandia Laboratories has been evaluating the 
relative performance of several identity verifiers, using 
volunteer test subjects. Sandia testing methods and 
results are discussed. 
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DE90013491/GAR PC A03/MF A01 
Sandia Nationa! Labs., Albuquerque, NM. 

Review of physical security robotics at Sandia Na- 
tional Laboratories. 

S. C. Roerig. 1990, 11p SAND-90-0727C, CONF- 
9007106-6 

Contract AC04-76DP00789 

Institute of nuclear materials management confer- 
ence, Los Angeles, CA (USA), 15-18 Jul 1990. Spon- 
sored by Department of Energy, Washington, DC. 

phone ve of this document are illegible in microfiche 
products. 


As an outgrowth of research into physical security 
technologies, Sandia is investigating the role of robot- 
ics in security systems. Robotics may allow more ef- 
fective utilization of guard forces, especially in scenar- 
ios where personnel would be exposed to harmful en- 
vironments. Robots can provide intrusion detection 
and assessment functions for failed sensors or tran- 
sient assets, can test existing fixed site sensors, and 
can gather additional intelligence and dispense delay- 
ing elements. The Robotic rity Vehicle (RSV) pro- 
| a for DOE/OSS is developing a fieldable prototype 
or an exterior physical security robot based upon a 
commercial four wneel drive vehicle. The RSV will be 
capable of driving itself, being driven remotely, or 
being driven by an onboard operator around a site and 
will utilize its sensors to alert an — to unusual 
conditions. The Remote Security Station (RSS) pro- 
gram for the Defense Nuclear Agency is developing a 
proof-of-principle robotic system which will be u to 
evaluate the role, and associated cost, of robotic tech- 
nologies in exterior security systems. The RSS con- 
sists of an independent sensor pod, a mobile sensor 
platform and a control and display console. Sensor 
data fusion is used to optimize the system's intrusion 
detection performance. These programs are comple- 
mentary, the RSV concentrates on developing autono- 
mous mobility, while the RSS thrust is on mobile 
sensor employment. 3 figs. 
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AD-A224 819/3/GAR PC A04/MF A01 
Electronics Research Lab., Adelaide (Australia). 
Graph Match Program. 

General document. 

M. T. Barrington. Mar 90, 58p ERL-0505-GD, DODA- 
AR-005-990 


This report describes a program for manipulating and 
comparing graphs of radar cross-sections. The size 
and position of one graph relative to another can be 
changed and the two graphs combined to produce a 
new graph which represents an average of the two. 
The program can process data sets of varying num- 
bers of data values. Graph Match was written using 
Apple Macintosh SE and Ii computers and Turbo 
Pascal as the pr ming language. Keywords: 
Graphs/Charts; Ra cross sections; Comparison; 
Computer programs; Australia. (EDC) 
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Environmental Research Inst. of Michigan, Ann Arbor. 
ALP FOPEN Site Description and Ground Truth 
Summary. 

Technical rept. Oct 88-Feb 90. 

E. Kasischke, D. M. Beverstock, N. H. French, and L. 
L. Bourgeau-Chavez. Feb 90, 372p Rept no. ERIM- 
211100-3-T 

Contract F19628-85-C-0002 


During the fall of 1988, an extensive set of multifre- 
quency (1.25, 5.3 and 9.35 GHz), and in some cases 
polarimetric airborne SAR imagery was collected over 
Camp Ripley, Minnesota, by the ERIM/NADC P-3 SAR 
System. This data collection was sponsored by the 
AFWAL and the MIT’s Lincoln Laboratory (MIT/LL). 
The acronym for this data collection was ALP, which 
stands for AFWAL/LL/P-3. This report deals with test 
sites established to more clearly understand the phe- 
nomenology associated with radar detection of targets 
obscured by vegetation. The test sites consisted of tri- 
hedral corner reflectors deployed in six different tree 
stands. Ground truth collected during this activity in- 
cludes: (1) ground photography of each site; (2) climat- 
ic data for the experiment period; (3) measurement of 
tree density, diameter, height and placement relative 
to the target for each site; (4) for some cases, meas- 
urement of branch and needle biomass, diameter, 
angles and length; (5) allometric equations describing 
the distribution of above ground biomass for the vari- 
ous tree species; and (6) dielectric measurements of 
the major tree species found within the test area. Key- 
words: Aspens; Jack pines; Radar ground targets; Foli- 
age penetration experiment; Tree characteristics; Di- 
electric measurements. (EDC) 
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Wright Research and Development Center, Wright- 
Patterson AFB, OH. 

Primer and Analysis to EM-TRANAIR Code Execu- 


tion. 

Rept. for 29 Nov 89-31 May 90. 

G. S. Meserve. 31 May 90, 64p Rept no. WRDC-TM- 
90-320-FIMM 


EM-TRANAIR is a computer program for solving Max- 
well’s equations in three dimensions. This primer on 
EM-TRANAIR installation at WRDC and guide to con- 
fronted execution problems will aid in understanding 
the internals of EM-TRANAIR. Successful pathways 
for accurate converged numerical solutions are possi- 
ble. The architecture of EM-TRANAIR is briefly pre- 
sented in a discussion of various installation problems 
encountered when moving from a CFT compiler to a 
CFT77 compiler. Compilation problems and solutions 
deal with passing arguments, dimensioning arrays and 
boolean algebra and manipulations. Execution prob- 
lems with the input processor, ViINP and the input 
solver, ViSOL are presented. Troubleshooting meth- 
ods and working solutions are revealed. The actual 
problems needing to be surmounted for successful 
program execution are the examples contained in this 
document. Different input configurations are used to 
establish ‘rule-of-thumb’ parameters to achieve accu- 
rate numerical solutions. Parameters such as inci- 
dence frequency, number of mesh points and aspect 
ratios are discussed. Finally, the area found to be the 
most successful in the post processing examination 
was the Rayleigh region. The numerical RCS solutions 
presented are proof positive that the EM-TRANAIR 
code is executable and provides good computational 
RCS results. Keywords: Radar cross sections, Subrou- 
tines. (edc) 
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PB90-265687/GAR PC E06/MF E06 
Centre Univ. de Luminy, Marseille (France). Inst. de 
Mecanique Statistique de la Turbulence. 

Interactions Vagues Courtes-Courant de Surface 
(Short Waves/Surface Current Interactions). 

Final rept. 

C. Kharif, and A. Ramamonjiarisoa. Jan 90, 77p 
ETN-87-067 

Text in French; summary in English.. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de l’Armement. 


The study investigates the kinematic and dynamic 
properties of short waves and the changes in those 
properties in the presence of surface currents created 
by land-elevation differences or underwater objects. 
The research was part of a group of studies involving 
remote sensing of land relief and underwater objects 
using hyperfrequency radar. A simplified schema was 
adopted to deal with the various problems raised by 
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remote sensing. The authors present their research in 
two parts: a description of analytical and numerical 
work, and experimental results. 


Seismic Detection 


060,259 
DE90013528/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
CSMS Poorboy deployment: Seismic recording in 
Pinedale, Wyoming, of the Bullion NTS nuclear test 
under _ verification provisions of the new TTBT 
tocol. 

. E. Harben, D. W. Rock, and R. C. Carlson. 10 Jul 
90, 19p UCRL-ID-104332 
Contract W-7405-ENG-48 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
a Original copy available until stock is exhaust- 


The Configurable Seismic Monitoring System (CSMS), 
devel at the Lawrence Livermore National Labo- 
ratory (LLNL) was —— in a 13-m deep vault on 
the AFTAC facility at Pinedale, Wyoming to record the 
Bullion nuclear test. The purpose of the exercise was 
to meet all provisions of the new TTBT protocol on in- 
country seismic eye | at a Designated Seismic 
Station (DSS). The CSMS successfully recorded the 
Bullion event consistent with and meeting all require- 
ments in the new treaty protocol. In addition, desirable 
seismic system features not specified in the treaty pro- 
tocol were determined; treaty protocol ambiguities 
were identified, and useful background noise record- 
ings at the Pinedale site were obtained. 10 figs. 


General 


060,260 

AD-A224 700/5/GAR 
Naval Research Lab., Washington, DC. 

Algorithm for improved Gating Combinatorics in 
Multiple-Target Tracking. 

Interim rept. 

M. R. Zuniga, J. M. Picone, and J. K. Uhimann. 2 
Aug 90, 21p Rept no. NRL-MR-6691 


PC A03/MF A01 


In this paper we describe a method for significantly re- 
ducing the computational complexity required for ob- 
servations-track gating in oy target tracking. We 
define the gating process as follows: given a set of 
N(R) observations and N(T) tracks, identify all obser- 
vation-track pairs whose scores fall above a chosen 
threshold. The score for observation-track pair (i,j) is 
defined as the function: In our analysis and numerical 
simulations we employ algorithms which find near 
neighbors of points in |-dimensional position space, 
where nearness is defined by the Euclidean metric. 
They are used, for example, to find the tracks with 
mean positions near a given observation position. Es- 
sential is that: (1) these algorithms find all the neigh- 
bors in some expected optimal or near optimal time, 
and (2),that their performance be relatively insensitive 
to spatial distributions. After examining several search 
algorithms, we selected a BLD-enhanced k-d search 
tree for our tests. 
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DE90013521/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Radon transform for data reduction, line detec- 
tion, and artificial neural network preprocessing. 
J. P. Fitch. 7 May 90, 13p UCRL-ID-103852 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


Initial investigations indicate that the Radon transform 
can be utilized to reduce two-dimensional image data 
into substantially smaller feature vectors for detecting 
line patterns. Rather than traditional spatial-domain 
texture analysis type algorithms, we propose the use 
of crude angle of arrival estimates to extract informa- 
tion about nearly co-linear waveforms. 4 refs., 12 figs. 
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AD-A225 063/7/GAR PC A03/MF A01 
Physics and Electronics Lab. RVO-TNO, The Hague 
(Netherlands). 

Planar Near-Field Measurement of Non-Reciprocal 
Antennas (Pianaire Nabije-Veldmetingen van Niet- 
Reciproke Antennes). 

H. J. Visser. Apr 90, 18p FEL-90-B092, TDCK-90- 
1227 


Abstract in English and Dutch. 


In this report the transmission equation for a planar 
near-field measurement configuration is derived for the 
situation in which the antenna under test is operated 
as a receiving antenna. (Usually the antenna under 
test is operated as a transmitting antenna). This trans- 
mission equation has the same form as that derived for 
the situation in which the antenna under test is acting 
as transmitting antenna. With this new derived and 
with the existing transmission equation, it is possible tc 
characterize non-reciprocal antennas, provided that 
the used probe is completely characterized. Keywords: 
Probe; Antennas; Near field measurement; Reciprocal 
antennas; Netherlands. (jhd) 
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AD-A225 065/2/GAR PC A03/MF A01 
Physics and Electronics Lab. RVO-TNO, The Hague 
(Netherlands). 

Measurement Results of the FEL-TNO Planar Rec- 
tangular Near Field Facility (1978-1989) 
(Meetresi;tatem vam de Rechthoekige Planaire Na- 
eo) Meetfaciliteit van het FEL-TNO (1978- 
1 % 

J. — Nov 89, 48p FEL-89-B336, TDCK-89- 
457 

Abstract in English and Dutch. 


This report describes the most important results of 
measurements, which have been performed with the 
rectangular planar near-field facility of the FEL-TNO 
laboratory from 1978 to 1989. Various types of anten- 
nas have been measured in this period. The radiation 
(both sum and difference) patterns of antennas with 
narrow main beams can be determined with great ac- 
curacy. This is true as well for antennas, which have 
dimensions, that are equal or slightly larger than the 
measurement frame of the near field scanner, or that 
have a broad main beam in one plane. Besides, the 
near field measurement facility offers the possibility to 
detect defective radiating elements in a large array an- 
tenna very fast. If a parameter, like the frequency or 
the scan-direction of the main beam, can be changed 
very quickly, then we can determine more radiation 
patterns of an antenna during the time needed to per- 
form one single near field measurement. The reported 
measurements give a good overview of the possibili- 
ties of the planar near field measurement technique. 
Keywords: Radar, Antenna, Antenna test, Measurin 

of electromagnetic field, Near field, Netherlands. (jhd 
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AD-A224 580/1/GAR PC A07/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Secondary Side CMOS Feedback Control integrat- 
ed Circuit. 

Master’s thesis. 

W. P. Wilkinson. Jun 90, 133p Rept no. AFIT/CI/ 
CIA-90-051 


This thesis describes the development of a CMOS 
secondary side feedback control integrated circuit for 
a power converter. The feedback controller was de- 
signed for use in miniaturized point-of-load DC-DC 
switching power converters. The integrated circuit 





compares the output of the converter to an on-chip ref- 
erence voltage and encodes the resulting error signal 
on an amplitude modulated carrier square wave. The 
circuit was designed and verified with extensive com- 
puter simulations before being fabricated through the 
MOSIS program in the 2 micron, nwell CMOS process. 
Errors in the integrated circuit layout were repaired 
using a Focused lon Beam, demonstrating the beam’s 
ability to make both connections and detachments on 
integrated circuits. The design included four major sub- 
cells, a temperature independent bandgap voltage ref- 
erence, an error amplifier, an oscillator, and an ampli- 
tude modulator. Subcell testing demonstrated the suit- 
ability and versatility of CMOS for high-density power 
converter control circuitry. Theses. (JHD) 
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AD-A224 686/6/GAR PC A06/MF A01 

Air Force Inst. of Tech., Wright-Patterson AFB, OH. 

Monolithic Dual-Gate MESFET Circuit for L-Band 

Mixers. 

Master’s thesis. 

‘ ‘ Akerson. 1990, 119p Rept no. AFIT/CI/CIA-90- 
4 


An L-band GaAs dual-gate MESFET monolithic mixer 
has been developed to convert a 1.575 GHz signal to 
an intermediate frequency of 173 MHz with a local os- 
cillator frequency of 1.402 GHz. In order to reduce chip 
size, active baluns and buffer amplifiers have been 
combined with two dual-gate MESFET mixers to form 
a single integrated balanced mixer circuit. The active 
baluns eliminate the need for large passive baluns, 
and the buffer amplifiers replace the IF matching net- 
works; thus, easing integration at L-band frequencies. 
Circuit size is 1.15 X 1.8 mm. The circuit was commer- 
cially fabricated; however, this thesis describes only 
WH > simulation, and layout of the mixer circuit. 
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AD-A225 060/3/GAR PC A04/MF A01 

Physics and Electronics Lab. RVO-TNO, The Hague 

(Netherlands). 

Design of an X-Band PIN Diode Phase Shifter by 

Computer Optimization (Ontwerp van een X-Band 

— Fasedraaier m.b.v. Computeroptimalisa- 
ie). 

ea Dec 89, 66p FEL-89-B286, TDCK-89- 

Abstract in English and Dutch. 


This report describes the design and experimental re- 
sults of a four bit microstrip diode phase shifter in the 
frequency band of 9.0 to 10.0 GHz. The phase shifter 
has been built on an alumina substrate and the desired 
differential phase shift is reached by switching trans- 
mission lines by PIN diodes. The lay-out of the circuits 
was designed for minimum physical dimensions. Three 
circuits have been realized with good results. The cir- 
cuit containing the 22.5 and 45 degree bit, gives an 
insertion loss of 0.75 dB and a maximum phase devi- 
ation of less than 3.5 degrees. The circuit containing 
the 90 and 180 degree bits, gives an insertion loss of 
1.3 dB. The average phase shift of the 90 degree bit is 
not optimal (98 degrees) but the phase deviation in 
regard to the average phase shift is less than 1.7 de- 
grees. The 180 degree bit gives a phase deviation of 
less than 4.5 degree. The four bit phase shifter good 
results for both insertion loss and differential phase 
shift, but still has serious problems with the input im- 
pedance match. Netherlands. (rh) 
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AD-A225 062/9/GAR PC A04/MF A01 
Physics and Electronics Lab. RVO-TNO, The Hague 
(Netherlands). 

GaAs MMIC Mixer for 8-12GHz, Based on 0.5 mi- 
crometer Gate Length D-MESFETS. Volume 1. 
Design and Layout (GaAs MMIC Mixer voor 8- 
12GHz, Gerealiseered Met 0,5 micrometer Gate 
Lengte D-MESFETS. Deei 1. Ontwerp en Layout). 
T. C. Tieman, and R. Grooters. Jan 90, 68p FEL-89- 
B277, TDCK-3879 


A description is given of the design of an 8-12 Ghz 
GAAS MMIC (Monolithic Microwave Integrated Circuit) 
mixer. The mixer consists of a dual-FET mixing ele- 
ment, active input and output matching and bias net- 
works. The mixer is designed with the triquint HA-proc- 
ess which uses 0.5 microns gate length depletion 
mode MESFET devices. The design goals are a return 
loss better than -15DB for the inputs and output and a 
conversion gain better than ODB. The complete circuit 
is biased with a symmetrical power supply of + or - 5 


volts and has autobiasing through on-chip bias net- 
works. The estimated total power consumption of the 
Circuit is 350mW. The dimensions of the chip are 1.4 X 
1.4 MM. This report is part one of two reports and 
gives an in-depth description of the circuit design. Sim- 
ulation results and chip layout are provided. A second 
report will give the measurement results as well as an 
evaluation of them. Keywords: Integrated circuits, X 
fina Microwaves, Gallium arsenide, Netherlands. 
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AD-A225 064/5/GAR PC A03/MF A01 
Physics and Electronics Lab. RVO-TNO, The Hague 
(Netherlands). 

Feasibility S of a Non-Reciprocal Latched Fer- 
rite Phase Shifter in the 92-96 GHz Frequency 
Band (Studie Betreffende de Realiseerbaarheid 
van een niet Reciproke Schakelbare Ferriet Fase- 
draaier in de 92-96 GHz Frequentieband). 

pas Nennie. Apr 90, 17p FEL-90-B114, TDCK-90- 

1 

Abstract in English and Dutch. 


A cylindrical lithium ferrite rod with a diameter of 1.27 
mm and an axial hole of 0.25 mm was placed in the 
middle of a standard waveguide. Because of mechani- 
cal uncertainties we chose for a ferrite length of 10 
mm. The average differential saturation phase shift at 
92-96 GHZ is 92.5 degrees. Over a 4 GHZ frequency 
band the differential saturation phase shift is inde- 
pendent of frequency. The insertion loss of 1.5-2.5 dB 
can be improved. The rise time of the 905 saturation 
pulse is 100 nsec, the pulse length is 650 nsce and the 
fall time is 950 nsec. Keywords: Ferrite phase shifter, 
Feasibility studies, Lithium ferrite, Non-reciprocal, 
Netherlands. (jhd) 
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DE90012011/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Standardized communication symbols to facilitate 
circuit design. 

M. George, and L. G. Pierson. May 90, 45p SAND- 
90-0283 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
rc. Original copy available until stock is exhaust- 


In the course of communication circuit design at 
Sandia National Laboratories, a set of communication 
symbols was created to aid, and hopefully standardize, 
the design process. These symbols, which allow the 
designer to build a circuit using black boxes, simplify 
circuit design and documentation. They also provide a 
standard set to help minimize interpretation problems 
among circuit designers. The symbols can be used to 
represent various devices in a circuit, such as 
modems, computers, terminals, encryption devices, 
converters, etc. When using these symbols to design 
communication circuits, the contours of each symbol 
show which devices interface together. Mismatch 
device contours indicate the need for another element 
(such as a null modem) between the two devices. In 
addition, the propagation of clock, data, and control 
signals through the circuit can be represented. Clock- 
ing modes on synchronous componenis (modems, 
multiplexers, etc.) and signal line crossovers can also 
be determined from the drawings during the design 
process. 30 figs. 
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DE90013517/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Preliminary measurements on the 2 (times) 2 
(times) 1 multi-segment amplifier (MSA). 

A. C. Erlandson, J. E. Murray, and R. W. McCracken. 
30 May 90, 28p UCRL-ID-104213 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


Preliminary gain measurements on our new 2 (times) 2 
(times) 1 (2 disks wide (times) 2 disks high (times) 1 
disk deep) org mapa amplifier (MSA) module have 
been. completed. The measurements were made with 
the module and a flat Ag end plate which were config- 
ured in three different ways: (1) the 2 (times) 2 (times) 
1 MSA module by itself, as a “V” amplifier; (2) as a 
simulated 2 (times) 2 (times) 2 “diamond” amplifier; 
and, (3) as a simulated 2 (times) 2 (times) 2 “X” ampli- 
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fier. We used these configurations in order to: (1) simu- 
late the addition of neighboring modules; and, (2) 
obtain sufficient information both for estimating end 
losses and for extrapolating the results to amplifiers of 
usable length. The laser disks were the same LG-750 

hosphate glass as is used on Nova, with Nd doping of 
3 (times) 10(sup 20)/cm(sup 3). The flashlamps were 
driven at a pulselength of 3 (radical)LC = 500 (mu)s, 
and the explosion fraction (f(sub x)) was varied from 
0.025 to 0.32. Cross pumping, resulting from the simu- 
lation of adjacent modules, produced a significant in- 
crease in pumping efficiency. At an explosion fraction 
of 0.2, the measured storage efficiencies for the simu- 
lated 2 (times) 2 (times) 2 “diamond” and “‘X” amplifi- 
ers are 3.22% and 3.11%, respectively; for the 2 
(times) 2 (times) 1 “V” amplifier, 2.86%. Further, when 
the results are extrapolated to an amplifier seven disks 
in length -- i.e., the same length as that of the baseline 
Athena amplifier -- the MSA performance is only about 
5% below the current Athena design point of 2.1 J/ 
cm(sup 2) stored fluence per disk at 3.5% efficiency. 7 
refs., 13 figs. 
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N90-23520/1/GAR PC A07/MF A01 
Ecole Centrale de Lyon, Ecully (France). 

Etude du Comportement Dielectrique de I'Hexa- 
fluorure de Soufre Sous Surtensions Transitoires 
Rapides (Dielectric Behavior of Sulfur Hexafluor- 
ide Submitted to Rapid Transitory Overvoitages). 
Ph.D. Thesis. 

Z. Y. Ren. 1989, 147p ECL-89-16, ETN-90-96941 
Text in French. 


The discharge mechanisms of sulfur hexafluoride are 
studied. The dielectric properties of sulfur hexafluoride 
(SF6) are reviewed. Tests are carried out during which 
the SF6 is submitted to rapid transitory voltages up to 
1300 kV at a frequency of 700 kHz. Volta of 1100 
kV with a frequency of 13 MHz are u in another 
series of tests. The voltage generator and the auto- 
mated measuring devices used in the testing are de- 
scribed in detail. The test results are presented. They 
show that rapid transitory overvoltages do no more 
harm than lightning strikes on the SF6 electrodes stud- 
ied. The use of SF6 electrodes in circuit breakers is 
discussed. 
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PAT-APPL-7-502 969/GAR PC NO3/MF AO1 
Department of the Navy, Washington, DC. 

Hold Down interconnection Stick. 

Patent Application. 

L. Dzwonczyk. Filed 2 Apr 90, 8p AD-D014 606/8 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A hold down interconnection stick is provided which is 
fastened to the outer walls of a container of an elec- 
tronic system and to the electronic printed circuit 
boards which form a part of the electronic system. The 
stick is also provided with heat dissipating means to 
carry away the heat generated during the operation of 
the electronic system so as to enable the electronic 
components function within their tolerances of temper- 
ature. The fastening means provide a vibration-free 
system and thus reduces any vibration-induced noise. 
Patent applications. (jhd) 
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PATENT-4 873 498 Not available NTIS 
National Aeronautics and Space Administration, 
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Reflection Oscillators Employing Series Resonant 
Crystals’. 

Patent. 

L. L. Kleinberg. Filed 30 Dec 88, patented 10 Oct 89, 
7p N90-23635/7, PAT-APPL-7-292 037 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent availabie Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A reflection oscillator is provided which employs an 
active device operated in its roll-off region and two res- 
onant circuits. For an oscillator employing a bipolar 
transistor, the emitter is connected to a series reso- 
nant capacitor-crystal network and the base is con- 
nected to an L-C tank circuit with the transistor being 
operated in the roll-off region of its gain versus fre- 
quency curve. This will provide a very high frequency 
of operation with a relatively inexpensive, low frequen- 
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cy, active device. These oscillators are easily tuned, 
stable, and require little dc power. 
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National Aeronautics and Space Administration, Pasa- 
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Long Period Pseudo Random Number Sequence 
Generator. 


lang. Filed 29 Oct 87, patented 26 Dec 89, 
11p N90-23636/5, PAT-APPL-7-113 954 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A circuit is described for generating a sequence of 
pseudo random numbers, (A sub K). There is an ex- 
ponentiator in GF(2 sup m) for the normal basis repre- 
sentation of elements in a finite field GF(2 sup m) each 
represented by m binary digits and — two inputs 
and an output from which the sequence (A sub K). Of 

random numbers is taken. One of the two 
inputs is connected to receive the outputs (E sub K) of 
maximal length shift register of n stages. There is a 
switch having a pair of inputs and an output. The 
switch outputs is connected to the other of the two 
inputs of the exponentiator. One of the switch inputs is 
connected for initially receiving a primitive element (A 
sub O) in GF(2 sup m). Finally, there is a delay circuit 
having an input and an output. The delay circuit output 
is connected to the other of the switsh inputs and the 
delay circuit input is connected to the output of the ex- 
ponentiator. Whereby after the exponentiator initially 
receives the primitive element (A sub O) in GF(2 sup 
m) through the switch, the switch can be switched to 
cause the exponentiator to receive as its input a de- 
layed output A(K-1) from the exponentiator thereby 
generating (A sub K) continuously at the output of the 
exponentiator. The exponentiator in GF(2 sup m) is 
novel and comprises a cyclic-shift circuit; a Massey- 
Omura multiplier; and, a control logic circuit all oper- 
ably connected together to perform the function U(sub 
i) = 92(sup i) (for n(sub i) = 1 or 1 (for n(subi) = 0). 


060,275 

PATENT-4 932 039 Not available NTIS 
Department of the Navy, Washington, DC. 

Pulsed Interference Canceler of High Power Out- 
of-Band Pulse Interference Signals. 

Patent. 

S. K. Miyashiro, F. E. Morris, and A. T. Roome. Filed 
8 Jun 89, patented 5 Jun 90, 1p AD-D014 603/5, 
PAT-APPL-7-364 048 

Supersedes PAT-APPL-7-364 048. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A pulse interference canceler cancels pulse interfer- 
ence signals by normalizing the signals and comparing 
in time the normalized signals to each other. An over- 
lap of the normalized signals indicates that both chan- 
nels of the pulse receiver received transmissions si- 
multaneously or near simultaneously, thereby indicat- 
ing veges a sry Detection of the simultaneous 
or near simultaneous normalized pulses generates a 
blanking pulse that suppresses any output pulses cor- 
one ing to the received interfering signals. Patents. 


060,276 
PB90-269432/GAR PC AO5/MF A01 
Fuji Electric Co. Ltd., Tokyo (Japan). 

Fuji Electric Journal, Vol. 63, No. 7, 1990. 

c1990, 90p 

Text in Japanese with English abstracts. See also 
PB90-269424. 


Partial Contents: 

Current State and Trend of Fuji Inverter Systems 
and Servo Systems for General Use; 

Low Capacity Inverter for General Use FVR-G7S; 

Compact Type Inverter FVR-K7S; 

Transistor Inverter FRENIC 5000G7/P7 for 
General Use; 

Digital Inverter FRENIC 5000V3 for Machine Tool 
Spindle Drive; 

Standard Series Inverter FRENIC 5000M2/W for 
Machine Tool Spindle Drive; 

Vector _ AC Variable Speed Drive FRENIC 


Ultra Low Noise Inverter FRENIC 5000G6N; 
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Inverters for Air Conditioner; 
Inverter Applied Rotating Machine. 


Electromechanical Devices 
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DE90503991/GAR PC A03/MF A01 
Central Research Inst. of Electric Power Industry, 
Tokyo (Japan). 

Gosei resin hatsudenki makisen no zetsuen rekka 
hanteiho. (Method for diagnosing the insulation 
deterioration in mica-resin insulated stator wind- 
ings of generator). 

Jun 89, 36p CRIE-W-88046 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Any stator windings of generator adopt superior syn- 
thetic resin insulation and although old windings are 
about to arrive at the service life, unified deterioration 
criterion is not found. In order to establish a deteriora- 
tion criterion required to diagnose the insulation dete- 
rioration of synthetic resin insulated windings of gen- 
erators, data were examined and collected to find the 
correlation between the non-destructive measure- 
ments of insulation characteristics and dielectric 
breakdown voltage of windings in operation and re- 
moved coil samples, and accelerated deterioration 
tests of model coils were carried out. As the results, it 
was found necessary to start periodic insulation diag- 
nosis of resin insulation after lapse of about 10 years, 
since partial discharge deterioration occurred along 
with the load variation. Further, the deterioration crite- 
rion (draft) was to be used by estabishing the dielectric 
strength level necessary for operation and careful 
level determined from three items, that is, q (sub m) 
(maximum discharge magnitude), N (sub q) (gradient 
of q (sub m) -V curve) and (triangle) tan (delta). 5 refs., 
20 figs., 1 tab. 
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N90-23657/1/GAR PC A11/MF A02 
Technische Hogeschool Eindhoven (Netherlands). 
Vakgroep Elektromechanica en Vermogenselektron- 


ica. 

Cooerdinatentransformatie voor, en Tijdsdiscreti- 
satie van een Toestandswaarnemer voor een 
Asynchrone Machine (Coordinate Transformation 
for an Asynchronous, Machine, and Time Discreti- 
zation of a State Observer). 

Thesis. 

J. A. J. M. Geerligs. May 88, 237p EMV-88-30, ETN- 
90-96729 

In Dutch; English Summary. 


A state observer was designed, realized and tested for 
the rotor flux determination of an asynchronous ma- 
chine, supplied via a voltage inverter. A coordinate 
transformation of the input — from the stator 
system to an arbitrary intermediate system was real- 
ized. The transition from a time continuous model of 
the state observer to a time discrete model was inves- 
tigated. The application of the state transition model 
seems to offer good prospects. A method of comput- 
ing the state transition matrix based on the Syivester 
expansion theorem was developed. The stability of the 
digital state observer in the case of constant angular 
velocities of the rotor and the intermediate system is 
discussed. 
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N90-23658/9/GAR PC A08/MF A01 
Technische Hogeschool Eindhoven (Netherlands). 
Vakgroep Elektromechanica en Vermogenselektron- 


ica. 
Ontwerp, Simulatie en Beproeving van een Flux- 
iteerde 


#i392010-Signaalproceseor (Desigit, Simulation, 
processor in, Simulation, 
and Testing of a Field-Oriented AC Servo-Drive 
—— 32010 Signal Processor). 


Thesis. 
P. L. Wilms. Aug 88, 174p EMV-88-42, ETN-90- 
96730 


In Dutch; English Summary. 


The design, realization and testing of a servo drive with 
an asynchronous machine (an ac servo drive) were 
studied. The asynchronous machine is described by a 
mathematical model using space vectors. Based on 
this model, a digital field-oriented speed control was 


designed using an ideal current source. A characteris- 
tic property of this control scheme is that only machine 
parameter (the rotor time constant) has to be known. 
The motor model and speed control were simulated 
with varying parameters such as calculation interval, 
sampling time and rotor time constant. The speed con- 
trol was realized as a digital control system with a 
signal processor operating at a 2 KHz sampling fre- 
quency. Test results show that the designed speed 
control has stable and robust characteristics, and can 
thus be used in a cascade control of a servo drive. 
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N90-23663/9/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

High Frequency, High Temperature Specific Core 
Loss and Dynamic B-H — Loop Character- 
istics of Soft Magnetic Alloys. 

W. R. Wieserman, G. E. Schwarze, and J. M. Niedra. 
1 pad NAS 1.15:103164, E-5536, NASA-TM- 

1 


Proposed for Presentation at the 25TH Intersociety 
Energy Conversion greens Conference, Reno, 
Nv, 12-17 Aug. 1990; Cosponsored by Aiche, Sae, 
ACS, Aiaa, Asme, and IEEE. 


Limited experimental data exists for the specific core 
loss and dynamic B-H loops for soft magnetic materi- 
als for the combined conditions of high frequency and 
high temperature. This experimental study investigates 
the specific core loss and dynamic B-H loop character- 
istics of Supermalloy and Metglas 2605SC over the 
frequency range of 1 to 50 kHz and temperature range 
of 23 to 300 C under sinusoidal voltage excitation. The 
experimental setup used to conduct the investigation 
is described. The effects of the maximum magnetic 
flux density, frequency, and temperature on the specif- 
ic core loss and on the size and shape of the B-H loops 
are examined. 


Electron Tubes 
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DE90013290/GAR PC A01/MF A01 
Lawrence Livermore National Lab., CA. 

Cathode applications to high-current diodes. 

P. A. Pincosy, P. Poulsen, and D. Greenwood. 31 
May 90, 5p UCRL-102516, CONF-9006179-4 
Contract W-7405-ENG-48 

National conference on high-power microwave tech- 
nology (5th), West Point, NY (USA), 10-15 Jun 1990. 
Sponsored by Department of Energy, Washington, DC. 


A principal limitation of pulse length for high electron 
current density diodes is the gap closure due to 
plasma propagation. This closure is due to plasma 
formed on the cathode and anode in the process of 
explosive field emission created by the required high 
field stresses of the high current diode. Experimental 
results of high current density ‘““T-F” cathode and a 
plasma cathode will be presented. Current densities of 
greater than 300 A/cm2 were obtained for pulse 
lengths of 3 (mu)sec. Typical closure velocities were 
less than 2 mm/usec compared with the typical 2 cm/ 
— for explosive emission cathodes. 4 refs., 7 
igs. 
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DE90013469/GAR PC A01/MF A01 
EG and G Energy Measurements, Inc., Las Vegas, NV. 
Manufacturing of the 40/30 mm gated image inten- 
sifier tube. Foreign trip report, March 1-18, 1990. 
B. H. Vine. 27 Apr 90, 4p EGG-10617-7010 

Contract ACO8-88NV10617 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


One of EG&G’s customers is attempting to find a man- 
ufacturer to make the 40/30 mm gated image intensifi- 
er tube. A request for quotation had been sent out to a 
number of manufacturers. The tube performance re- 
quired was not fully defined and the replies, as expect- 
ed, came back with caveats to cover the areas of un- 
certainty. The trip was undertaken to discuss the 
project, to more clearly define the areas of uncertainty 
and to evaluate the capabilities of the manufacturers. 
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AD-A224 590/0/GAR PC A01/MF A01 
Wayne State Univ., Detroit, MI. Dept. of Physics. 
Real-Time Asynchronous/Synchronous Lock-in 
Thermal-Wave Imaging with an IR Video Camera. 
L. D. Favro, T. Ahmed, H. J. Jin, P. Chen, and P. K. 
Kuo. 1990, 5p ARO-24981.8-MS 

Contract DAAL03-88-K-0089 

Pub. in Springer Series in Optical Sciences, v62 p490- 
492 1990. Original contains color plates: All DTIC and 
NTIS reproductions will be in black and white. 


An IR thermal-wave system is described which does 
real-time, lock-in imaging which is asynchronous with 
the camera’s scanning. This technique is. compared 
with the previously reported synchronous version of 
lock-in imaging. Reprints. (JHD) 
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AD-A224 882/1/GAR PC A03/MF A01 
Institute for Perception RVO-TNO, Soesterberg (Neth- 
erlands). 

Evaluation of a Simple Method for Color Monitor 
Recalibration. 

Final rept. 

M. P. Lucassen, and J. Walraven. 8 Mar 90, 19p IZF- 
1990-B-4, TDCK-90-0029 

Summary in Dutch and English. 


An algorithm for recalibrating a color monitor's RGB 
input-output relations is evaluated, that requires only a 
single measurement of an appropriately chosen refer- 
ence stimulus. Three sets of data were obtained for 
evaluating the algorithm’s error reduction power. 
These relate to different ways in which the monitor can 
get out of calibration. That is, slow (but cumulative) 
pase we over time, fast changes due to gun interaction 
(resulting from changed stimulus conditions), and error 
introduced by a different setting of the monitor’s bright- 
ness control. The algorithm was found to be quite ef- 
fective in dealing with the instantaneous calibration 
changes (gun interaction, brightness control), and also 
for keeping track of the slow changes that may finally 
necessitate a full recalibration of the monitor. Nether- 
lands. (RH) 
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AD-A225 052/0/GAR PC A02/MF A01 
Michigan Univ., Ann Arbor. Dept. of Electrical Engi- 
neering and Computer Science. 

High Speed Devices Based on Lattice Matched and 
Pseudomorphically Strained Quantum Wells for 
Optoelectronic Integrated Circuits. 

Progress rept. 1 May-31 Jul 90. 

P. Bhattacharya. 31 Jul 90, 8p 

Contract N00014-90-J-1831 


The main objectives are to develop InP-based lattice- 
matched and pseudomorphic quantum well materials 
using the MBE and MOMBE techniques, study their 
optical and electro-optic properties, and realize very 
high-speed external modulators with them. The final 
stages are to realize OEICs with the lasers and modu- 
lators on the same chip. These objectives, will initiated 
work in the following areas, with both theory and ex- 
periments and the results are briefly described. Growth 
and optical characterization of InGaAs/inAlAs MQW. 
Electro-optic effect in pseudomorphic InGaAs/InAlAs/ 
InP MQW. Tunneling and recombination times in quan- 
tum wells. Broadband matching network for high-fre- 
quency modulators. (jhd) 
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DE90013400/GAR PC A01/MF AO1 
Sandia National Labs., Albuquerque, NM. 

Triggering GaAs lock-on switches with laser diode 


arrays. 

G. M Loubriel, W. D. Helgeson, D. L. McLaughlin, M. 
W. O'Malley, and F. J. Zutavern. 1990, 5p SAND-90- 
0157C, CONF-9006176-9 

Contracts AC04-76DP00789, AC03-87SF17127 
Power modulator symposium (19th), San Diego, CA 
(USA), Jun 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Many of the applications that require the unique capa- 
bilities of Photoconductive Semiconductor Switches 
(PCSS) demand a compact package. We have been 
able to demonstrate that GaAs switches operated in 
the high gain mode called “lock-on” meet the required 


ELECTROTECHNOLOGY 


Power & Signal Transmission Devices 


electrical switching parameters of several such appli- 
cations using small switch sizes. The only light source 
that has enough power to trigger a and is com- 
patible with a small package is a laser diode. This 
paper will describe the progress that leads to the trig- 
gare of high power PCSS switches with laser diodes. 

ur goal is to switch up to 5 kA in a single shot mode 
and up to 100 MW repetitively at up to 10 kHz. These 
goals are feasible since the switches can be used in 
parallel or in series. Low light level triggering became 
possible after the discovery of a high electric field, high 
gain switching mode in GaAs (and later in InP). At elec- 
tric fields below 3 kV/cm GaAs switches are activated 
by creation of, at most, only one conduction electron- 
valence hole pair per photon absorbed in the sample. 
This linear mode demands high laser power and, after 
the light is extinguished, the carriers live for only a few 
nanoseconds. At higher electric fields GaAs behaves 
as a light activated Zener diode. The laser light gener- 
ates carriers as in the linear mode and the field in- 
duces gain such that the amount of light required to 
trigger the switch is reduced by a factor of up to 500. 
The gain continues until the field across the sample 
drops to a material dependent lock-on field. At this 
point the switch will carry as much current as, and for 
as long as, the circuit can maintain the lock-on field. 
The gain in the switch allows for the use of laser 
diodes. 8 refs., 11 figs. 
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DE90013865/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 

Optical surveillance equipment for the late 1990’s. 
C. S. Johnson. 1990, 8p SAND-90-0768C, CONF- 
9007106-22 

Contract AC04-76DP00789 

Institute of nuclear materials management confer- 
ence, Los Angeles, CA (USA), 15-18 Jul 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Techniques for optical surveillance and storage in the 
last two decades have been mainly centered first 
around film cameras and then around video cameras 
and time lapse video tape recorders. There is every 
indication that these technologies will have vanished 
by the end of the 1990’s. The evolution of video tech- 
nology is taking place at a staggering pace driven by 
the new solid state devices being produced by the 
semiconductor industry. While the safeguards industry 
may be quite satisfied with the performance of the 
present image hardware available to them, the obso- 
lescence of today’s technology will occur rapidly. This 
paper will look at the development trends in today’s 
technology and see what they indicate for image sur- 
veillance developments in next few years. 3 figs. 
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N90-23780/1/GAR PC A05/MF A01 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

Sensor Performance Analysis. 

H. E. Montgomery, H. Ostrow, and G. M. Ressler. Jul 
pn NAS 1.61:1241, REPT-89B00057, NASA-RP- 


The theory is described and the equations required to 
design are developed and the performance of electro- 
optical sensor systems that operate from the visible 
through the thermal infrared spectral regions are ana- 
lyzed. Methods to compute essential optical and de- 
tector parameters, signal-to-noise ratio, MTF, and fig- 
ures of merit such as NE delta rho and NE delta T are 
developed. A set of atmospheric tables are provided to 
determine scene radiance in the visible spectral 
region. The Planck function is used to determine radi- 
ance in the infrared. The equations developed were 
incorporated in a spreadsheet so that a wide variety of 
— studies can be rapidly and efficiently conduct- 
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PATENT-4 932 783 Not available NTIS 

Department of the Navy, ae, DC. 

Apparatus and Method for Minimizing Polarization- 

Induced Signal Fading in an Interferometric Fiber- 

— Using Input-Polarization Modulation. 
tent. 

A. D. Kersey, and M. J. Marrone. Filed 21 Jul 89, 

patented 12 Jun 90,1p AD-D014 600/1, PAT-APPL- 

7-383 390 

Supersedes PAT-APPL-7-383 390, AD-D014 315. 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 


060,292 


patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


An apparatus for minimizing polarization-induced 
signal fading in an interferometric fiber-optic sensor is 
disclosed. apparatus includes an optical source 
for providing an input light beam, a polarization modu- 
lator for modulating the state of polarization of the 
input light beam into at least three states represented 
by mutually perpendicular polarization vectors on a 
Poincare . The apparatus further includes 


means for conveying the i light beam with the at 
least three m icular modulated states of 
polarization to the -optic sensor, the interferome- 
tric fiber-optic sensor being responsive to the input 
light beam with modulated polarization states for de- 
veloping an interference pattern output, wherein the in- 
terference pattern output has at least three visibilities 
corr ing to the input states of polarization. A 
photodetector is responsive to the interference pattern 
output for developing an electrical signal having at 
least three amplitudes oye wor by the at least 
three states of polarization. Patents. (jhd) 


060,290 
PB90-265547/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 

Ultra-High-Purity Silicon for infrared Detectors: A 
Materials he 

Information circular/1989. 

C. R. Neuharth. 1989, 21p BUMINES-IC-9237 

Also available from Supt. of Docs. Library of Congress 
catalog card no. 89-600256. 


To assess the supply status of ultra-high-purity silicon 
for national defense needs, the U.S. Bureau of Mines 
conducted a general study of the availability of materi- 
als and processing technology for silicon used in the 
manufacture of infrared (IR) detectors from raw materi- 
als to the highly advanced device state. The United 
States possesses all of the raw materials and process- 
ing technology for IR detector-grade silicon produc- 
tion, but does not produce at all of the processing 
stages on a regular basis. Consequently, the United 
States continues to rely on foreign sources for some of 
the critical materials. 


060,291 
PB90-268111/GAR 

(Order as PB90-268103/GAR, PC a 
‘— Glass Co. Ltd., Yokohama (Japan). Research 


Color Super-TN Display (1): A Double-Layered Mul- 


ticolor Super-TN L 
H. Koh, M. O! — M. Akatsuka, H. Haseba, and 
, p 


H. Tsubota. c1 
Text in J 5 

Included in Rreports of the Research Laboratory, v39 
n2 p267-280 1989. 


A 960 (320x3; Red, Green, and Biue colors)x240 pixel 
multicolor supertwisted-nematic (Super-TN) LCD is 
proposed. The color Super-TN display consists of a 
black/white (B/W) LCD and the inner micro color fil- 
ters. Three B/W Super-TN displays such as double- 
layered Super-TN, Optical Mode Interference (OM), 
and Guest-Host (G/H) Super-TN are compared to 
obtain excellent color display. Both transmission and 
contrast ratio of the double-layered Super-TN were 
larger than those of the OMI and G/H modes. The 
double-layered Super-TN display has the transmission 
of 27% and the contrast ratio of more than 40 : 1. The 
developed 9-in. -dia multicolor double-layered 
Super-TN display realizes good color contrast at highly 
multiplexing operation. 


Power & Signal Transmission Devices 


060,292 
AD-A224 721/1/GAR PC A01/MF AO? 
Texas A and M Univ., College Station. Dept. of Electri- 


cal Engineering. 

Optimum Dielectric Thickness for Equai 
Even- and Odd- Mode Phase Velocities in Coupiec 
Microstrip Circuits. 

J. L. Klein, and K. Chang. 1 Mar 90, 4p ARO- 
26651.6-EL 

Contract DAAL03-89-K-0085 

Pub. in Electronic Letters, v26 n5 p274-276, 1 Mar 90. 
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An optimum dielectric overlay thickness was found for 
achieving the equal even- and odd- mode phase ve- 
locities in coupled microstrip lines. The theoretical re- 
sults were calculated based on a variational method. 
Coupled linear resonator structures were used to 
measure both the even- and odd- mode effective per- 
mittivities and the results agree very well with the 
theory. A directional coupler built with overlay has 
greater than 60 dB isolation as compared with 20 dB 
isolation for an uncompensated coupler. Keywords: 
Coupled microstrip circuits, Dielectric overlay, Re- 
prints, Phase velocities, Directional couplers. (jhd) 
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AD-A224 959/7/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
Analytic and Experimental Comparison of Direct 
and External Modulation in Analog Fiber-Optic 
Links. 

Journal article. 

C. H. Cox, G. E. Betts, and L. M. Johnson. May 90, 
11p JA-6330, ESD-TR-90-096 

Contract F19628-90-C-0002 

Pub. in IEEE Transactions on Microwave Theory and 
Techniques, v38 n5 p501-509, May 90. 


Analytic lumped-element small-signal models of di- 
rectly and externally modulated analog fiber-optic links 
have been derived. Incremental modulation efficiency 
is defined and used to compare the performance of 
these modulation techniques. In experiments to opti- 
mize link RF-to-RF gain and noise figure, the measure- 
ments obtained agreed with calculations to within 
approx 1 dB. The externally modulated link was oper- 
ated with two different impedance matching circuits. 
With a low-pass match the bandwidth was 150 MHz, 
and the link transducer gain was 1 dB; with a band- 
pass match the bandwidth was 22 MHz, the link trans- 
ducer gain was 11 dB, and the noise figure was 6 dB. 
The directly modulated link was operated with a low- 
pass match. In this case, the bandwidth was 1 GHz, 
the link transducer gain was -14 dB, and the noise 
figure was 33 dB. These experimental results were 
achieved with no amplification and represent a signifi- 
cant improvement in performance over previously re- 
ported analog fiber-optic links. Keywords: analytic 
lumped element, Incremental modulation, Analog fiber 
optic links, Reprints. (jhd) 
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AD-A224 971/2/GAR PC A02/MF A01 
General Electric Corporate Research and Develop- 
ment, Schenectady, NY. 

Development of Elements of a High Tc Supercon- 
ducting Cable. 

Rept. for 1 Jul 89-30 Jun 90. 

K. W. Lay. 30 Jun 90, 8p 

Contract N00014-88-C-0681 


Further effort on the YBCO system will not be likely to 
result in a polycrystalline conductor with the desired 
critical current. A realignment of the program has been 
undertaken with the effort redirected to the use of a 
bismuth strontium calcium cuprate (BSCCO) conduc- 
tor at 20K. This was done because of the abundant 
evidence for the much greater critical currents possi- 
ble in polycrystalline BSCCO. The overall goal of the 
program, the development of materials and processes 
for the fabrication of a composite high Tc supercon- 
ductor element, remains unchanged. The goal of the 
program was the development of materials and proc- 
esses for the fabrication of a composite YBCO ele- 
ment made of a superconducting coating on a support- 
ing fiber. The proposed application was a DC transmis- 
sion line operating at 77K. At mid-program a decision 
was to be made on the feasibility of fabricating a long- 
length conductor of polycrystalline YBCO. At this time 
there is no solution in sight for the weak-link low JC 
problem in long polycrystalline YBCO wires. (jhd) 
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AD-A224 995/1/GAR PC A03/MF A01 
Army Missile Command, Redstone Arsenal, AL. Direct- 
ed Energy Directorate. 

Minilink ll: Prototype of a Miniature Self-Calibrating 
Fiber Optic Analog Data Link. 

Final technical rept. Jul-Dec 89. 

J. D. Holder. Jun 90, 22p AMSMI/TR-RD-DE-90-1, 
SBI-AD-E951 509 


The purpose of the developing of a fiber optic analog 
data link is to make possible the monitoring of test arti- 
cle functioning during the exposure of that article to 
severe environmental conditions. The use of fiber 
optics to transmit the signal monitored yields immunity 
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to electromagnetic interference (EMI) and similar po- 
tential sources of measurement interference. This 
report details the design and performance of a proof- 
of-principle prototype of such a system. The system 
consists of an Analog Board, a Digital Board, and a 
Power Assembly. The function of the Analog Board is 
to monitor the test point. The Digital Board is to per- 
form automatic setting of the bias point of the fiber 
optic transmitter and to control the above signal 
vere so that automatic calibration may be 
achieved. (Author) 
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DE90012757/GAR 

Sandia National Labs., Albuquerque, NM. 
Insulations for metallic glasses in pulse power sys- 
tems. 

C. H. Smith, B. N. Turman, and H. C. Harjes. 1990, 
7p SAND-90-1769C, CONF-9006176-3 

Contract AC04-76DP00789 

Power modulator symposium (19th), San Diego, CA 
(USA), Jun 1990. Sponsored by Department of Energy, 
Washington, DC. 

Paper copy only, copy does not permit microfiche pro- 
duction. 


Insulations are used in metallic glass ribbon cores in 
pulse power applications to prevent interlaminar eddy 
currents due to voltages induced between adjacent 
laminations. These interlaminar eddy currents can 
greatly increase the losses in cores, and, thereby, de- 
crease the pulse permeability at high magnetization 
rates. This paper reports results of experiments with 
various insulation materials and both low and high in- 
duced anisotropy energy iron-base metallic glass rib- 
bons. Co-wound insulation films as well as conformal 
insulations were investigated. Magnetic properties and 
voltage hold-off strengths are reported. 11 refs., 11 
figs., 5 tabs. 
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DE90503410/GAR PC A03/MF A01 
Central Research Inst. of Electric Power Industry, 
Tokyo (Japan). 

Hangoseishi zetsuen OF cable no kurikaeshi mage 
hiro tokusei. (Cyclic bending fatigue characteris- 
tics of laminated paper insulated OF cables). 

May 89, 29p CRIE-W-88040 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Large size laminated paper insulated oil filled power 
cable was experimentally studied in boundary perform- 
ance on the thermo-mechanical stress. Both aluminum 
sheath and aluminum corrugated tube considerably 
coincided with each other in cyclic bend breaking char- 
acteristics. After the completion of bending test, the 
tested cables were pulled to pieces and investigated in 
wrinkles, slips, etc. of laminated paper. Laminated 
paper was also grasped in gapping state by a pin 
check method. The cable, through 1900 times of cyclic 
bending, corresponding to the aluminum sheath break- 
ing, in a large strain region (9300muStrain), became, in 
oil slip rate, more than two times as high as that when 
produced, with occurrence of disorder and slips of lam- 
inated paper. However in the small strain region, con- 
siderable disorder nor slip of laminated paper did not 
occur, even through cyclic bending of the umber of 
cycles, corresponding to the aluminum sheath break- 
ing region. For the bending fatigue design of cable, the 
characteristic curves can be used of aluminum sheath 
proposed on basis of the bending fatigue characteris- 
tics of aluminum corrugated tube, with large cyclic 
—" taken into consideration. 11 refs., 14 figs., 7 
S. 
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PATENT-4 930 854 Not available NTIS 

Department of the Navy, Washington, DC. 

+ an Fiber-to-Channel Waveguide Coupler. 
atent. 

D. J. Albares, D. B. Cavanaugh, and T. W. Trask. 

Filed 3 Mar 89, patented 5 Jun SO, 1p AD-D014 598/ 

7, PAT-APPL-7-318 989 

Supersedes PAT-APPL-7-318 989. 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

patent available Commissioner of Patents, Washing- 

ton, DC 20231 $1.50. 


A micromanipulator and UV curing adhesive allows a 
precise end-on coupling of an optical fiber to a film op- 
tical waveguide on a substrate. Such a coupling facili- 
tates the optical processing of data on active or pas- 


sive optoelectronic chips with the inherent advantages 
of parallel, high speed capability. After coarse align- 
ment by suitability Te the chips, each fiber is ce- 
mented into an etched V-groove in its Si chip with a UV 
curing adhesive for coarse positioning and mechanical 
support a few millimeters away from the waveguide 
chip. A precision fine alignment of each fiber is as- 
sured by the micromanipulator which displaces a hypo- 
dermic needle-like chuck to align the fiber with the wa- 
veguide. The fiber is finally cemented in place by the 
curing of a small amount of the UV curable adhesive 
that is coated on its end. Patents. (jhd) 
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PB90-267832/GAR PC A04/MF A01 
Mitsubishi Cable Industries Ltd., Tokyo (Japan). 
— Cable Industries Review, No. 79, April 
cApr 90, 69p 

Text in Japanese with English abstracts. See also 
PB90-267840, PB90-267857 and PB90-203837.Por- 
tions of this document are not fully legible. Color illus- 
trations reproduced in black and white. 


Contents: 

Radiation Response Evaluation of Pure Silica 
Core Image Guides; 

Installation of Power Cables and Trolley Wire 
— in Kobe New Transit Rokko Island 

ne; 

Development of Transfer Impedance Testing 
Fixture ‘ZTR39D’ for Shielding Materials; 

Development of On-line Dielectric Dissipation 
Factor Measuring Equipment for 6600V Cross- 
linked Polyethylene Insulated Power Cables; 

Premolded Compact Stress Relief Cone for 
6600V Cable Termination; 

Basic Properties of Carbon-black-filled Polymeric 
Materials; 

-— ee System for the ‘Hi-Vision’ 

ignal; 

Leaky Coaxial Cable for Mobile Telephones in 
Underground Parking Lots; 

Installation of New Type Rodent-proof Cable in 
Kanazawa Station of West Japan Railway 
Company; 

Development of High bers Bridge Type Cable 
Fault Locator with Digital Display; 

and EM-TIGHT Plated-cloth-shielded Tent for EMI 
Measurement. 


060,300 
PB90-267840/GAR 
(Order as PB90-267832/GAR, PC oe 
1 


Mitsubishi Cable Industries Ltd., Tokyo (Japan). 
Radiation Response Evaluation of Pure Silica Core 
Image Guides. 

K. Semimoto, M. Kimura, and K. Suzuki. cApr 90, 9p 
Text in Japanese. 

Included in Mitsubishi Cable Industries Review, n79 
p1-8 Apr 90. 


The authors have proposed a method of evaluating ra- 
diation resistivity of image fiber bundles for remote 
visual observation by human eyes. The method is 
more effective than the conventional one for evaluat- 
ing telecommunications fiber. The evaluation results 
are expressed by average visual induced losses which 
were transferred from the in-situ radiation induced 
spectral losses by using spectral luminous efficiency in 
consideration of human perception. Based on the re- 
sults, estimates were made on the average induced 
losses under the total doses exceeding the experimen- 
tal limit and with varied image guide ne exposed 
to radiation, respectively. Comparsion of the average 
induced losses with the actual deterioration in the pic- 
tures observed in-situ allows to calculate maximum al- 
lowable average induced losses for varied applica- 
tions, showing the possibility of precisely assessing 
the lifetime of image guides in radiation fields with the 
conditions similar to actual observation. 


060,301 
PB90-267857/GAR 
(Order as PB90-267832/GAR, PC A04/MF 


A01) 
Mitsubishi Cable Industries Ltd., Tokyo (Japan). 
Basic Properties of Carbon-Black-Filled Polymeric 
Materials. 
Y. Miyashita, and H. Kato. cApr 90, 10p 
Text in Japanese. 
Included in Mitsubishi Cable Industries Review, n79 
p41-49 Apr 90. 





For medium to high voltage power cables, carbon- 
black-filled semiconducting materials have been ap- 
plied to prevent partial discharge at the interface be- 
tween conductor and insulation, or insulation and ex- 
ternal shielding layers. The semiconducting layer may 
also be effective to release electrical stress in the part 
of insulation layer beneath the conductor or external 
shielding. On the view of function of semiconducti 
layer, sufficient adhesion with insulation layer excl 
ing any cavity at the interface, and favorable processa- 
bility during practical extrusion are required. The au- 
thors studied basic electrical conducting behaviors of 
certain semiconducting materials employing a variety 
of loading amount of carbon black dispe in several 
polyolefins to reveal conduction mechanism. Greater 
conductivity was obtained in the sample molded at a 
higher temperature as a consequent of formation of 
highly developed agglomerates of carbon particle due 
to thermal vibration of the carbon and polymer mole- 
cules. Further, at lower loading level of carbon black, it 
was found that a participation of ionic conduction may 
be preferred by measuring the temperature coefficient 
of the conductivity between room temperature (RT) 
and 90C, contrary to the behavior at higher loading 
level where electronic conduction was predominant. 
The influence of carbon black on the mechanical prop- 
erty, processability and curing characteristics of semi- 
= materials were also evaluated and re- 
viewed. 


Resistive, Capacitive, & Inductive 
Components 
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DE90503397/GAR PC A03/MF A01 
Central Research Inst. of Electric Power Industry, 
Tokyo (Japan). Energy and Environment Lab. 

Loss measuring method by tan delta meter for AC 
superconducting coils. 

May 89, 26p CRIE-T-88075 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The Central Research Institute of Electric Power In- 
dustries has been making research to apply supercon- 
ductive technology to the electric power machinery. In 
the present report, a measurement method to use a 
tan delta meter was to be developed for the AC loss of 
AC superconducting coil, difficult in high accuracy 
measurement. As a result of development, contrary to 
a large dispersion in measured value by the conven- 
tional liquid helium evaporation method, the newly de- 
veloped measurement method enabled a high accura- 
cy measurement and was known with the following: By 
the measurement using a tan delta meter, the total 
loss of AC superconducting coil can be measured with 
a high accuracy, plus minus less than 1/100%, and 1/ 
100000% of resolving power. Electric source of con- 
stant frequency without fluctuation with approx. 1/ 
10000% of accuracy is necessary to the measurement 
using a tan delta meter. Also the measurement by fre- 
quency, more than 3 to 5Hz in difference from the 
commercial frequency, is judged to be good. With the 
foregoing, the tan delta meter was evaluated to be 
high in effectiveness. 4 refs., 12 figs., 3 tabs. 


060,303 

ERATL-90/02/GAR PC$131.00 
ERA Technology Ltd., Leatherhead (England). Client 
and Membership Services. 

Coil Winding International Conference Proceed- 
ings. Held in Wembley, United Kingdom on Sep- 
tember 6-8, 1988. 

1988, 224p ERA-88-0406, ISBN-0-7008-0385-8 


The report contains papers or extended abstracts of 
the presentations, which were given under six subject 
headings. ‘Design and production techniques’ cov- 
ered: Material limitations in modern transformer 
design; Novel electrical machine geometries and wind- 
ngs: Heat transfer from electrical machine windings; 
CAD modelling of unconventional coils for inductive 
sensors; Statistical process control; Equipment con- 
trol; and Welding techniques for wire joining. ‘Commer- 
cial aspects’ included: Product liability - the new legis- 
lation; Exporting--certification and other technical re- 
quirements. ‘Quality assurance standards’ looked at: 
BS5750/ISO 9000/EN 29000, and The achievement 
of quality. ‘Testing techniques’ dealt with: Testing for 
the correct number of turns; Parametric testing; and 


Partial discharges. ‘Magnetic materials’ covered: Per- 
manent magnet materials; the impact of amorphous 
materials on core and coil design; and BS 6406. ‘Insu- 
tating materials’ included papers on: Electrical insula- 
tion sleevings; Standards to limit the fire risk form insu- 
lating systems; and The impact of superconducting 
materials. 


060,304 

N90-23667/0/GAR PC A09/MF A01 
Ecole Centrale de Lyon, Ecully (France). Lab. d’Elec- 
trotechnique. 

Etude et Simulation du Comportement du Trans- 
formateur en Hautes Frequences (Study and Simu- 
lation of the Behavior of a High Frequency Trans- 
former). 

Ph.D. Thesis. 

G. Bousaleh. 1989, 183p ECL-89-008, ETN-90- 
96942 

Text in French. Sponsored by Electricite de France 
and Fondation Hariri. 


A numerical model of a transformer is developed to 
help in carrying out insulation dimensioning studies. 
The frequency behavior of the transformer can be 
studied using this model. Different types of transformer 
simulation models are discussed. Particular attention 
is given to scale models and mathematical models. 
The model chosen for this study is described in detail. 
The simulation software used is outlined. The test pro- 
cedure is described. The model is shown to be a valid 
means of determining insulation dimensions within 
transformers. A simple global model of a transformer is 
proposed based on modal experimental analysis. 


060,305 
PB90-267881/GAR 
(Order as PB90-267865/GAR, PC A06/MF 


A01) 
Electrotechnical Lab., Sakura (Japan). 
High-Precision Modified Wheatstone Bridge with 
Digital Feedback System. 
N. Takata, H. Kaneko, K. Nozaki, K. Sakuta, and M. 
Tanimoto. c1989, 17p 
Text in Japanese. 
Included in Bulletin of the Electro-Technical Laborato- 
ry, vV53 n12 p27-42 1989. 


A fully automated measurement system has been de- 
veloped for calibrating 1-onm resistance standards 
using a modified Wheatstone bridge. The bridge has 
four detectors to sense the imbalance in the circuit, 
and a digitally-controlled feedback system to automati- 
Cally balance the bridge with a resolution of a few parts 
in one billion. Using the bridge, pressure dependences 
of Thomas-type 1-onm standard resistors have been 
measured with a resolution of better than 2 x 10 to the 
-11 power/hPa. 


060,306 
PB90-268095/GAR 
(Order as PB90-268087/GAR, PC A06/MF 


A01) 
Nippon Kokan K.K., Tokyo. 
Application of 6.5% Si Steel Sheets to Audio Fre- 
quency Transformers. 
Y. Tanaka, A. Hiura, H. Ninomiya, K. Tsuru, and H. 
Kobayashi. c1990, 8p 
Text in Japanese. 
Included in NKK Technical Report, n131 p1-8 1990. 


The iron losses and magnetostriction of the newly de- 
veloped 6.5% Si steel, ‘Super E Core’. were investigat- 
ed. The grain size dependency on the iron loss was 
clarified, and optimum grain size was determined. The 
magnetostriction measurements at DC magnetizaions 
were conducted and resulted in that the magnetostric- 
tion of 6.5% Si steel is extremely low compared with 
the conventional 3% Si steel. The test transformers for 
audio frequency use were manufactured and evaluat- 
ed and the transformers made of 6.5% Si steel 
showed 15 to about 30 dB lower noise than the con- 
ventional one. Two examples of the transformers 
made of 6.5% Si steel for actual use were showed and 
the weight could be miniaturized to 76% and 50%. 


Semiconductor Devices 
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ELECTROTECHNOLOGY 
Semiconductor Devices 


Iilinois Univ. at Urbana-Champaign. Dept. of Electrical 
Engineering. 

Current "Density Calculation Using Rectilinear 
Region Splitting Algorithm for Very Large Scale In- 
tegration Metal Migration Analysis. 

Master’s thesis. 

H. Cha. Jul 90, 63p Rept nos. UILU-ENG-90-2223, 
DAC-22 

Contract F30602-88-D-0028 


In Very mr = Scale Integration (VLSI) chips, metal 
migration(MM) is an important problem from the reli- 
ability standpoint. Furthermore, as the feature size is 
scaled down, MM becomes an even greater problem 
because of the higher current densities that would 
exist in the power and ground busses. Because of the 
complexity of VLSI power busses, there exists a need 
for a computer-aided design tool to correctly predict 
the likely failure site(s). This thesis deals with a primi- 
tive splitting algorithm that calculates current density 
waveforms efficiently. These waveforms are used to 
find the Median Time to Failure (MTF), a major param- 
eter of concern in predicting MM. This algorithm has 
been motivated by examining the equipotential plots 
obtained through finite-element method analysis of 
simple regions. It has been successfully implemented 
and tested, and some examples are described. Key- 
words: Metal migration; Electromigration; Current den- 
sity calculation; Power bus modeling. (JHD) 
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AD-A225 089/2/GAR PC A06/MF A01 
Illinois Univ. at Urbana-Champaign. Coordinated Sci- 
ence Lab. 

Progress Report for the Joint Services Electronic 
Program for the Period April 1, 1989 through March 
31, 1990 (Coordinated Science Laboratory, Univer- 
sity of Illinois at Urbana-Champaign). 

Annual rept. no. 1. 

W. K. Jenkins. 30 Jun 90, 107p 
Contract N00014-90-J-1270 


Partial Contents: A Merger of Monte Carlo Methods 
and Hydrodynamic Models in Computational Electron- 
ics; Basic Studies of the Optical and Electronic Proper- 
ties of Defects and Impurities in Compound Semicon- 
ductor Epitaxial Layers and Related Superlattices; He- 
terostructure Electronic Devices by Metalorganic 
Chemical Vapor Deposition (MOCVD); Scanning Tun- 
neling Microscopy of Semiconductor Devices; High- 
Performance Computer Architectures; Fault-Tolerant 
Parallel Computer Systems; Computer-Aided Design 
of Very High-Speed Integrated Circuits; Adaptive Sys- 
tems for Identification, Filtering, and Control; Decen- 
tralized, Distributed, and Robust Systems; Sensor- 
Array Imaging of Dynamic Scenes; Topics in Surviv- 
able Communication Networks; Adaptive Signal Proc- 
essing; and A Study of Quantum-Well Lasers and 
Novel Optoelectronic Devices. (jhd) 


060,309 

DE90013493/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 

Soft x-ray resist characterization: Studies with a 
laser x-ray source. 

G. D. Kubiak, D. A. Outka, and J. M. Zeigler. 1990, 
9p SAND-90-1534C, CONF-900312-1 

Contract ACO04-76DP00789 

Symposium on microlithography, San Jose, CA (USA), 
4-9 Mar 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Little work has been performed to characterize the ex- 
posure sensitivity, contrast, and tone of candidate re- 
sists for photon energies between 100--300 eV, the 
range in which projection soft x-ray lithography will be 
developed. We report here the characterization of 
near-edge x-ray absorption fine structure (NEXAFS) 
spectra, exposure sensitivity, contrast, and post-expo- 
sure processing of selected polysilane resists at 
photon energies close to the Si L(sub 2,3) absorption 
edge (100 eV). We find absorption resonance features 
in the NEXAFS spectra which we assign to excitation 
into Si--Si and Si--C (sigma)* orbitals. Using monoch- 
romatized XUV exposures on the Si--Si (sigma)* reso- 
nance at 105 eV, followed by solvent dissolution devel- 
opment, we have measured the exposure sensitivity 
curves of these resists. We find sensitivities in the 
range of 600--3000 mJ/cm(sup 2) and contrasts in the 
range from 0.5--1.4, depending on the polysilane side 
chain. We have also performed exposure sensitivity 
measurements at 92 eV, below the edge. Sensitivity 
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decreases slightly compared to 105 eV exposures and 
the saturation depth and contrast both increase, as ex- 
pected. We find aiso that exposing resist films to 
oxygen after XUV exposure, but before development 
increases the sensitivity markedly. 7 figs. 
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DE90013604/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Characterization and development report for the 
375492: A Schottky barrier diode die. 

D. K. Holck. 5 Jun 90, 49 SAND-90-1633 

Contract 76ER01112act AC04-76DP00789 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


This report documents the development and testing of 
the 375492, a Schottky barrier diode die, similar to the 
Hewlett-Packard 5082-0094. 18 figs., 4 tabs. 
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DE90013616/GAR PC A03/MF A01 
Sandia National Labs., La rime me NM. 
Characterization and net ne a report for the 
$SA3262, a high voltage rectifier d 

D. K. Holck. 29 May 90, 50p SAND 00-1359 


Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
ow Original copy available until stock is exhaust- 


This report documents the development and testing of 
the SA3262, a high voltage rectifier diode, manufac- 
tured by Microsemi. 13 figs., 4 tabs. 
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DES0790631/GAR PC A08/MF A01 
Centre National de la Recherche Scientifique, Paris 
(France). Programme Interdisciplinaire de Recherche 
sur les Sciences pour |l’Energie et les Matieres Pre- 
mieres. 
Amorphous GaAs thin la 

R. Carchano. Sep 87, 156p  PIRSEM-3246 
In French. 

U.S. Sales Only. 


The objective of the study was to improve the GaAs 
material in order to develop a Schottky type device. 
The effects of various deposit parameters and sub- 
strate temperature on the structural properties of the 
thin film are examined. The optical and electrical prop- 
erties of the material and their evolution with the sub- 
strate temperature are described. Results concerning 
the localized state densities in the forbidden band are 
presented and related to a doping operation. (ERA ci- 
tation 15:032283) 


060,313 

N90-23659/7/GAR PC A03/MF AO1 
Mathematisch Centrum, Amsterdam (Netherlands). 
Nonlinear Multigrid Applied to a 1D Stationary 
Semiconductor Model. 

P. M. Dezeeuw. cFeb 89, 33p CWI-NM-R8905, ETN- 
90-96733 


The nonlinear multigrid method is applied to a transis- 
tor problem in one dimension. A weak spot in the lin- 
earization of the Scharfetter-Gummel discretization 
scheme is reported. It is shown that both the residual 
transfer and the solution transfer from a fine to a 
coarse grid need a special requirement due to the rap- 
idly varying coefficients. Some modifications of the 
multigrid algorithm are proposed. 
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N90-23665/4/GAR PC A04/MF A01 
Technische Hogeschool Eindhoven (Netherlands). 
—- Elektromechanica en Vermogenselektron- 


Hoog Frequente (20 Khz) Vermogenselectron- 
ena ae econ age Met Igbt’s als Half- 

gelelderechakelers (High Frequency (20 Khz) 
er Electronics R e-Current Compensator 

with Insulated Gate Bipolar Transistors as Semi- 

conductor Switches). 

Thesis. 

a. ‘ - Deleijer. Dec 88, 51p EMV-88-54, ETN-90- 

In Dutch; English Summary. 


The principle, the power converter, and the pulse pat- 
tern generator of a high frequency power reactive-cur- 
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rent compensation for the climination of the instanta- 
neous reactive currents in a three phase grid are dis- 
cussed. The moa: analysis of reactive cur- 
rents was accomplis' for a single phase supply, 
whereas the instantaneous analysis was accom- 
plished for a three-phase grid. The instantaneous anal- 
ysis shows that it is possible to build a reactive-current 
compensator without using an energy buffer (i.e., a 
compact converter). The topology of the compensator 
corresponds with a current-source inverter shortened 
at the dc side. The inverter of the compensator uses 
insulated gate bipolar transistors. The pulse pattern 
generator is a realtime device operating according to 
the formulas of the instantaneous analysis. 
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N90-23666/2/GAR PC A06/MF A01 

Technische Hogeschool Eindhoven (Netherlands). 

Vakgroep Elektromechanica en Vermogenselektron- 

ica. 

Ultrasoon Schakelende Driefasenstroominvertor, 

Uitgevoerd Met Insulated Gate Bipolar Transistor 

(Ultrasonic-Switching Three Phase Current Source 

a with Insulated Gate Bipolar Transistors). 
sis. 

A. C. Blom. Aug 89, 109p EMV-89-11, ETN-90-96732 

In Dutch; English Summary. 


Insulated Gate Bipolar Transistor (IGBT) were applied 
in ultrasonic switching current source inverters for 
power purposes. The current source inverter is sup- 
plied by a current mode controlled chopper. Both 
parts, the inverter as well as the chopper consist of 
IGBT which enable the use of a 20 kHz switching fre- 
quency. The current source inverter is controlled by 
using a periodic switching pattern, generated by a 
partly free-programmable control systems consisting 
of a computer and a controllable external memory con- 
taining several tables of switching patterns. An output 
power of 4 kW is attained, demonstrating the applica- 
bility of IGBT in ultrasonic switching current source in- 
verters for power purposes. 


060,316 

N90-23715/7/GAR PC A09/MF A02 
Technische Hogeschool! Delft (Netherlands). 
integrated Silicon Flow Sensors. 

Ph.D. Thesis. 

B. W. Vanoudheusden. 1989, 198p ETN-90-96906 
Sponsored by Netherlands Technology Foundation. 


Research towards the realization and experimental 
testing of a direction-sensitive flow sensor made of a 
silicon-integrated sensor IC is presented. The oper- 
ation of the sensor relies on a thermal principle, and 
comprises the measurement of temperature differ- 
ences in a sensor surface which are caused by the 
nonuniform cooling of the heated surface. An applica- 
tion of the two dimensional flow sensors is discussed. 
A wind meter prototype was realized and tested in a 
wind tunnel. Major part of the research is related to 
sensors made from single, wafer-thick ICs. Results on 
a floating-membrane sensor, where silicon microma- 
chining was used to form a thermal isolation structure 
within the chip, in order to enhance the sensitivity and 
response speed, are discussed. 
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PATENT-4 917 302 Not available NTIS 

National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 

High Temperature Flexible Seal. 

Patent. 

B. M. Steinetz, and P. J. Sirocky. Filed 30 Dec 88, 

gery 17 Apr 90, 9p N90-23751/2, PAT-APPL-7- 
14 

Supersedes N89-28830 (27 - 23, p 3301). 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

patent available Commissioner of Patents, Washing- 

ton, DC 20231, $1.50. 


This device is concerned with sealing the sliding inter- 
faces between structural panels that are roughly per- 
pendicular to each other or whose edges are butted 
against one another. The gap which the seal element 
must seal is not uniform along the seal length requiring 
significant seal flexibility. The seal is mounted in a rec- 
eo groove in a moveable structural panel. The 

comprises a plurality of rectan a shaped 
wafers stacked next to one another and preloaded in 
the axial direction to minimize vn between 
wafers. The wafers are laterally preloaded to maintain 
sealing contact along the wafer faces which engage 
the adjacent wall of a sidewall using one of several 


approaches, such as the pressurized linear bellows. 
The seal accommodates distortions in the adjacent 
panel by relative sliding between adjacent wafers. 
Leakage between wafers is further minimized with 
good wafer surface finishes. Leakage between the 
seal nose and the adjacent structural panel is mini- 
mized when sealing against a distorted sidewall with 
relatively thin wafers and suitable seal preload appara- 
tus. Leakage behind the seal is minimized with good 
groove tolerances and good sealing contact between 
the preload system and the back of the peripheral 
edge of the wafers. 
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PATENT-4 917 940 Not available NTIS 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Method of Formin ny ag Layer Dielectric and 
a Hot Film Sensor rewith. 

Patent. 

P. Hopson, and S. Q. Tran. Filed 1 Apr 88, patented 
17 Apr 90, 9p N90-24168/8, PAT-APPL-7-176 547 
Supersedes N88-25355 (26 - 18, p 2584). 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


The invention is a method of forming a multiple layer 
dielectric for use in a hot-film laminar separation 
sensor. The multiple layer dielectric substrate is 
formed by depositing a first layer of a thermoelastic 
polymer such as on an electrically conductive sub- 
strate such as the metal surface of a model to be 
tested under cryogenic conditions and - Reynolds 
numbers. Next, a second dielectric layer of fused silica 
is formed on the first dielectric layer of thermoplastic 
polymer. A resistive metal film is deposited on selected 
areas of the multiple layer dielectric substrate to form 
one or more hot-film sensor elements to which alumi- 
num electrical circuits deposited upon the multiple lay- 
ered dielectric substrate are connected. 


060,319 


PB90-267667/GAR PC A05/MF A01 
National Research Lab. of Metrology, Sakura (Japan). 
Bulletin of NRLM Vol. 39, Supplement (No. 152). 

T. Kurosawa. c1990, 84p 

Text in Japanese with English abstracts.Portions of 
this document are not fully legible. 


The purpose of the study is to contribute to the practi- 
cal realization of definition of the meter and the future 
establishment of an optical frequency standard. The 
paper describes the development of a nonlinear metal- 
insulator-metal (MIM) point contact diode as a wide- 
band harmonic generator and mixer, and its applica- 
tion to the optical frequency measurement, and con- 
sists of ten chapters. 
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PB90-267816/GAR 
(Order as PB90-267808/GAR, PC A05/MF 


A01) 
Toshiba Corp., Tokyo (Japan). 
Robot for Semiconductor Wafer Transfer. 
M. Furuya, and H. Akiba. c1990, 4p 
Text in Japanese. 
Included in Toshiba Review, v45 n4 p303-305 1990. 


There is a great demand for automation in the wafer 
—a process in semiconductor manufacturing, be- 
cause the large size of the wafers and the increasing 
complexity of the equipment increase the exposure to 
dust. To overcome the problem, the authors have de- 
veloped a small robot for wafer transfer that can be 
used even in class-1 clean rooms. The robot uses spe- 
cial grease that distributes particles smaller than 
normal, and employs a vacuum exhaust system that 
ejects any particles formed in the joints. The automat- 
ed system of transferring wafers in chemical vapor 
deposition process, serves to reduce the amount of 
dust emitted and maintain product quality. The system 
is gradually being introduced throughout the company. 
In the future, Toshiba plans to utlize the robot in the 
company’s semiconductor plants, and other fields 
such as biotechnology. 
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PB90-267899/GAR PC A07/MF A01 
Electrotechnical Lab., Sakura (Japan). 





Bulletin of the Electrotechnical Laboratory, Vol. 
54, No. 1, 1990. 

c1990, 127p 

Text in Japanese with English abstracts. See also 
eo of this document are not fully 
legible. 


Neuroscientific Studies which Should be Performed at 
Electrotechnical Laboratory; A Gap-Switch Monitor 
System; Measurement of Radiation-Dose Distribution 
around the Electron a Ring ‘TERAS'’ at the Elec- 
trotechnical Laboratory; Study on a New Sensitivity 
Measurement Technique for the Acoustic Sensor 
Mounted on the Sea Bottom; Measurement of the 
Spectral Irradiance in Infrared Wavelength Region; 
Trends on Recent Development of Semiconductor 
Magnetic Sensors; An Alignment Exposure System for 
Synchrotron Radiation X-Ray Lithography. 


060,322 
PB90-268947/GAR PC A04/MF A01 
Hitachi Ltd., Tokyo (Japan). 

Hitachi Review, Vol. 39, No. 2, April 1990. ASIC 
Technology Supporting Information Industry. 
c1990, 54p 

See also PB90-251414. 


Contents: 
ASIC (Application Specific Integrated Circuit) 
Market Overview; 
ASIC Revolutionizes Electronic System Design; 
The Free-Channel Gate Array HG62S Series; 
High-Speed Hi-BiCMOS Gate Array ‘HG29M100/ 
HG29A32/HG21T30’; 
Cell-Based IC Design Methodology with VLSI 
Technology Tool; 

Auto-Diagnostic Technology--Design Automation 
for Testing; 
Package Technology for ASICs; 
Quality and Reliability of ASICs; 

ASIC Customer Interface. 


060,323 

PB90-269564/GAR PC AO5/MF A01 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Semiconductor Electronics Div. 
Semiconductor Measurement Technology: Ther- 
mal Resistance Measurements. 

Special pub. (Final). 

F. F. Oettinger, and D. L. Blackburn. Jul 90, 79p 
NIST/SP-400/86 

Also available from Supt. of Docs. as SN003-003- 
03035-0. 


The Special Publication reviews the thermal properties 
of power transistors and integrated circuits and dis- 
cusses methods for characterizing these properties. 
The discrete devices discussed include bipolar transis- 
tors and metal-oxide-semiconductor field-effect-tran- 
sistors. Measurement problems common to these de- 
vices, such as deciding the reason for requiring a par- 
ticular measurement, adequate reference temperature 
control, selection of a temperature-sensitive electrical 
parameter, and separation of electrical and thermal ef- 
fects during measurement are addressed. Due to the 
inherent difficulties in measuring and analyzing the 
thermal properties of active integrated circuits, an ap- 
proach using specifically designed thermal test chips 
for evaluation of new die-attachment and packaging 
schemes is finding wide acceptance in the industry. In 
this Special Publication, indirect (i.e., electrical) meas- 
urements, direct (e.g., infrared) measurements, and 
computer simulation techniques for thermally charac- 
terizing integrated circuits are discussed in terms of 
their usefulness in characterizing VLSI packages. 


General 


060,324 
AD-A224 850/8 Not available NTIS 
California Univ., Berkeley. 

Solid-State Sensor and Actuator Workshop Held in 
Hilton Head Island, South Carolina on 4-7 June 
1990. 

Final rept. 

R. S. Muller. 1990, 196p ARO-27885.1-EL-CF 
Contract DAAL03-90-G-0117 

Availability: ARO Library, P.O. Box 12211, Research 
Triangle Park, NC 27709. 


Partial contents: Quartz microbalance studies of sol- 
vent and ion transport in thin polymer films in sensor 


applications of the QCM; para igre Surface 
Acoustic Wave Devices as Sensors; Performance 
Characteristics of Second Generation Polysilicon Res- 
onating Beam Force Transducers; Friction and Wear in 
Microfabricated Harmonic Side-Drive Motors; Electro- 
statically Balanced Comb Drive for Controlled Levita- 
tion; A Micromachined Silicon Scan Tip for an Atomic 
Force Microscope; Pressure Sensor Design and Simu- 
lation using the CAEMEMS-D Module; Automatic Gen- 
eration of a 3-D Solid Model of a Microfabricated 
Structure; The Mechanism of Anisotropic Electro- 
chemical Silicon Etching in Alkaline Solutions; An Im- 
plantable CMOS Analog Signal Processor for Multi- 
plexed Microelectrode Recording Arrays; 2-D Magnet- 
ic Field Sensor Based on Vertical Hall Device; Deep X- 
Ray Lithography for Micromechanics; RF Telemetry 
Powering and Control of Hermetically-Sealed Integrat- 
ed Sensors and Actuators; Wide Dynamic Range 
Direct Digital Output Accelerometer; A Multi-Element 
Monolithic Mass Flowmeter with On-Chip CMOS 
Readout Electronics; Silicon Micromachining in the 
Fabrication of Biosensors Using Living Cells; and Sec- 
ondary Sensitivities and Stability of Ultrasensitive Sili- 
con Pressure Sensors. Symposia. (jhd) 
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AD-A224 914/2/GAR PC A05/MF A01 
Naval Surface Warfare Center, Silver Spring, MD. 
Operational Amplifier Primer Unexpurgated. 

Final rept. 

A. D. Delagrange. 1 Feb 87, 83p Rept no. NSWC- 
TR-87-60 


This report discusses the use of integrated circuit 
operational amplifiers, the most common linear 
(analog) integrated circuit. Both the idealistic theory 
and the practical limitations of actual devices are dis- 
cussed. Most common basic circuits are given, Some 
examples of circuits in actual use are included for illus- 
tration. Keywords: Operational amplifier, Integrated cir- 
cuits, Linear circuits, Analog circuits, Active filters. (jnd) 
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AD-A225 033/0/GAR PC A03/MF A01 
Aerospace Corp., El Segundo, CA. Lab. Operations. 
Current-to-Voitage Amplifier with a High Voltage 
Isolated Input. 

B. Jaduszliwer, and C. M. Kahla. 10 Jul 90, 11p Rept 
no. TOR-0090(5470-03)-1 


The measurement of currents in the picoampere-to- 
nanoampere range that are collected on electrodes 
held at a few kilovolts above ground potential is a com- 
monly encountered experimental problem. While 
studying the long-term behavior of electron multipliers 
of the type used in cesium-beam atomic clocks. Meas- 
uring the first dynode conversion coefficient gamma 
requires floating a picoammeter at high voltage. The 
input of commercially available instruments can be 
typically held at only about 100 V from case potential, 
thus preventing us from performing the measurement. 
One possible way around this difficulty would be to iso- 
late the electrometer from the ac power line and to 
then float it at the first dynode potential. However, this 
procedure is somewhat risky for both experimenter 
and electrometer. Therefore, we have designed and 
built an instrument to measure safely small (pA-nA 
range) currents collected on electrodes held at high 
voltages (a few kV). This instrument allows us to meas- 
ure y at the normal electron multiplier operator voltage, 
but, more generally, it is a low-cost, flexible replace- 
ment for a commercial electrometer in many applica- 
(rio) with the added advantage of the floating input. 
( 


060,327 
DE90009425/GAR PC A02/MF A01 
Oak Ridge National Lab., TN. 

Dielectric-liquid pulsed power switch. 

L. G. Christophorou, and H. Faidas. 1990, 6p CONF- 
9009125-2 

Contract AC05-840R21400 

International conference on conduction and break- 
down in dielectric liquids (10th), Grenoble (France), 
10-14 Sep 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Room temperature fast dielectric liquids with electron 
conduction bands (V(sub 0) < O eV; e.g., neopentane, 
tetramethyisilane, 2,2,4,4-tetramethylpentane and 
their mixtures) are electrically-active insulators and 
have potential as controlled conduction media in 
pulsed power switching devices. A concept for a di- 
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ELECTROTECHNOLOGY 
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electric-liquid pulsed power switch employing flash 
lamps is outlined. 6 refs., 3 figs., 1 tab. 
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DE90013063/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 

Repetitive, one microsecond, thirty-five kilojoule, 
two hundred kilovolt pulse generator. 

L. F. Rinehart, R. S. Clark, M. T. Buttram, J. E. 
Mikkalson, and P. E. Patterson. 1990, 6p SAND-89- 
3137C, CONF-9006176-6 

Contract AC04-76DP00789 

Power modulator symposium (19th), San Diego, CA 
(USA), Jun 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The objective of this work has been to produce a com- 
pact, light- weight, high-energy modulator. The device 
was to power various low-impedance loads including 
up to 25 vacuum diodes in parallel. Desired character- 
istics were a 1-microsecond rectangular pulse of 200- 
kV amplitude into 1- to 2.5-ohm loads. Pulse repetition 
rates from single shot to 10 pulses per second (PPS) 
were required. A modular design was employed in 
which two 17.5 kJ, type “C” Pulse Forming Networks 
(PFNs) were stacked and their outputs added in series 
to meet the pulse requirements. The design and con- 
struction of each module and the interconnecting cir- 
Ccuitry is presented. Problem areas in the pulser devel- 
opment included: low inductance design; spark gap 
switch stability, efficiency, and simultaneity; and fast 
(100 ms) charging of the high-energy PFN for 10-PPS 
operation. Each of these issues is addressed in this 
paper. 11 refs., 9 figs. (ERA citation 15:037408) 
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DE90013064/GAR PC A02/MF AO1 
Sandia National Labs., Albuquerque, NM. 

Simulation fidelity in reactor irradiation of elec- 
tron 


ics. 
T. F. Luera. 1990, 8p SAND-89-2605C, CONF- 
900814-4 
Contract AC04-76DP00789 
ASTM-EURATOM symposium on reactor dosimetry 
(7th), Strasbourg (France), 27-31 Aug 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Nuclear reactors are used in the neutron and gamma 
ray irradiation testing of electronic devices to qualify 
them for use in radiation environments. In general, ra- 
diation environments obtained at test or research re- 
actors differ from the operational environments in 
which the electronics must perform their intended 
function. Additionally, all electronic parts which make 
up a system, and ail part lots, may not be tested at the 
same reactor facility. In order to correctly interpret the 
test data and assess device performance in the oper- 
ational environment it is necessary to: have a basic un- 
derstanding of the damage mechanisms relating to the 
operational and test environments; adequately control 
the test environment; and employ a validated damage 
equivalence methodology. The facility of the test simu- 
lation need not rely on precise duplication of the oper- 
ational environment if these three considerations are 
properly addressed. It is tacitly assumed in the above 
discussion that required electrical tests are properly 
performed. ASTM 10.07 is examining the feasibility of 
creating a matrix standard to show the relationships 
among the various dosimetric, electrical, and other 
standards which should be employed to assure test 
validity. 8 refs. 
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DE90013076/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 

Repetitive high energy power module. 

H. C. Harjes, K. W. Reed, M. T. Buttram, B. N. 
Turman, and E. L. Neau. 1990, 6p SAND-90-0419C, 
CONF-9006176-7 

Contract AC04-76DP00789 

Power modulator symposium (19th), San Diego, CA 
(USA), Jun 1990. Sponsored by Department of Energy, 
Washington, DC. : 
Portions of this document are illegible in microfiche 
products. 


High average power magnetic pu!se compression sys- 
tems are being considered for use in several applica- 
tions. One of the key issues in the design of a pulsed 
power driver for these applications is component reli- 
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ability, efficiency, and lifetime. In the Repetitive High 
Energy Pulsed Power (RHEPP) module, pulse com- 
pression is done exclusively with magnetic switches 
(saturable reactors) because such switches have the 
potential of poo | efficiently and reliably for 
>10(sup 10) shots. The objective of the RHEPP 
project is to explore the feasibility of using magnetic 
pulse compression technol in continuous high av- 
erage power applications. The RHEPP system con- 
sists of a compressor which drives a linear induction 
voltage adder with a diode load. Prime power for the 
module is supplied by a 600 kW, 120 Hz, alternator 
(furnished by Westinghouse Electric Corporation). At 
present, construction and initial testing in a bipolar 
mode of the first two stages of the compressor has 
been completed. This system has operated for a total 
of 332 minutes (4.8 (times) 10(sup 6) pulses) at full 
power (600 kW) with an efficiency of 94+ /(minus)3%. 
The first stage magnetic switch (MS1) has a pulse 
compression factor of 8.4 (4.2 ms to 500 (mu)s time to 
peak). It has two, parallel connected, 67 turn copper 
coils and a 760 kg core of 2 mil silicon steel with a 
magnetic cross sectional area of 0. 065 m(sup 2). The 
second stage —- switch (MS2) has a pulse com- 
pression factor of 3 (500 (mu)s to 170 (mu)s). It has 
two, parallel connected, 36 turn copper coils and a 361 
kg core of field annealed 2605CO Metglas with a mag- 
netic area of 0.019 m(sup 2). A discussion of RHEP' 
compressor design effort and its baseline design is 
given. In addition, initial results from the operation of 
the first two stages are presented. 11 refs., 8 figs., 4 
tabs. 


060,331 

DE$0013289/GAR PC A01/MF A01 
Lawrence Livermore National Lab., CA. 

Progress toward steady-state, high-efficiency vir- 
cators. 

P. Poulsen, J. Chase, J. Morrison, and P. Pincosy. 31 
May 90, 5p UCRL-JC-103714, CONF-9006179-3 
Contract W-7405-ENG-48 

National conference on high-power microwave tech- 
nology (5th), West Point, NY (USA), 10-15 Jun 1990. 
Sponsored by Department of Energy, Washington, DC. 


The progress report toward high efficiency, long pulse 
operation of virtual cathode oscillators is described. 
The conditions for the resonance at which high effi- 
ciency is obtained are that the beam frequency equals 
the reflex frequency to within two percent. This implies 
that cathode closure in the anode-cathode gap is not 
acceptable. We have therefore developed and tested 
a cathode that will operate at 300 amps/cm(sup 2) 
without significant closure for times in excess of one 
microsecond. 9 refs., 7 figs. 
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DE90013511/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Characterization and development report for the 
SA3263 a high voltage rectifier. 

D. K. Holck. Jun 90, 43p SAND-90-1257 

Contract ACO04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


This report documents the development and testing of 
the SA3263 high voltage rectifier diode manufactured 
by Microsemi. 15 refs., 4 tabs. 


060,333 

DE90507842/GAR PC A04/MF A01 
Central Research Inst. of Electric Power Industry, 
Tokyo (Japan). 

Power electronics oyo ni kansuru chosa. (Survey 
on application of power electronics). 

Nov 89, 61p CRIE-W-89020 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


In this report, the survey on the present status of the 
power electronic technologies was conducted in order 
to extract the problems on wide application of the 
technologies. For the progress of power semiconduc- 
tor devices, the development of thyristors which can 
be directly ignited photo signal, large capacity GTO 
thyristors and new high speed devices such as IGBT, 
is remarkable. For the application, it is confirmed that 
the power controllers and converters with electron 
tubes, rotating machines and so on, are replaced by 
ones with semiconductor devices on the fields except 
for high frequency generators and protective switches. 
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The authors concludes that in order to emphasize the 
power electronics application in electric power utilities, 
the reduction of cost, loss, harmonics and audible 
noise is needed, and more refinement of devices and 
conversion is important. They also concludes that the 
development of new materials such as GaAs is impor- 
tant. 53 refs., 34 figs., 19 tabs. 


060,334 
N90-23401/4/GAR PC A03/MF A01 
Illinois Univ. at Urbana-Champaign. 

Experimental Study of Fault Propagation in a Jet- 
Engine Controller. 

M.S. Thesis. 

G. S. Choi. May 90, 43p NAS 1.26:181335, UILU- 
ENG-90-2216, NASA-CR-181335 

Contract NAG1-602 


An experimental analysis of the impact of transient 
faults on a microprocessor-based jet engine controller, 
used in the Boeing 747 and 757 aircrafts is described. 
A hierarchical simulation environment which allows the 
injection of transients during run-time and the tracing 
of their impact is described. Verification of the accura- 
cy of this approach is also provided. A determination of 
the probability that a transient results in latch, pin or 
functional errors is made. Given a transient fault, there 
is approximately an 80 percent chance that there is no 
impact on the chip. An empirical model to depict the 
process of error exploration and degeneration in the 
target system is derived. The model shows that, if no 
latch errors occur within “> clock cycles, no signifi- 
cant damage is likely to happen. Thus, the overall 
impact of a transient is well contained. A state transi- 
tion model is also derived from the measured data, to 
describe the error propagation characteristics within 
the chip, and to quantify the impact of transients on the 
external environment. The model is used to identify 
and isolate the critical fault propagation paths, the 
module most sensitive to fault propagation and the 
module with the highest potential of causing external 
pin errors. 
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N90-24217/3/GAR PC A15/MF A02 
Massachusetts Inst. of Tech., Cambridge. 

Report of Research Activity at the Research Labo- 
ratory of Electronics. 

Progress Report No. 131, 1 Jan. - 31 Dec. 1988. 

J. Allen, D. Kleppner, and B. Passero. Jun 89, 346p 


Topics addressed include: submicron structures; mi- 
crostructural evolution in thin films of electronic materi- 
als; focused ion beams; surface chemical reactions; 
effects and applications of ultrashort laser pulse inter- 
actions with matter; semiconductor surfaces; optics 
and quantum electronics; statistical mechanics of sur- 
face systems and quantum-correlated systems; x ray 
diffuse scattering; semiconductor and other surface 
and intersurface studies; photonics; atomic, molecular, 
and plasma physics; electromagnetic wave theory and 
applications; radio astronomy; digital signal process- 
ing; cognitive information processing; optical commu- 
nication; custom integrated circuits; neurophysiology 
and neural computation; speech communication; audi- 
tory psychophysics and physiology. 


060,336 
PB90-256801/GAR 

(Order as PB90-256793/GAR, PC A08) 
oe Inst. of Standards and Technology, Boulder, 


Operation of NIST Josephson Array Voltage 
Standards. 
A. Hamilton, C. Burroughs, and K. Chieh. 1990, 

p 
Included in Jni. of Research of the National Institute of 
_—— and Technology, v95 n3 p219-235 May-Jun 


The paper begins with a brief discussion of the physi- 
cal principles and history of Josephson effect voltage 
standards. The main body of the paper deals with the 
practical details of the array design, cryoprobe con- 
struction, bias source requirements, adjustment of the 
system for optimum performance, calibration algo- 
rithms, and an assessment of error sources for the 
NIST-developed Josephson array standard. 


060,337 
PB90-256819/GAR 
(Order as PB90-256793/GAR, PC A08) 
a of Standards and Technology, Gaithers- 
urg, MD. 


Calibration of dc Voltage Standards at NIST. 

B. F. Field. 1990, 17p 

Included n Jnl. of Research of the National Institute of 
— and Technology, v95 n3 p237-252 May-Jun 


The document describes the procedures used at NIST 
to calibrate dc voltage standards in terms of the NIST 
volt. Three calibration services are offered by the Elec- 
tricity Division: Regular Calibration Service (RCS) of 
client standard cells at NIST; the Volt Transfer Pro- 
gram (VTP) a process to determine the difference be- 
tween the NIST volt and the volt as maintained by a 
group of standard cells in a client laboratory; and the 
Calibration of client solid-state dc voltage standards at 
NIST. The operational procedures used to compare 
these voltage standards to NIST voltage standards 
and to maintain the NIST volt via the ac Josephson 
effect are discussed. 
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PB90-265232/GAR PC A03/MF A01 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Center for Electronics and Electri- 
cal Engineering. 

Center for Electronics and Electrical Engineering 
Technical Publication Announcements Covering 
Center Programs, October-December 1989, with 
1990 CEEE Events Calendar. 

J. A. Gonzalez. Aug 90, 33p NISTIR-4383 

See also PB90-206491. 


This is the twenty-third issue of a quarterly publication 
providing information on the technical work of the Na- 
tional Institute of Standards and Technology (formerly 
the National Bureau of Standards) Center for Electron- 
ics and Electrical a This issue of the 
‘Center for Electronics and Electrical Engineering 
Technical Publication Announcements’ covers the 
fourth quarter of calendar year 1989. Abstracts are 
provided by technical area for papers published this 
quarter. Main topics include the following: Semicon- 
ductor technology program; Signals and systems me- 
trology program; Fast signal acquisition, processing, 
and transmission; Electrical systems; Electromagnetic 
interference. 
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PB90-269051/GAR PC A07/MF A01 
Toshiba Corp., Tokyo (Japan). 

Toshiba’s Selected Papers on Science and Tech- 
nology, 1996. Volume 2, No. 1, Semiannual. 

c1990, 139p 

See also PB90-121989. 


The document contains articles under these broad 
topics: Information/Communication Systems; Elec- 
tronic Devices; Heavy Electrical Apparatus; and, Mate- 
rials/Others. As examples, the titles listed under Infor- 
mation/Communication Systems are the following: A 
Document Layout System Using Automatic Document 
Architecture Extraction; Relating the TMS to Autoepis- 
temic Logic; Mapping Abilities of Three-Layer Neural 
Networks; Computerized 3-Dimensional Atlas System; 
High Accuracy Laser Scanned 3-D Range Sensor; Per- 
formance Evaluation for ARQ Schemes in Power and/ 
or Bandwidth Limited Systems; An ISDN Basic Access 
Interface VLSI and Its Applications. 
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AD-A225 139/5/GAR PC A09/MF A01 
Naval Surface Warfare Center, Silver Spring, MD. 
SBIR Reports on the Chemistry of Lithium Battery 
Technology. 

a Kilroy. Nov 89, 183p Rept no. NSWC-MP-89- 


Contents: Identification of an Improved Mixed Solvent 
Electrolyte for a Lithium Secondary Battery; Catalyzed 
Cathodes for Lithium-Thionyl Chloride Batteries; Im- 
proved Lithium/Thionyl Chloride Cells Using New 





Electrolyte Salts; Development of Calcium Primary 
Hoy _ Improved Anode Stability and Energy Densi- 
ty. (jes 


060,341 
DE90013649/GAR PC A02/MF A01 
Argonne National Lab., IL. 

evaluation of vaive regulated lead-acid batter- 
les for cycling applications. 
W. H. DeLuca, A. F. Tummillo, C. E. Webster, R. L. 
Hogrefe, and J. F. Miller. 1990, 6p CONF-900801-20 
Contract 76ER01112act W-31109-ENG-38 
Intersociety energy conversion engineering confer- 
ence (25th), Reno, NV (USA), 12-17 Aug 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Argonne National Laboratory (ANL) is conducting a life 
evaluation of valve-regulated lead-acid (VRLA) batter- 
ies for cycling applications. Two technologies are 
being evaluated: (1) gelled-electrolyte modules from 
Johnson Controls, Inc. (JCI) and (2) absorbed electro- 
lyte modules from GNB, Inc. A matrix of operating tem- 
perature and depth-of-discharge (DOD) conditions is 
being used to accelerate in the end-of-life for given 
modules. In May 1989, two modules from each manu- 
facturer were placed on life test at 30(degree)C (80 
and 100% DOD), and third module was placed on ac- 
celerated life testing at ag (100% DOD). The 
GNB module operating to 100% DOD at 30(degree)C 
still retains (approximately)87% of its initial capacity 
after(approximately)470 cycles. The GNB module op- 
erating to 80% DOD at 30(degree)C has accrued (ap- 
proximately)600 cycles and retains (approximate- 
ly)92% of its initial 80% DOD capacity. After a high- 
temperature charge procedure was established, a 
fourth GNB module was placed on test at 50(degree)C 
(80% DOD) in September 1989. Both GNB modules 
tested at 50(degree)C have accrued (approximate- 
ly)170 cycles; the 100% DOD module retains (approxi- 
mately)84% of its initial capacity, and the 80% DOD 
module retains (approximately)89% of its initial 80% 
DOD capacity. Only one of the gelled-electrolyte JCI 
modules remains on test (30(degree)C, 80% DOD). It 
retains (approximately)86% of its initial 80% DOD ca- 
pacity after > 450 cycles. The other two JC! modules 
were removed from test because they reached end-of- 
life. Teardown analyses at JCI indicate that a manufac- 
turing defect caused premature failure of one module. 
The second module is undergoing teardown analyses 
at ANL. 2 refs., 5 figs., 5 tabs. 
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DE$0013873/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Thermal battery statistics and plotting programs. 
G. L. Scharrer. Apr 90, 47p SAND-89-1748 

Contract 76ER01112act AC04-76DP00789 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Thermal battery functional test data are stored in an 
HP3000 minicomputer operated by the Power Sources 
Department. A program was written to read data from 
a battery data base, compute simple statistics (mean, 
minimum, maximum, standard deviation, and K-factor), 
print out the results, and store the data in a file for sub- 
sequent plotting. A separate program was written to 
plot the data. The programs were written in the Pascal 
programming language. 1 tab. 
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DE$0503032/GAR PC A03/MF A01 
Central Research Inst. of Electric Power Industry, 
Tokyo (Japan). Energy and Environment Lab. 

Taiyoko hatsuden system ni okeru chikudenchi 
unyoho no kento (2). Daiyoryo system ni okeru 
zanzon yoryo no fuheiko tokusei to sono yoku- 
seiho. (Storage battery operation technique of 
photovoltaic system to prevent the imbalance of 
state of charge (2)). 

1990, 37p CRIE-T-88057 

in Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


For the large scale storage battery system of a MW 
class photovoltaic system, simulation analyses were 
conducted to prevent the imbalance of state of charge. 
Effects of the charge and discharge |-V characteristics 
dispersion of individual storage battery on the disper- 
sion of state of charge were elucidated through these 
analyses. Furthermore, a proper operation method to 


prevent the imbalance of state of charge was investi- 
gated. In the internal resistance and the electromotive 
voltage which determines the charge and discharge I- 
V characteristics, when the dispersion is found in the 
Gueel aes anet in —_ the ba gen a 
state of c! gets larger. electromotive 

of storage battery depends on the specific gravity of 
electrolyte. Consequently, in order to prevent the im- 
balance of state of charge, it is important to control the 
specific gravity. For operating the system effectively 
preventing the imbalance of state of charge, the spe- 
cific gravity should be controlled within (plus minus) 
= of approximate mean value. 8 refs. , 22 figs., 1 
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The Army uses prime power - large, mobile generators 
- in its rear areas to bridge the gap between commer- 
cial power and tactical generators. When supplying 
concentrations of Army units, prime power is less vul- 
nerable than commercial power and demands less fuel 
and maintenance than tactical generators. The Engi- 
neering and Housing Support Center of the U.S. Army 
Corps of Engineers procures, operates, and maintains 
the Army’s prime power equipment. Power Require- 
ments for Installations and Military Encampments 
(PRIME) is the model that the Center uses to calculate 
prime-power requirements for selected Army units and 
facilities in specific-wartime scenarios. Users can op- 
erate, understand, and maintain PRIME at a number of 
levels. An end user can operate PRIME simply by fol- 
lowing the instruction on the screen. A more sophisti- 
cated user may wish to examine the — ny 
rithms. Similarly, we have made it possible for 
maintenance programmer to update PRIME periodical- 
ly by revising only the static data files, without having 
to revise and recompile any of the executable machine 
programs. At the next level, a maintenance program- 
mer who wishes to change PRIME can examine the 
program’s source code and revise the program’s capa- 
bilities by editing and recompiling the source code. 
Keywords: Electricity; Prime Power; Generators; Mobi- 
lization; Tactical generators. (JHD) 
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The User Data ae (UDP) for the Packaged Co- 
generation System (PCS) has been developed to facili- 
tate the transition of small decentralized cogeneration 
technology into the Naval shore establishment. The 
purpose of this UDP is to assist in the planning, a. 
procurement, operation, and maintenance ommeee lor 
packaged cogeneration systems at Naval facilities. 
Several sources of information were used in the devel- 
opment of the UDP, including Navy documents, cogen- 
eration industry reports, cogeneration literature, data 
from cogeneration installations, and electric and gas 
utility reports. The information provided in this UDP will 
enable Navy engineers to consider cogeneration op- 
tions for facility installations, assist in the evaluation of 
PCS options, and aid in the selection of the most cost- 
effective and practical system. The information in the 
UDP will also assist in the procurement and operation 
of the PCS. Data to improve the management of con- 
tracts for the installation, operation, or maintenance of 
the cogeneration unit are also provided. K e 
Energy; Cogeneration; Generator; Electricity; Domes- 
tic hot water. (cp) 
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analysis of a screenless (counter- 
current) Granular Bed Filter on a subpilot-scale 
PFBC Volume 1. Final report. 


4y ge rept. 

K. B. Wilson, and J. C. Haas. Oct 89, 220p DOE/ 
MC/21335-2823-Vol.1 

Contract AC21-84MC21335 

Sponsored by Department of Energy, Washington, DC. 
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The US Department of Energy sponsored this program 
to develop and test the Granular Bed Filter (GBF) as 
part of the overall program to develop coal-fired, pres- 
surized fluidized-bed combustors to be used in com- 
bined-cycle power generating systems. In these sys- 
tems a portion of the electricity is generated using a 
gas turbine driven by the high-temperature, high-pres- 
sure combustion gas. A hot gas cleanup train, such as 
the Granular Bed Filter, must be installed before the 
gas turbine to prevent erosion of turbine materials and 
deposition of particulate within the turbine. Meeting 
New Source Performance Standards (NSPS) with this 
filter is also required to eliminate need for post-turbine 
particulate removal. Furthermore, it has also been 
shown that alkali (sodium and potassium) in trace 
amounts can harm gas turbine materials. The GBF 
was evaluated for removal of these containments. The 
purpose of this work was to obtain information on the 
operational and economic feasibility of the Granular 
Bed Filter when applied to a pressurized fluidized-bed 
combustor (PFBC) as a high-temperature, high-pres- 
sure particle control device. In this program, experi- 
mental data was obtained on the design and oper- 
ational life of critical components, an experimental se- 
quence was conducted on a subpilot-scale GBF test 
module, and an update of a commercial-scale design 
was completed based on experimental data. 
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This document is an Executive Summary of a concep- 
tual a by the MHD Development Corpo- 
ration ( ) for the US Department of Energy. This 
design is for a power plant retrofitted with coal-fired 
magnetohydrodynamics (MHD). Discussed are: MHD; 
our place on the path to commercialization; key fea- 
tures of the conceptual design; the players; and the 
future for MHD. This document is intended to: intro- 
duce you to MHD technology; provide you with a look 
at present and planned efforts to commercialize MHD 
retrofit conceptual design. 
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The Arbuckle Mountain Hydroelectric Project repre- 
sents a Cooperative ———— between the US De- 
partment of Energy (DOE) and Ron and Carlene Ott. 
The purpose of project was to build, install in a 
hydro project, and intensively test an inexpensive 
American-made cross-flow turbine and to provide in- 
formation to the DOE on the costs, efficiency, oper- 
ation, and maintenance of the unit. The data gained 
from the research and development project will assist 
in development of cost-effective technology for low- 
head small hydro sites. The turbine was designed to 
reduce the cost of manufacturing while making maxi- 
mum use of the power available in a remote flashy 
northern California stream. Even with extensive field 
modifications, the cost of the unit was much less than 
those quoted by foreign manufacturers for the same 
site. The new type of cross-flow turbine developed 
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uses an innovative automatic flow control sliding 
device which allows the unit to produce power at flow 
ranges of less than 6% of design flow. This coupled 
with the infinite flow adjustment feature allows detailed 
flow regulation needed for small run-of-river projects. 
The field efficiency testing, the subject of this report, 
was conducted by Ott Engineering, Inc. in 1988 and 
early 1989. The tests showed the turbine to have effi- 
ciencies in the high seventies and with improvements 
could reach the efficiencies touted by the European 
manufacturers of 85% and still be relatively inexpen- 
sive to manufacture. It was also found during the tests 
that the vacuum and depth of water on the runner had 
a pronounced effect on the turbine output and it is rec- 
ommended that future research be conducted on 
these effects, especially for high-vacuum cross-flow 
turbines. 3 refs. 
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This paper identifies six key issues in utility integrated 
resource planning that are expected to influence a 
plan’s societal value and discusses the first four, which 
are related to the planning process. They are: (1) the 
relative emphasis placed on supply- and demand-side 
resources throughout the planning process; (2) the 
breadth of inputs considered during plan preparation 
from various in-house departments and non-utility in- 
terests; (3) the criteria used to select options for re- 
source plans; and (4) the uncertainty analyses used 
and their application to the resource selection process. 
A number of opportunities exist for utilities and their 
regulators to improve the planning process in order to 
increase the value of the resource plans that are pro- 
duced. Specifically, utilities and/or their state regula- 
tory agencies can: (1) conduct comprehensive assess- 
ments of demand-side management (DSM) resources, 
avoid unduly restrictive screening methods, and 
expand data collection efforts concerning current 
energy-use patterns and existing DSM program per- 
formance; (2) increase the involvement of regulators 
and other interested non-utility parties in the resource 
planning process through mechanisms such as public 
meeting and the establishment of technical advisory 
boards; (3) when evaluating the cost-effectiveness of 
potential demand-side resources, use the Total Re- 
source Cost Test or Societal Test instead of the more 
restrictive Ratepayer Impact Test, consider the envi- 
ronmental effects of the resources considered, and ex- 
amine the effects of the entire mix of resource selec- 
tion criteria used; and (4) focus uncertainty analysis on 
key uncertainties over the short-term time horizon and 
make sure that the results of this analysis are used in 
resource selection. 20 refs., 1 fig. 
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In support of the ORNL Advanced Diagnostic Engi- 
neering Research and Development Center (ADEC), 
motor current signature analysis (MCSA) has been 
used to monitor a variety of motor-driven devices at 
the Philadelphia Electric Company’s Eddystone Gen- 
erating Station as part of a program conducted by the 
EPRI M&D Center. The purpose of this project is to 
demonstrate the ability of MCSA to monitor degrada- 
tion in aging power plant equipment. The focus of this 
work has been the development and demonstration of 
an on-line, automated data acquisition system that 
has, for the last several months, provided motor cur- 
rent signature information on eight motor-operated 
valves (MOVs) that are a part of the unit 2 turbine 


90 VOL. 90, No. 23 


steam extraction system. Since October 1989, over 
1200 MOV actuations have been recorded and ana- 
lyzed. The work carried out thus far has resulted in the 
discovery of undesirable MOV operational characteris- 
tics and the identification of other signature trends that 
will be closely monitored over the next few months. In 
order to improve data analysis capabilities, an auto- 
mated data analysis program has been developed that 
significantly reduced the time required to extract diag- 
nostic information from the MOV motor current signa- 
tures. This report provides the results from the analy- 
ses of extraction valve motor current signatures that 
were acquired during the period November 1989 
through January 1990 and is thus intended to serve as 
a companion to the first progress report that covered 
the month of October 1989. 1 ref., 90 figs., 4 tabs. 
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The major goal of this research project is to establish 
the feasibility of a power conversion technology which 
will permit the direct synthesis of computer program- 
mable pulse power. Feasibility will be established in 
this project by demonstration of direct synthesis of 
commercial frequency power by means of computer 
control. The power input to the conversion system is 
assumed to be a MHD Faraday connected generator 
which may be viewed as a multi-terminal dc source. 
This consolidation/inversion process is referred to 
subsequently as Pulse-Amplitude-Synthesis-and-Con- 
trol (PASC). A secondary goal is to deliver a controller 
subsystem consisting of a computer, software, and 
computer interface board which can serve as one of 
the building blocks for a possible Phase 2 prototype 
system. 
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The purpose of Phase 1 of this study is to quantify the 
effect of age on the performance of coal-fired units in 
the absence of life extension/betterment programs 
(i.e., beyond normal maintenance). Time-series cross- 
sectional unit-level data for the period 1964--1987 
were used to estimate regressions relating the effect 
of age on equivalent forced-outage rate (EFOR), 
equivalent availability forced (EAF), and heat rate 
(HR). A sample of electric generating units represent- 
ing about two-thirds of total US coal capacity in 1987 
provided the basis for the regressions. The sample in- 
cluded roughly 570 subcritical units accounting for 
5600 unit-years and 150 gigawatts (GW) and 100 su- 
percritical units accounting for 1000 unit-years and 70 
GW. An important feature of the study was to develop 
one model for both subcritical and supercritical units to 
control for various operating and design characteris- 
tics, and to profile the aging pattern of these units. The 
econometric models developed controlled for the ef- 
fects of: age, capacity, design vintage or generation of 
design, boiler and furnace design, rest-of-plant design, 
coal quality, duty cycle, and life extension and plant 
betterment investments. The impact of life extension 
and plant betterment investments on the aging effect 
was controlled by identifying when their effect on oper- 
ations and maintenance expenditures increased and 
by terminating the time-series analysis in that year. 6 
refs., 8 figs., 12 tabs. 
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It is inevitable that new power plants will need to be 
constructed in the near future; however, it is unclear 
which technologies will be selected for these new 
plants. In a study for the US Department of Energy, the 
impact of fuel prices, length of the planning period, and 
the characteristics of the generating system were ex- 
amined for their influence on technology choice in 10 
representative power pools. It was determined that 
natural gas combined-cycle technology was generally 
preferred for base-load and intermediate/cycling ca- 
pacity when gas prices are low and the planning period 
is short (10 years). Integrated coal gasification com- 
bined-cycle plants were selected to serve most base- 
load requirements under other conditions. One aspect 
often overlooked in making a least-cost technol 

choice can be made if alternative expansion plans do 
not have the same level of reliability when discounted 
system costs are compared. 5 refs., 2 figs., 17 tabs. 
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This paper highlights results from Phase 1 of a study 
conducted for the US Department of Energy, wherein 
we estimated the effect of age on various performance 
indices associated with the US population of coal-fired 
steam generating units. Techno-economic relation- 
ships between age and (1) equivalent forced outage 
rate (EFOR), (2) equivalent availability factor (EAF), 
and (3) heat rate were estimated with time series, 
cross-sectional econometric models for the period 
1964--1981. The effect of age on EFOR and EAF were 
found to be significant. Although the effects vary by the 
operating and design characteristics of the unit, some 
general patterns can be seen. In the first 28 years of 
operation, it was determined that EFOR deteriorates 
by 8--9% points due to age, without life extension/ 
plant betterment programs. Improvement in EFOR 
after age 28 is attributable to a shift in duty cycle 
(baseload to cycling). The results of EAF with respect 
to age are similar to those found for EFOR. After an 
initial improvement, EAF deteriorates by 5--15% points 
by - 18, depending on steam pressure. 1 ref., 2 figs., 
1 tab. 
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To obtain an improved quantitative understanding of 
the effect of introducing a 1500 psig/1500(degree)F 
steam into a utility environment a preliminary study (1 
person month) was undertaken to assess this concept. 
This assessment was completed by performing the fol- 
lowing tasks: (1) simulation of an existing 1465 psig/ 
1000(degree)F/1000(degree)F steam cycle, (2) a sim- 
ulation using turbine performance maps and advanced 
initial steam conditions, and (3) a simulation using new 





turbines (with turbine efficiencies similar to the existing 
turbines) and the advanced steam conditions. Several 
variations on these two concepts were investigated. 
The results of this assessment are as follows: (1) ba- 
secase turbine cycle efficiency was 41.48%, (2) a ret- 
rofit using advanced initial steam conditions (without 
reheat) resulted in turbine cycle efficiencies in the 
range of 44.11--44.27% and (3) a redesign using ad- 
vanced initial steam conditions resulted in turbine 
cycle efficiencies in the range of 45.18--47.04%. 5 
refs., 5 figs., 3 tabs. 
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For candidate materials of the ultra super critical (USC) 
turbine rotor in a coal fired power plant, the modified 
12Cr steel and A286 steel are subjects of the study 
under the first step steam condition (316 atg, 593 cen- 
tigrade) and under the second step steam condition 
(350 atg, 650 centigrade), respectively. The strength 
evaluation tests of the modified 12Cr steel untreated 
material and aging (630 centigrade, 4860 hours) mate- 
rial | were conducted previously, and obtained a pros- 
pect that the material can be applied to the first step 
turbine rotor. In this report, the strength evaluation 
tests and microstructure observation of the long period 
aging (630 centigrade, 8190 hours) material Il, and the 
strength tests of the A286 steel have been conducted. 
As a result, it was found that the modified 12Cr steel is 
a stable material in the microstructure and has enough 
strength characteristics to apply the first step rotor, 
and the A286 steel also can be applied to the second 
step rotor. 9 refs., 27 figs., 8 tabs. 
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As a part of the development of low-NOx gas turbine 
combustors in coal gasification combined cycle power 
| te prong systems (IGCC), the effects of methane in 
uel on combustion characteristics, mainly NOx emis- 
sion, were examined. In the case of a two-stage low- 
NOx combustor, the primary air ratio to obtain the 
lowest NOx emission from N components in fuel was 
most sensitive to methane concentration in fuel, and 
the ratio decreased with a decrease in methane con- 
centration. On the fuel with no methane, NOx emission 
increased with an increase in CO/H(sub 2) ratio in the 
fuel, and with a decrease in fuel calorific value. While 
on the fuel with a few percent methane, there was no 
effect of CO/H(sub 2) on NOx emission, however, 
NOx emission decreased with a decrease in calorific 
value. As the results of these basic combustion tests, 
some important design guidelines were obtained of the 
low-NOx combustors. 10 refs., 25 figs., 4 tabs. 
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This survey was conducted to promote and spread the 
small gas fired cogeneration system. The present situ- 
ation and problems in US were analyzed and the prac- 
tical conditions in Japan were surveied to grasp practi- 
cal results, economy and occurred troubles. Hearings 
to facility constructors, owners and energy suppliers 
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were carried out. The business boundary between gas 
and electric power tends to disapear and diverse 
energy supplying business tends to appear. The co- 
generation is the optimal system for Japan to assure 
energy supply and to disperse the risk. It is 

to alleviate the regulation, to make favorable taxational 
and financial treatment and to develop the suitable 
equipment in order to spread this system. Many local 
communes are the best target because they have ap- 
plicable facilities such as hospitals, lunch feeding cen- 
ters, and senior citizen’s homes. In addition, it is urgent 
problem to train engineers of system design, construc- 
tion and maintenance and especially, it is essential to 
technically respond to the final users at trouble occur- 
rence. 10 refs., 20 figs., 18 tabs. 
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In order to increase the efficiency of gas turbine com- 
bined power generating plant, it is necessary to make 
the turbine inlet temperature very high but since the 
efficiency increase by air cooling is limited, water cool- 
ing system of higher cooling capacity, especially 
double tube type thermosiphon oo was paid atten- 
tion to study the characteristics. It was found from this 
study that this system has sufficient cooling capacity, 
judging from the steady state thermal transfer charac- 
teristics and is excellent for the technical problems in- 
herent in water cooling system. The second step re- 
search was carried out for unsteady state conditions of 
temperature fluctuation to simulate the practical envi- 
ronments and it was clarified that this system has su- 
perior performance at unsteady state conditions such 
as starting and stopping. Further, friction loss of rotat- 
ing concentric tube and loss of head in the region of 
180 degree turn over at rotating were clarified. 6 refs., 
18 figs., 1 tab. 
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developments of diversification of electric utili- 
ties. Case studies on well-diversified corpora- 
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Electric utilities positively wrestle now with business di- 
versification such as telecomunication, thermal supply- 
ing, urban planning to intensify the administrative foun- 
dation under relaxation for regulations. These busi- 
nesses are og small scale ones but are supposed to 
enlarge to the scale equivalent to the main business 
for a long period. Since the electric industry is a public 
utility enterprise and has fewer experiences to develop 
concrete diversifying strategy, this research was pro- 
ceeded to determine the directions of diversification by 
analyzing management data or making hearing for 
well-diversified corporations such as fiber industry, pri- 
vate railway industry, and leasing industry. It was found 
from this study that diversification would have the pos- 
sibility of plus for multiple managerial indeces such as 
profitability, growability and stability and that the diver- 
sification would be developed by using effectively the 
managerial resources. Then, the conditions on which 
electric utilities must consider when they enter into 
new businesses were arranged on the basis of this 
survey. 46 refs., 14 figs., 9 tabs. 
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Availability of catalytic combustion, which is expected 
in NO(sub x) reduction, for a gas turbine combustor in 
a LNG combined-cycle power plant, was investigated. 
This paper describes the catalyst activity and heat-re- 
sisting property, the combustion characteristics of 
methane and natural , the study result of conceptu- 
al design of the catalytic combustor, and the atmos- 
pheric combustion test result of methane using an ex- 
perimental model catalytic combustor with 100MW 
class capacity. Polladium-alminium catalyst, palladium 
catalyst and platinum catalyst showed high activities. 
These catalysts are suitable for LNG catalytic combus- 
tion. In methane and natural gas combustion, NO(sub 
x) emission was extremely low and the combustion ef- 
ficiency was approximately 100%. The manufactured 
full acale catalytic combustor, using palladium-alumini- 
um catalyst developed by Central Research Inst. of 
Electric Power Industry, showed approximately excel- 
lent performance in methane combustion under at- 
mospheric pressure. 68 refs., 72 figs., 13 tabs. 
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Jiritsu bunsan seigyoyo network no unyo keitai to 
shuyo seigyo joho no taikeika. (Network configu- 
ration and systemization of information for auton- 
omous decentralized control). 

_ 89, 39p CRIE-T-89003 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


In order to flexibly and reliably make the autonomous 
decentralized control of electric power system, com- 
plex and enlarged in scale, were studied dynamic net- 
work configuration and basic information systemiza- 
tion for the control. In the autonomous decentralized 
control configuration, it is necessary for the network to 
be composed to be able to adaptively alter the control 
area and acquire the information of adjacent subsys- 
tems, for which necessity it is nec for an auxilia- 
ry transmission link to be held to enable interconnec- 
tion to be made among the by-pass of loop transmis- 
sion link and subsystems. Information, necessary for 
the autonomous decentralized control, was classified 
on a control logic by control logic basis and basically 
systemized as information to be transmitted in the 
wide area broadcast information network and local 
power station area information network. While the rela- 
tion of information acquisition cycle with the informa- 
tion quantity per station and number of stations was 
estimated to show a possibility of transmitting control 
information through an exclusive transmission link, 
—" in transmission velocity. 8 refs., 15 figs., 9 
S. 
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urement). 

May 89, 60p CRIE-T-88078 

In Japanese. 
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Non-destruction test for steam turbine rotor steel was 
studied in reference to the evaluation study for remain- 
der in life of the aged thermal power generation equip- 
ment. According to the existing research, Fourier 
transform spectrum analysis can be done, and ultra- 
sonic parameter can be accurately evaluated. And at- 
tenuation constant is considered to be effective to 
detect creep-fatigue damage. The accurate measure- 
ment for ultra-sonic parameter can be realized by this 
method which was adopted in the study, as the posi- 
tion of probe is precisely controlled by personal com- 
puter. Damage distribution and crack initiation can be 
detected by this method more accurately than the con- 
ventional hardness method. Though the detection of 
local damage is important problem, application of en- 
velope method and spectral method were considered 
to be effective among attenuation constant evaluation 
method. About the creep-fatigue damage detection 
method of rotor steel by ultra-sonic wave, effective- 
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ness of this method could be verified by specimen ex- 
periment by mean of adjustment and establishment of 
basic technology. 21 refs., 65 figs., 10 tabs. 
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Karyoku hatsuden shisetsu ni okeru dobokuko ko- 
zobutsu no fushoku jittai chosa. (investigation on 
corrosion of steel structures for civil engineering 
at thermal power station). 

Oct 89, 65p CRIE-U-89029 

In Japanese. 
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For establishing diagnosis technology of steel struc- 
tures at thermal power station, collection and classifi- 
cation of corrosion data concerning steel pipe for pier, 
sheet pile for shore protection, tierod, were achieved 
with consideration on causes of corrosion and its rate. 
Thus, present situation of corrosion protection tech- 
nology was summarized. For the study of corrosion, 
destructive and non-destructive tests were conducted, 
by using them, corrosion rate in ocean brine and in soil 
were investigated. As for evaluation methods of corro- 
sion, acceralated test, exposure test, poralized resist- 
ance test, were conducted, together with appreciation 
of healthiness. Regarding protective technologies, 
electric protection, painted film, anti-corrosive materi- 
als, were summarized. 37 refs., 19 figs., 18 tabs. 
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Denjiha tansaho no dosuiro tunnel fukuko ma- 
kiatsu rimen kudo kensa heno tekiyosei. (Applica- 
tion of the radar method to the detection of lining 
condition of the headrace tunnel). 

Oct 89, 52p CRIE-U-89026 
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The thickness of mony mor is estimated and cav- 
ities behind it are detected by means of a radar 
method at three head-race tunnels for the purpose of 
putting the method to field test. Details of the method 
and the measuring equipment for it are — in the 
author (prime) s previous paper (1986). Through the 
tunnel runs a motor-cart loaded with the radar which 
emitts electromagnetic waves of a frequency 500MHz 
from an antenna placed close to the surface of lining 
concrete and receives the waves reflected back from 
the concrete or cavities behind it. Data aquisition can 
be preformed at the rate of 500-700m per hour through 
tunnels having diameters of 2-4m. Recorded data are 
put to the wave analysis to get desired informations. 
The results obtained by this method are in fairly good 
agreement with those by boring. It is noted that the 
lining concrete which this method can provide good 
definition of is about 7-50cm in thickness and further 
improvement in technique is required for making esti- 
mate of the size of a cavity behind lining concrete. 5 
refs., 14 figs., 9 tabs. 
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Minemouth power generation is the principal use for 
lignite. The report describes the application of lignite to 
pulverized fuel firing, cyclone firing and fluidized bed 
combustion. Gasification of lignite is also discussed. 
Power plant design considerations such as storage, 
handling, milling, boiler design, ash deposition and 
emissions are considered. A chapter is devoted to fuel 
quality considerations. Experience of the combustion 
of lignite for power generation in Australia, the Federal 
Republic of Germany, the Germany Democratic Re- 
public, Greece, Thailand, and the USA is described. 
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Fuji Electric Co. Ltd., Tokyo (Japan). 

Fuji Electric Journal, Vol. 63, No. 3. 

c1990, 52p 

Text in Japanese with English abstracts. See also 
PB90-236381. 


Contents: 

Architecture of digital controllers for power 
stations; 

Digital control systems for hydraulic power 
stations; 

Development of an advanced power system 
analyzer; 

Automatic network configuration system for an 
advanced power system analyzer; 

Present status and prospects for digital control 
technology; 

Digital control systems for thermal power stations; 

Multivariable adaptive digital generation control 
system; 

System component models for an advanced 
power system analyzer. 
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Toshiba Review, Vol. 45, No. 7, 1990. Special 
Issues: Fast Breeder Reactor, MONJU: Advanced 
Technology for Thermal Power Plant. 

M. Murayama, Y. Yamagishi, T. Ohya, K. Imaizumi, 
and H. Hara. c1990, 80p 

Text in Japanese with English abstracts. See also 
PB90-267808. 


The document consists of special reports concerning 
the Fast Breeder Reactor, MONJU, and Advanced 
Technology for Thermal Power Plants; Also included 
are the following feature articles: Research and Devel- 
opment Information System for Daio Paper Corp.; 
Static Var Compensator for Power System Stabiliza- 
tion in South Australia; Development of Voltage Secu- 
rity Monitoring System; High-Performance Standard- 
AS ee ic Elevator; Home Control System, 
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Contents: 

Present Status and Technical Trends of 
Uninterruptible Power Systems; 

Large-Scale Uninterruptible Power Systems; 

Uninterruptible Power Systems with IGBTs; 

Medium _— Power Systems with 

Ss; 

Recent Mini-Uninterruptible Power Systems; 

Uninterruptible Power System Monitors; 

Building Facilities for a Large-Scale Computer 
System; 

New 400-Hz Airport Power Supply System. 
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CONTENTS: 

Renovation of Hydraulic Research Laboratory; 

Scale Effect on Cavitation Characteristics of Low 
Head Large Bulb Turbine; 

Modernization of Large Kaplan Runner (Updating 
of U.S. Wells Hydroelectric Project); 

Observation of Jet Interference in 6-Nozzle Pelton 
Turbine; 

Results of Field Test of Large Generator and 
Static Converter Starting System (For Palmiet 
Pumped Storage Power Station); 

Control-Function-integrated Type Digital 
Controllers for Hydraulic Power Stations; 

Technical Trends of Factory Automation System 
and Fuji Electric’s Activities; 

Latest Machine Vision System; 

Data Carrier Application to Factory Automation. 
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Typical Net Monthly (Electric) Bills, 1989 (EIA-213). 
Data file. 

1 Jan 89, mag tape DOE/DF/MT-90/051 

System: IBM 370/3084; MVS2 — system. See 
also PB89-140131, PB88-217674 and PB88-217666. 
Available in 9-track EBCDIC character set, 1600 bpi. 
Also available 6250 bpi for T02. 


The EIA-213 is submitted to the Department of Energy, 
Energy Information Administration, each year by elec- 
tric utilities in the United States and Puerto Rico serv- 
ing residential communities with a population of 2,500 
or larger; serving commercial or industrial communities 
with a population of 50,000 or larger. The data con- 
tained on these forms consist of net monthly bills for 
residential, commercial, and industrial services. 
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Steam-Electric Plant Operation and Design Report, 
1985-1988 (Form EIA-767). 

Data file. 

1988, mag tape DOE/DF/MT-90/053 

IBM 370/3084; OS/MVS/XA operating system. Su- 
persedes PB89-209431. See also PB88-172317. 
Available in 9-track EBCDIC character set, 1600 bpi. 
For 6250 bpi, the price is T04. 


Data include plant information and individual equip- 
ment design parameters and annual operational data 
for boilers, generators, cooling systems, flue gas par- 
ticulate collectors, flue gas desulfurization units, flues, 
and stacks. The first file contains the 1985 data from 
704 electric generating plants whose fossil or nuclear 
steam generating nameplate rating is 100 megawatts 
or larger. These plants represent 209 utilities. The re- 
maining three files contain the 1986-1988 data, re- 
spectively. An additional 200 plants between 10 MW 
and 100 MW capacity are included in these files start- 
ing in 1986. These plants complete only pages 1, 6, 
and if applicable, 13 and 14. These 200 plants repre- 
sent approximately 100 utilities. 
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The U.S. Navy is investigating transformer alternatives 
to replace PCB transformers. Currently, NCEL is 
making a technical evaluation of various non PCB 
transformer replacement alternatives and determining 
the Life Cycle Costs (LCC) of these transformers. 
These include mineral oil, silicon oil, RTemp, amor- 
phous core, vapor-cooled, ventilated dry, sealed dry, 
and cast coil at kVA ratings of 25, 75, 150, 300, 350, 
500, 750, 1000, and 1500. Life cycle savings of amor- 
phous core transformers over conventional silicon 
steel are also analyzed and show substantial savings. 
A 1500 kVA amorphous core transformer that is 
loaded at 90 percent and with a 15 percent price differ- 
ential over a similar silicon steel transformer can 
produce life cycle savings of nearly $75,000 with a 
payback of 2 to 3 years. For the purpose of transform- 
er cost comparison, life cycle costs are composed of 
the purchase price, load and no-load costs. Life cycle 
costs are computed for the entire life cycle of 30 years. 
Energy costs of 0.06/k Wh is used throughout this 
report with a compound growth rate of 5 percent over 
the assumed life cycle of 30 years for each transform- 
er. Keywords: Transformer, Amorphous, Electrical 
power, Energy conservation, Electric utilities, Distribu- 
tion. (jhd) 
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Effects of pulsed-power loads upon an electric 

power grid. 

H. A. Smolleck, S. J. Ranade, N. R. Prasad, and R. 

O. Velasco. 1990, 11p LA-UR-90-2175, CONF- 
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IEEE/PES 1990 summer meeting, Minneapolis, MN 
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Certain proposed particle-accelerator and laser experi- 
ments, and other devices related to fusion research, 
require multi-megawatt, repetitive power pulses, often 
at low (subsynchronous) frequency. While some 
power-delivery technologies call for a certain degree 
of buffering of the utility demand using capacitive, in- 
ductive, or inertial energy storage, considerations have 
also been made for serving such loads directly from 
the line. In either case, such pulsed loads represent 
non-traditional applications from the utility's perspec- 
tive which, in certain cases, can have significant 
design and operational implications. This paper out- 
lines an approach to the analysis of the effects of such 
loads upon the electric power grid using existing analy- 
sis techniques. The impacts studied include busvol- 
tage flicker, transient and dynamic stability, and tor- 
sional excitation. The impact of a particular pulsed 
load is examined and illustrated for the power network 
os the Los Alamos National Laboratory. 19 refs., 
igs. 
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Channel cooling-techniques for repetitively pulsed 
magnetic switches. 

K. W. Reed, G. J. Weber, R. W. Wavrik, H. C. Harjes, 
and M. T. Buttram. 1990, 40p SAND-90-0201C, 
CONF-90061 76-8 

Contract AC04-76DP00789 

Power modulator symposium (19th), San Diego, CA 
(USA), Jun 1990. Sponsored by Department of Energy, 
Washington, DC. 


Design data on cooling channel fabrication tech- 
niques, size, and geometries tailored to magnetic 
switches, is presented. Free and forced convection 
channel! structures suitable for magnetic switches are 
proposed and experimentally characterized. Magnetic 
core temperature data from earlier experiments, using 
an electrically heated core, are formulated into design 
graphs relating maximum allowable build between 
cooling channels to maximum core temperature and 
thermal generation rate. The resultant design curves 
are applicable to both magnetic cores and electrical 
windings. Practical limits on inter-channel build and 
thermal generation for free convection are estab- 
lished. Effects of forced convection on the cooling ca- 
pacity of a channel are discussed. Design curves are 
applied to a full-scale — switch design. Meas- 
ured temperatures in two fuil-scale switches are com- 
pared to model predictions. Thermal measurements 
from full scale prototypes of the first two RHEPP mag- 
netic switches, operating at 600 KW and 120 pulses/ 
second are compared to predictions from both a 
simple, one-dimensional model and a more sophisti- 
cated simulation. These measurements are limited to 
transients, since the switches were built primarily to in- 
vestigate basic switching issues at full power in repet- 
itively pulsed operation and were therefore not 
equipped initially with adequate cooling for continuous 
operation. The thermal effects due to the non-uniform 
current distribution in the flat winding of an actual 
pulsed switch are observed and discussed. Issues that 
need to be addressed are posed. 7 refs., 18 figs., 1 tab. 
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Geomagnetic storms associated with sunspot and 
solar flare activity can disturb communications and dis- 
rupt electric power. A severe geomagnetic storm could 


cause a major blackout with an economic impact of 
several billion dollars. The vulnerability of electric 
power systems in the northeast United States will likely 
increase during the 1990’s due to the trend of wheel- 
ing large amounts of power over long distances to 
meet the electricity demands of this region. A compre- 
hensive research program and a warning satellite to 
monitor the solar wind are needed to enhance the reli- 
ability of electric power systems under the influence of 
geomagnetic storms. 7 refs., 1 fig., 1 tab. 
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In order to elucidate quantitatively the phenomena of 
which electric field at ground level and ion flow 
charged voltage in downwind are increased markedly 
by a wind, which cross at right angles the DC test 
power transmission line; the effects of wind on corona 
current, ion current density under the line, and electric 
field were examined using Shiobara HVDC test line. 
The increase of negative unipolar corona current by 
wind speed is made larger with low relative humidity, 
the increase of positive unipolar conductor is smaller 
than that of negative unipolar conductor. On bipolar 
arrangement, the increase of electric field and ion cur- 
rent density at downwind under negative conductor is 
larger than that under positive conductor. This differ- 
ence is increased with low potential gradient of con- 
ductor surface. The increase of electric field and ion 
current density by wind speed under horizontal bipolar 
single circuit is larger than that under inverse double 
circuit. The increase of electric field by wind speed cor- 
relate well with the increase of ion current density. 
Therefore, for a practical power transmission line, it is 
sufficient to consider the effect of wind under negative 
unipolar conductor and that at downwind under nega- 
tive conductor. 15 refs., 40 figs., 2 tabs. 
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gijutsu no kaihatsu. (Technical development of 
cost-efficient installation of power distribution 
cables under pavements). 

K. Kokusho, T. Kataoka, Y. Tanaka, Y. Yoshida, and 
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Various latest technical developments were surveyed 
for the cost-effective installation of power distribution 
cables under pavements, and their applicabilities were 
demonstrated with the evaluation of their cost-reduc- 
tion effects. Cables in conventional vinyl protection 
tubes could be buried only 30cm under pavements, 
and in such case, the cost was reduced to 51% of 
those of conventional methods. As the results of soil 
tests, excavated soil over 80% was reusable through 
coarse screening. Underground radar technique to ex- 
plore buried pipes from the surface was detectable 
several pipes buried 1.5-2.0m underground, although 
some problems in precision were found. The improve- 
ment of reinforced concrete man-hole structures to 
minimize the volume of excavated soil indicated the 
cost reduction of nearly 20%. The application of these 
techniques to the installation of cables was expected 
to ultimately halve the total civil engineering cost. 21 
refs., 130 figs., 46 tabs. 
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The study on high current arc phenomena caused by 
short circuit or grounding faults on transmission and 
distribution lines is wholly reported, which study have 
been carried out using a short circuit test facility to 
obtain more accurate data and to establish counter- 
measures for such phenomena. The report includes 
the following chapters: Fundamental properties of high 
current arcs, Countermeasures of transmission equip- 
ment against high current arcs, Interrupting perform- 
ance of circuit breakers and reclosing times, and 
Countermeasures of distribution equipment against 
high current arcs. It also includes an appedix: Present 
industrial applications of arc plasma. The following 
items are also given as the future subjects: the devel- 
opment of arc-proof design methods, breakers and 
current limiters against multiple strokes, and an expert 
system capable of estimating fault causes from arc 
damages, and the improvement of arc resistances of 
equipment with advanced materials or techniques, and 
the effective uses of arc ¢ for heat demands or 
photo industry field. 182 refs., 200 figs., 21 tabs. 
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Teijo ion ryujo hassei sochi no kaihatsu. (Develop- 
ment of a facility to produce steady state ion flow 
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As one of the most advanced technologies, ion-assist- 
ed technology, presently taken notice of, is a basic 
technology having a very wide application region. In 
the present report, in order to investigate the in-air ion 
density measurement in accuracy, was developed a 
facility to produce steady ion flow field with use of 
corona discharge. With elucidating that facility in vari- 
ous characteristics, in-air ion density counter was stud- 
ied in cariburation method. As a result, that facility 
gave, in impressed voltage characteristics, a timewise 
constant ion density corresponding to wind velocity in 
wind tunnel, when the voltage is sufficiently higher 
than that of corona-starting electric field. Therefore, 
that facility was known to be suitable for the investiga- 
tion of ion counter in accuracy. While a cariburation by 
use of that facility was made for four suction type ion 
meters, of which three were known to be wrong in 
specified flow rate. That facility was also known to 
have an expected wide application region, covering, 
among others, the simulation of electric environment 
under the DC transmission line and adoption to air en- 
ae purification technology. 5 refs., 32 figs., 11 
tabs. 
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For the insulation design of substation, it is an impor- 
tant problem to assume the lightning overvoltage. 
evaluation of the lightning overvoitage has been made 
by the deterministic procedure. Development of a new 
assumption program of the lightning outage rate was 
conducted by studying a statistical evaluation proce- 
dure. The probability of lightning overvoitage was calu- 
culated by EMTP integral calculus and Monte Carlo 
method, then the lightning outage rate was calculated 
by comparison of the probability of lightning overvoit- 
age and the design value of lightning impulse with- 
stand voltage. Both calculation results well agreed, it 
was found that the new program can be made practi- 
cable for assumption of the lightning outage rate. Fur- 
thermore, the probability of lightning overvoltage in 
500kV and 77kV model substations was calculated 
with this program. Overvoltage of bus lightning of the 
shielding failure was also examined, useful results for 
designing a electrical insulation coordinate in a low 
pang > system substation were shown. 9 refs., 24 
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In order to prevent the electric power system from the 
large scale interruption, autonomous urgency control 
methods are effective, as one of which methods devel- 
opment was made by the application of step-out pre- 
diction theory, through the on-line estimation of exter- 
nal system, previously reported. That theory for the 
step-out prevention control is a logic to estimate the 
external system, from the part of each generator, 
through the on-line data from the proper terminal of 
each generator at two time points during the disturb- 
ance, predict the step-out by using that estimate and 
simultaneously estimate the generation shedding 
amount, necessary in case that the step-out is predict- 
ed. The step-out prediction theory, applied to the multi- 
machine power system model, resulted in step-out es- 
timation, possible from the early time on, similarly to 
the simple power system, and simulation demonstra- 
tion for that estimation to be practically sufficient. 
While the estimation of generation shedding amount, 
for the prevention from step-out, was made clear, 
through the demonstration of simple model, to be able 
to be considerably accurately made by the developed 
theory. 1 ref., 28 figs., 24 tabs. 
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SVC. Fundamental studies of SVC applied longitu- 
dinal power system model). 
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In Japanese. 
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The electric power demand being nowadays increas- 
ing, the adoption of large capacity and remote control 
to the electric source enlarges the power system in 
scale, which enlargement has bad damping oscillation 
phenomenon easily occur in the system and negative 
long-period oscillation easily do particularly in the long 
distance longitudinal system. It also causes the elec- 
tric power to be restrained in wide area circulation, 
against which restriction measures must be urgently 
taken. Methods to stabilize the unstable long-period 
oscillation comprise, among others, heightening in 
AVR velocity with the PSS installation, SVC installation 
and DC division. As the AVR is high also in cost, the 
SVC of which the effect was taken notice of was basi- 
cally studied in stabilization effect. As a result, the sta- 
bilization effect was known to be limited if only with 
parametric adjustment of main block. Therefore from 
now on, study is expected of, among others, stabiliza- 
tion measures by the introduction of auxiliary blocks 
with the optimized design of their constants and input 
= selection problem of their signals. 4 refs., 27 figs., 
S. 
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(Controllability of arc jet from arc horns with slits). 
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New horns in jumper of steel tower for ultra-super high 
tension transmission line were developed to experi- 
ment the retaining performance of the arc jet. A type 
horn has the hemispherical tip with slits and B type 
horn has additionally the electrode in the central part. 
If the division number of slits are 4 or 6 in the A type 
horn, the occurrence distribution of the 
angle(theta)between two axes of the arc jet and of the 
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electrode can be limited between 16 and 12 degree 
respectively at conditions of the electrode of 200mm 
diameter and 5kA arc current. Especially, the arc jet 
controllability is superior at heavy current area of 5kA 
or more. The thickness of diameter cannot result any 
difference. The slit division number in the B type 
cannot result any difference. That is, theta can be limit- 
ed to less than 20 degree at the rate of 90% or more at 
5kA or less but theta widens to 40 degree at 10kA or 
more. This means that B type is excellent in smaller 
current area where theta can be limited to the tip area 
around the central electrode. It may appear better that 
the horn has the flat tip shape, 4 to 6 slits, thick central 
electrode and large gap between the external elec- 
trode. 3 refs., 23 figs., 1 tab. 
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In order to develop a 6kV electric power distribution 
use fault current limiter, a multi-stage divided type 
commutating element, using stainless steel resistor, 
was developed. The excessive lengthening in resistor, 
accordingly the dimensional enlarging in unit and delay 
in resistance insertion into the circuit can not give limit- 
ing operation. Then by dividing resistor into plural 
parts, a multi-stage divided type commutating element, 
to have arc run on each of those parts, was developed 
with achievement of heightening in resistance inser- 
tion velocity and compacting in unit dimension. As am- 
bient gas along the are running way, SF(sub 6) gas, 
high in isolating properties, was mixed with N(sub 2) 
gas, small in density and low in cost. Even by omitting 
the arc running velocity-heightening use self-excitation 
coil, the arc running with the specified velocity, the first 
peak value could be limited to 1/2 to 1/3 even of the 
highest fault current (1.25kA in effective value). By the 
foregoing, the stainless steel resistor-using multi-stage 
divided type commutating element, as operated in am- 
bient SF(sub 6)-N(sub 2) mixture gas, could be expect- 
ed to be used as a commutating element of fault cur- 
rent limiter. 6 refs., 20 figs., 2 tabs. 
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A small model of stacked core transformer using lami- 
nated amorphous material was manufactured to make 
the thermal accelerated aging test. The time for core 
loss at 100 centigrade to increase by 10% is more 
than 200 years and the lamination give no effects on 
the aging process of core loss. Through the continu- 
ous heat run test of trially manufactured 100kVA 
stacked-core amorphous transformer, thermal degra- 
dation of the transformer characteristics has not been 
recognized for two years test which is equivalent to 4 
to 5 years operation at rated load. When 5 short circuit 
tests of 15 times of rated continuous current were car- 
ried out, no-load loss increased to 1.5 times of the ini- 
tial value, and exciting current showed the similar tend- 
ency. Since large changes for impedance voltage and 
load lose were not found, no abnormal condition ap- 
peared in winding. Causes of increased no-load loss 
were thought to be core’s displacement, increase of 
compressive stress or separation of laminated materi- 
als owing to the electromagnetic force generated by 
the short circuit current. These were caused by the 
laminated structure which was weak for stress or 
strain, so that intensive tightening or reatining of core 
could not be carried out. 7 refs., 16 figs., 7 tabs. 
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Haidensen hanso ni yoru spectrum kakusan tsu- 
shin hoshiki no kiso ken®>. Giji zatsuon fugo no 
hassei hoho to sokan tokusei no kaiseki. (Funda- 
mental study of spread spectrum communications 
system on power distribution lines carrier. Pseu- 
donoise sequences generators and analysis of 
correlation). 

Jun 89, 101p CRIE-T-88104 

In Japanese. 
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Power distribution line carrier communication system 
was studied to be used for the load concentration, 
switch and other controls in the power distribution 
system. For its heightening in speed and reliability, 
spread spectrum communication system (SS system), 
utilizing a wide band, 10k to 450kHz in carrier frequen- 
cy, is appropriately adopted. That system diffuses/ 
modulates information signal to wide band spectrum 
signal by pseudonoise (PN) sequence code and thus 
transmit it, while the receiver demodulates signal, dif- 
fused by the correlative wave detection. Both M-se- 
quence (maximum period length sequence) and G-se- 
quence (Gold code sequence), regarded to be basic of 
NP sequence code generation method, being taken up 
as objects, those code sequences were quantitatively 
studied in number of kinds of combination and correla- 
tion. In case that the multiplex channel is necessary 
like in case of automating the power distribution, the G- 
sequence was confirmed to be superior. The above 
sequences are useful as basic data to design the PN 
sequences are useful as basic data to design the PN 
sequence code generator. 8 refs., 12 figs., 5 tabs. 
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hakai kyodo ni ataeru eikyo. (influence of the inter- 
face roughness between the insulation layer and 
the semiconducting layer on the breakdown 
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The resaerch aiming the compacted ultra-high voltage 
CV cable is promoted to respone to the requirement to 
construct the underground transmission and distribu- 
tion system. One of some countermeqsures is to 
reduce the insulation thickness to a half and the inter- 
face diffision process by which an additive added to 
the semicinducting layer was diffused into the insula- 
tor, was developed to achieve the aim. This method 
was effective for 1 mm thick insulator but clear effect 
could not be obtained for 3.5 mm thick insulator, so 
that 7 kinds of specimen cable were studied by chang- 
ing additives. Impulse breakdown strength was meas- 
ured and breakdown starting point was judged whether 
the breakdown started from inner semiconducting 
interface or outer semiconducting interface. It was 
confirmed that in many cases, breakdown started from 
outer semiconducting interface where applied voltage 
was lower. In addition, TEM test clarified that the 
roughness of outer semoconducting interface which 
was caused by the high temperature history during the 
manufacturing process affected large and had the high 
— to the breakdown strength. 10 refs., 24 fig., 
1 tab. 
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Electric current required to prevent wet snow accretion 
on transmission lines was examined, based on experi- 
mental results of artificial snow accretion in a wind 
tunnel facility, and observational results on existing 
transmission lines. The water content of accreted 
snow increased with its partial melting by current or 
atmosphere until most snow dropped at 20-30% in 
water content. Accreted snow on conductors sponta- 
neously dropped without any snow damages, as power 





current exceeded 30-50% of the allowable current in 
the winter season under such conditions as 5-10m/s in 
wind speed, 1 (degree) C in air temperature and 2.5- 
5.0cm/h in snowfall intensity. However, 70% of the al- 
iowable current was required under a severe condition 
of 10cm/h in snowfall intensity. Since larger current 
was also required as snow cylinders were formed 
around conductors before dropping, it was necessary 
to flow preventive current before snow accretion, and 
a corporative operation with a snow accretion fore- 
— system was hence desirable. 8 refs., 9 figs., 3 
tabs. 
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This paper reports on arresters made on an experi- 
mental basis for use on 22kV clasas and 6.6kV class 
distribution lines by making use of polymer insulating 
materials for their housings in order to reduce their size 
and weight. As the principal part of the arrester a 
number of zinc oxide elements in a pile are kept inside 
a cylindrical case made of FRP (fibre reinforced plas- 
tics) . This FRP case is tightly covered from the outside 
with a polymer tube, namely a housing, made of modi- 
fied silicone rubber or modified ethylene vinyl acetate. 
This arrester is about one third in weight and reduces 
the cost by 20% as compared with a porcelain housing 
arrester so far in use. Test samples of the arrester 
were put to laboratory tests as foilows; pressure relief 
test by applying large short-circuit current, withstand 
voltage test in mist with an amount of salt coated on 
them, and airtightness test under various conditions. It 
is shown that they stand these tests fairly well, in par- 
ticular do not burst without providing any special relief 
unit though the applied short-circuit current cause the 
seus part of them to break down. 16 refs., 21 figs., 
12 tabs. 
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This paper reports on an expert system for predicting 
the occurrence of flashover to insulators contaminated 
with sea salt. The relationship between minimum fla- 
shover voltage for an insulator and the density of salt 
on the surface of the insulator is graphycally estab- 
lished based on the data derived at two locations in 
Japan. Data on past flashover are analyzed in connec- 
tion with meteorogical factors and the ratios of aver- 
age flashover voltages to minimum ones are calculat- 
ed in order to make it possible to give the estimate of 
flashover voltage in any weather condition. Provided 
with these data base, the present system is construct- 
ed to predict the occurrence of flashover in response 
to the input data consisting of the density of salt on 
insulators, weather conditions and others. Based on 
sixty one data of good quality, it is shown that fla- 
shover voltages estimated by use of this system are on 
average about 7% in error as compared with actual 
values. 5 refs., 12 figs., 8 tabs. 
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It is necessary to reduce sizes of equipments and 
handholes housing these equipments to reduce the 
underground distribution cost. As a part of the meas- 
ures, table compact high voltage joints which 
are to connect each other or between joints and 
equipments, were developed. The compact joint for 
6.6kV developed this time, is composed of juction 
(three branches) and inserting elbow. Compact size 
elbow was modified for louver fins from single to twin 
type to prevent the reduction of contact area and 
spring strength was improved. Minimum insulation 
thickness was reduced from 8mm to 5mm, enabling 
the reduction of the conductor destance to 2/3 and 
overall shape to 3/4. Initial insulating and conducting 
performances in the connected condition were execel- 
lent. After the installation test, it was proved that the 
volume inside the handhole could be reduced to 2m 
(sup 3) which corresponed to 1/4 to 1/5 of the con- 
ventional , enabling the installation of under- 
round distribution for shallow footway like 3.5m width 
or which the installation was previously impossible. 4 
refs., 13 figs., 8 tabs. 
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Cooling season tests were conducted in three unoccu- 
pied ranch-style houses in Karns, Tennessee, to deter- 
mine the effects on attic radiant barrier performance 
incurred by changes in attic ventilation area ratio, attic 
ventilation type, and the buildup of dust on horizontal 
radiant barriers. All three houses had R-19 fiberglass 
batt insulation in their attics. Horizontal radiant barriers 
were artificially dusted and the dusted barriers showed 
measurable performance degradations, although the 
dusted barriers were still superior to no radiant bar- 
riers. Dust loadings of 0.34 and 0.74 mg/cm(sup 2) re- 
duced a clean radiant barrier surface emissivity of 
0.055 to 0.125 and 0.185, respectively. Total house 
cooling load increases amounted to 2.3 and 8.4% 
compared to house loads with clean horizontal bar- 
riers, respectively. When compared to R-19 with no 
horizontal radiant barrier conditions, the dusted hori- 
zontal radiant barriers reduced cooling loads by about 
7%. Testing showed that increasing the attic ventila- 
tion area ratio from the minimum recommended of 1/ 
300 (1 ft(sup 2) of effective ventilation area per 300 
ft(sup 2) of attic area) to 1/150 had little if any effect on 
the house cooling load with either truss or horizontal 
barriers present in the attics. Radiant barriers, howev- 
er, still reduced the house cooling load. 18 refs., 17 
figs., 26 tabs. 
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This paper includes statements by Mr. Eric Hurst and 
Mr. Roger Carlsmith, both of ORNL, to the US Con- 
— nal Subcommittee on Energy Research and 

elopment. Hr. Hurst and Mr. Carlsmith discussed 
opportunities available to the United States to con- 
serve energy between now and the year 2010. Barriers 
to energy conservation are initially presented. Tech- 
nology to overcome these barriers are discussed. 12 
refs., 1 fig., 1 tab. (FSD) 
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The Electric Rate Adjustment Mechanism (ERAM), 
adopted by the California Public Utilities Commission 
for the major investor-owned utilities in the state, rep- 
resents a major departure from traditional rate-of- 
return ratemaking. ERAM removes the anti-conserva- 
tion bypass of ratemaking by ensuring the utility will 
fully collect its authorized revenue requirement irre- 
spective of the level of sales. Over or undercollections 
of revenues accrue to a balancing account and are 
amortized into future rates. This mechanism protects 
the utility from the risk of sales deviating from expecta- 
tions for all reasons. Shielding the utility in this way can 
confound other policy goals which rely on the utility 
facing incentives other than those created by ERAM. 
21 refs., 1 fig., 3 tabs. 
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In late 1988 and early 1989, the Energy Conversion 
and Utilization bmg» (ECUT) Division of the US 
Department of Energy (DOE) developed a program it 
called “Catalysis-by-Design” (CBD). This program is a 
collaborative effort between industry and ECUT to de- 
velop enabling technologies that will help industry to 
tailor-make catalysts for species applications. If suc- 
cessful, the program will serve DOE’s dual missions of 
ensuring the nation’s energy security and assisting US 
industry in Se an and improving its competitive 
posture. Although E has recently completed a 
major reorganization of its Office of Conservation and 
Renewable Energy (where ECUT used to reside) and 
the ECUT Division no longer exists, this study still 
refers to ECUT because the industrial constituency 
that has evolved over time is familiar with ECUT name 
is supportive of the ECUT philosophy. Three work- 
shops were held in the summer of 1989 to develop a 
research agenda for the CBD Program and to address 
the issue of how to structure a collaborative program 
between industry and government. This issue is very 
complex because of the differing needs of the two par- 
ties. That is, the extremely proprietary nature of indus- 
trial catalysis data requires some degree of secrecy, 
yet the traditional government obligation to dissemi- 
nate information developed with federal funding re- 
quires the freedom to publish extensively in the scien- 
tific literature. In this series of workshops, participants 
were invited from industry, academia, government, and 
national laboratories to debate the issues and attempt 
to reach a consensus. As part of its ECUT systems 
analysis role, Pacific Northwest Laboratory organized 
the workshop for DOE. 2 refs., 8 tabs. 
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An analytical model of a self-pumping beiling collector 
solar hot water system is presented. A single mid-day 
cycle is simulated and the numerical results are com- 
pared to experimental data obtained with a full-scale 
system located in Solar House 3 at the Colorado State 
University Solar Energy Applications Laboratory. The 


December 1,1990 95 





ENERGY 
Energy Use, Supply, & Demand 


analytical study is designed to predict the effects of 
operating and design parameters on system perform- 
ance. Operation of the system is characterized during 
one cycle for three modes of operation (1) the run or 
heat delivery mode, (2) the pressurizing mode, and (3) 
the pump mode. System behavior is well characterized 
by the analytical model, although thermal losses are 
underestimated. Performance of the self-pumping 
system is strongly influenced by the duration of the 
pressurizing and pump modes. The average thermal 
loss attributed to self-pumping with the current design 
during one heating season in Fort Collins, Colorado is 
approximately nine percent of the solar energy inci- 
dent on the collector. Refinement of the system 
design, including individual components, is required to 
reduce losses and improve performance. Work is cur- 
rently underway to extend the numerical analysis to a 
daily simulation. 42 refs., 16 figs. 
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In this study, a sinusoidal model of empirical energy 
data for all-electric multifamily (MF) buildings in the Pa- 
cific Northwest was developed. The sinusoidal model 
uses short-term submetered heating energy data to 
model seasonal heating energy use for MF buildings. 
The model gives reasonable estimates of annual heat- 
ing energy use for three older buildings for the pre-ret- 
rofit and post-retrofit cases, and less reasonable an- 
swers for heating energy savings. The estimates of 
heating energy and heating energy savings for the 
three buildings were based on starting values for three 
free parameters of the model developed for one build- 
ing. After the starting parameters are determined, only 
one parameter is modified for other buildings and con- 
ditions, based on the monthly fraction of energy used 
for heating in January. The heating fraction in January 
is determined from submetered heating energy for that 
month. Thus, metering studies would need to monitor 
heating energy use for January and collect monthly 
data from the utility billing meters for a particular build- 
ing, to obtain the data needed for this model to provide 
an annual heating energy estimate. Further research is 
needed to verify the potential benefits of this model. A 
two-parameter index for representation of MF energy 
use is also presented. This index helps keep space 
heating energy in perspective relative to other energy 
use in MF buildings and should aid in comparing the 
—w performance of MF buildings. 12 refs., 2 figs., 1 
tab. 
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The energy consumption of a building is, among other 
things, determined by the indoor climate. Lots of 
energy calculations are executed with (short) refer- 
ence years. The result of these calculations will be the 
average of a long period. To compare the calculated 
energy use with the measured energy use of a certain 
year is not possible because the climate varies every 
year. To compare the calculated energy use of a build- 
ing or the performance of solar energy systems with 
the measured data a correction is necessary. Attention 
is paid to climatological differences between the years 
1971-1980 for the meteorologic station De Bilt, Neth- 
erlands. Also different correction methods are de- 
scribed and it is indicated why and which correction 
method has been chosen. The calculations of heati 

and cooling loads were carried out for rooms with dif- 
ferent weights and different gp of glass in 
the facade. In these rooms there is a fixed infiltration. 
No attention was paid to humidification or dehumidifi- 


96 VOL. 90, No. 23 


cation. For the heating load of a building a simple cor- 
rection based on degree days during the heating 
period gives a quick and rather accurate result (maxi- 
mum inaccuracy 8%). It has been difficult to give a 
good correction method for the cooling load. Using a 
correction based on degree days and hours of sun- 
shine there will be rather big differences (up to 20%), 
specially in years with much hazy warm weather. In 
these years only recalculation with the actual climate 
parameters gives the correct cooling load. The per- 
formance of solar energy systems can be calculated 
with a correction based on the hours of sunshine (max- 
imum inaccuracy 5%). The number of hours is calcu- 
lated by adding the fractions of the relative sunshine 
duration. The climatological values are published in 
the magazine ‘Verwarming en Ventilatie’. The recom- 
mended corrections are presented in the form of math- 
ematical formulas for heating load and cooling load. 
(ERA citation 15:000000) 
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Within the framework of the program ‘Local Heating’ a 
literature search was carried out. The search was 
aimed at the title subject. On the one hand the ap- 
proach is the thermophysiology of human beings and 
the indoor climate perception, on the other hand the 
system and the effect of the system on the indoor cli- 
mate. The thermophysiology of human beings sets de- 
mands to the indoor climate. In what way a system can 
fulfill these demands and which impact it has on the 
energy consumption in a certain space are questions 
for which answers are searched in the literature. Rec- 
ommendations are formulated to complete lacking 
knowledge. 28 figs., 6 tabs., 96 refs., 2 apps. (ERA ci- 
tation 15:000000 
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Compilation of energy data (1975-1986) for Guade- 
loupe, Martinique, Guyane and Reunion. 

1987, 73p AFME-FR-7 

In French. 

U.S. Sales Only. 


Economical data and energy consumption data are 
presented in tabular form and graphics for four french 
overseas territories: energy sources, energy demand 
and supply, energy consumption in the industrial, serv- 
ices, domestic and transportation sectors; the various 
types of energy are: fiel oil, car gasoline, aircraft gaso- 
line, electricity, geothermal, solar, hydroelectric energy 
and biomass (bagasse...). (ERA citation 15:030506) 


060,402 

DE90784623/GAR PC A07/MF A01 
Agence Francaise pour la Maitrise de I’Energie, Paris. 
Socioeconomics of energy - 1982-1985 operation 


reports. 

Progress rept. 

1987, 145p AFME-82.066.5, AFME-85.91.1002.5 
In French. 

U.S. Sales Only. 


This document reviews the annual activity reports of 
the PIRSEM (a french R and D Agency) concerning the 
various research domain involved in the socio-eco- 
nomical evaluation of the e consumption: region- 
al energy plans, previsio analysis of energy 
demand, physical aspects energy modelization, raw 
materials supply strategy; for each project, finance- 
ment, research teams and societies involved, goals, 
stages and achievements are presented. (ERA citation 
15:030451) 
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pn use of electricity - 1982-1985 operation 


Progress rept. 

1987, 440p AFME-82.066.6, AFME-85.91.1002.06 
In French. 

U.S. Sales Only. 


This document reviews the annual activity reports of 
the PIRSEM (a French R and D Agency) concerning 
the various research domains aiming at enhancing the 
electricity rational use in industry: electro chemical 
energy storage, electro chemical generators, micro- 
wave-material interaction, plasma reactors, Zinc elec- 
trodes, Nickel plastified electrodes. For each project, 
the financement, research teams or societies involved, 
goals, stages and achievements are presented. (ERA 
citation 15:030446) 
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Agence Francaise pour la Maitrise de l’Energie, Paris. 
Maintenance and energy conservation: a hand 
book for energy managers and maintenance engi- 
neers. 

1986, 52p AFME-FR-22 

In French. 

U.S. Sales Only. 


This hand book is designed as a check-list to be used 
by maintenance and energy specialists in order to opti- 
mize the operation of energetic equipments and en- 
hance productivity and efficiency: savings at the vapor 
production level, at the vapor or hot water distribution 
level, savings at the industrial space heating and venti- 
lation level, at the compressed air distribution system 
level, at the electric power distribution level and at the 
lighting level. Ratios calculations are presented. (ERA 
citation 15:030590) 
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Nieuwleusen. Definitieve . (Energetic 
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In Dutch. 
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The purpose of the investigation of the title subject 
was to list energy conservation variants with regard to 
architecture, construction and building systems in 
order to realize an optimal energy economy in renovat- 
ing the title elderly home. First the starting points with 
regard to living conditions and comfort are formulated. 
Then all the nece: data on architecture, construc- 
tion, buildin — and the energetic conditions are 
inventorized. Subsequently the conservation variants 
are summarized, and a selection has been made for 
application in the elderly home. Next the results of the 
energy calculations and the cost benefit analysis of the 
variants are presented and discussed. Finally some 
recommendations are given. 11 figs., 6 refs., 12 tabs., 
15 apps. (ERA citation 15:000000) 
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1986, 53p AFME-FR-11 
In French. 
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This pratical guide gives some recommendations con- 
cerning the maintenance and energy conservation 
functions aiming at the optimization of the energetic 
installations and equipments in industry: vapour pro- 
duction (control and maintenance of the boiler, of the 
burner, etc.), vapour and hot water distribution, indus- 
trial space heating and ventilation, compressed air pro- 
duction and distribution, electric power distribution and 
utilization (transformers, motor), energy conservation 
in lighting system, energy consumption diagnosis. 
(ERA citation 15:032498) 
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microfiche. Base Manual (Briefing Book) available = 
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The worldwide oe of oil from Iraq and Kuwait im- 
posed following Iraq’s Aug. 2 takeover of its neighbor 
cut world oil supply by an estimated 4.3 million barrels 
per day--7 percent of — production. Other major oil 
producers, notably Sai Udi Arabia, the United Arab Emir- 
ates and Venezuela, are stepping up their production 
and are expected to make up for most of the shortfall-- 
at least for awhile. As a result, the International Energy 
Agency, the 21-member agency set up in the 1970s to 
respond to such emergencies, expects worid oil sup- 
plies to be adequate through October. But two factors 
complicate matters in the run: the drawdown of 
inventories in August that cut out a cushion that could 
have been u: later and the use now of excess 
OPEC production capacity that was expected to be 
used this winter. The result is that the increase in cold 
weather demand could bring on a 3 million bpd short- 
age this winter, which would push prices higher. 


Environmental Studies 
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In Japanese. Meeting of Hokkaido Coal Research So- 

ciety in 1989 (45th), ‘0 (Japan), 6 Sep 1989. 

U.S. Sales Only. Portions of this document are illegible 
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A meeting concerning the international research inter- 
change and global environmental problem was held in 
September, 1989 under the sponsorship of the Hok- 
kaido Coal Research and the outlines are as 
follows: For the international research interchange, the 
experience at the University of Bradford in English for 
2 years was reported, especially the flow properties in 
circulating fluidized bed carried out in Geldart Labora- 
tory where is famous for Professor Geldart proposed 
the Gerdart Map in the powder technology. Then, re- 
search tendency of coal agglemeration which is car- 
ried out in Coal and Hydrocarbon Processing - 
ment of Alberta Research Council where Albarta Prov- 
ince conducts technological development, was intro- 
duced. Concerning global environment problems, the 
research on chemical structure of coal was required to 
know the coal gasification and liquefaction processes; 
concerning the increase of carbon dioxide and global 
climate change, CO(sub 2) cycle, greenhouse effect 
and effect on climate were reported on the standpoint 
of meteorology. 10 refs., 20 figs., 3 refs. 
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Solid phase coal liquefaction by mild hydrogena- 
tion. Solid NMR studies. 


PC A03/MF A01 


pac. rand, H. Sfihi, M. F. Guinton, S. Pregermain, 
ai i 


. 1985, 25p PIRSEM-2052 
In French. 


U.S. Sales Only. 


High resolution NMR of coal during nation is 
studied. Aromaticity of 4 coals is determined by carbon 
13 nuclear magnetic resonance. Aromaticity increases 
with hydrogenation and coal rank. Products obtained 


are distilled and tar, the distillation residue, are also 
pte oer by NMR, in this case there is no correla- 

tion between aromaticity and carbon content but aro- 
maticity decreases with the ratio H/C. 
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The primary purpose of this research work was to pro- 
vide METC with computer software to simulate various 
fossil fuel process configurations. In particular, soft- 
ware to simulate mass and e: transfer for various 
fossil fuel reactions was required. To these ends the 
code MSRS was installed and tested at METC and 
then enhanced into an engineering modeling code 
useable by METC scientists and engineers. en- 
hancements consisted of adding reaction capabilities 
which grew out of XELAMP, improved input capabili- 
ties which made the code easier to use, and increased 
output media such as graphics. The input and output 
capabilities were patterned after the XELAMP system. 
Validation and consistency of the work can be 
checked —_ the LFER code; output from LFER can 
be input to MSRS and the corresponding temperatures 
can be compared. 3 refs., 1 fig. 
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Numerous batch and continuous studies have been 
carried out in an effort to eliminate or at least minimize 
the production of acetate in favor of ethanol from CO, 
H(sub 2) and CO(sub 2) in synthesis gas by C. Ijung- 
dahlii. The addition of alternate nutrient sources and 
reducing agents and a 4 in physical parameters 
such as pH have been lar: responsible for vast in- 
creases in the product ratio, ethanol concentration and 
ethanol productivity of the culture. Starting from an 
early batch product ratio of 20 parts acetate to 1 part 
ethanol, the culture has recently shown the ability to 
produce only ethanol from CO, CO(sub 2) and H(sub 2) 
continuous culture when using a two-stage CSTR 
system. Specific ethanol productivities of more than 
300 mmol ethanol/g cell(center dot)day have been 

achieved and ethanol concentration of 3-4 g/L have 
been shown. 28 refs., 82 figs., 7 tabs. (ERA citation 
15:029948) 
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Contract AC22-88PC88802 
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The objectives of this project are to: study the scope of 
hydrothermal pretreatment of coal on subsequent con- 
version; identify and study the chemical or physical 
causes of this effect; and attempt to elucidate the 
chemistry responsible for any coal-resid synergisms. 
This quarter we designed and constructed a small re- 
actor unit utilizing a shaker assembly designed to use 
small reaction bombs (approximately 43 mL volume). 
We expect this unit will provide substantially improved 
reaction time and temperature control. We have con- 
ducted studies on the changes in Argonne Premium 
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samples of Wyodak coal following 30 min treatment in 
liquid water at aut pressures at 150(degree), 
250(degree), and 350(degree)C. The volatility patterns 
of the coal tars evolved were recorded using pyrolysis- 
field ionization mass spectrometry py-FIMS, and in all 
cases the ultimate tar yields were 25%--30% of the 
starting coal on a mass basis. There were small 
changes following the 250(degree) pretreatment, but 
major effects were seen in the 350(degree) work. Tar 
quantities remained u' , but the volatilities in- 
creased substantially. Control runs with no water 
showed some thermal effect, but the net effect from 
the presence of liquid water was clearly evident. The 
350(degree) treatment brought about a 30% loss of 
oxygen. The change corresponded to loss of the ele- 
pe yr of water, p bvageeme loss of “OH” seemed to fit 

the analytical data somewhat better. The water loss 
takes place both in the presence and in the absence of 
added water. 8 refs., 2 figs., 1 tab. 
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The objective of this project is to investigate whether 
high- intensity ultrasound is capable of inducing coal 
liquefaction under mild conditions of temperature and 
pressure in the presence of a solvent and in the pres- 
ence or absence of a liquefaction catalyst. The role of 
po pes ultrasound in effective dispersion of 

ids and/or activation of catalyst will also be investi- 
gated using an appropriate liquefaction catalyst. The 
study is being conducted in two parts. In the first part, 
model compounds are being subjected to high-intensi- 
ty ultrasound to determine if any chemical bonds are 
broken under the action of ultrasound. In the second 
part of the study, the effect of ultrasound on both cata- 
lyzed and noncatalyzed coal liquefaction will be deter- 
mined. Two coals (sub-bituminous and bituminous) will 
be studied using an appropriate hydrogen donor sol- 
= and molybdenum sulfide as catalyst. 4 refs., 2 
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This research uses three techniques to study cata- 
lyzed gasification of carbon in an effort to determine 
the concentration of catalyst sites on a carbon surface 
and thus determine how effectively a catalyst is utilized 
for steam gasification. Both alkali and alkaline earth 
oxides are effective catalysts for accelerating the gas- 
ification rate of coal chars, but in many cases only a 
fraction of the catalyst is in a form that is effective for 
gasification. We will study the steam gasification of 
carbon in order to determine the concentration of 
active catalyst sites, the composition of the catalyst, 
and the location of the catalyst on the surface. Tran- 
sient isotope tracing (switching reactant feed gases 
between H(sub 2)(sup 16)O and H(sub 2)(sup 18)O) 
will be used to measure the concentration of sites at 
steady-state reaction conditions. A steady flow of 
H(sub 2)(sup 16)O in He will be replaced by H(sub 
2)(sup 18)O in He, while maintaining the same reaction 
rate, and the change i in product signals will be detect- 
ed with a computer-controlled wor Sel oe 
Secondary ion mass spectrometry wi 

for both high surface area samples of carbon/carbon- 
ate mixtures that are heated in steam to various tem- 
peratures and for model surfaces with ited ions. 
SIMS will provide a direct measurement of surface 
com; . Scanning tunneling microscopy (STM), a 
technique that provides atomic resolution images of 
surfaces, will be used to determine catalyst dispersion 
and the location of catalyst on the surface. The interre- 
lation of the results from these techniques (for potassi- 
um and calcium catalysts) will provide ki 

catalyst dispersion, composition, and utilization 
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knowledge is needed for optimal use of catalysts in 
steam gasification of coal char. 
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Most of our efforts during the quarter were devoted to 
the assembly and calibration of the Catalytic Coal Liq- 
uefaction Microreactor (CCLM). The unit is now ready 
for preliminary testing with — feedstocks, and a 
brief study of alternative catalyst presulfiding proce- 
dures is planned for the immediate future. Viscosity 
measurements have been conducted on two potential 
presulfiding vehicles. The rolling ball viscometer em- 
ployed in this study has a maximum working tempera- 
ture of only 300(degree)F, and thus a considerable ex- 
trapolation to reaction temperatures is required. Sever- 
al equations were investigated for their ability to de- 
scribe the temperature dependence of the viscosity. 
11 refs., 14 figs., 2 tabs. 
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This report presents a discussion on design of slurry 
reactors applicable to several processes. Emphasis is 
placed on the Fischer-Tropsch process of which there 
is a literature review. (CBS) (ERA citation 15:036697) 
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Commercial Fischer-Tropsch (F-T) processes are limit- 
ed by deficiencies intrinsic to the metal catalysts used 
(Fe and Co). These are (1) the predominance of 
normal paraffins in the product, (2) a small liquid motor 
fuel fraction formed in the total product, and (3) the 
formation of oxygenated compounds which cause sep- 
aration and corrosion problems. Research was under- 
taken to identify molecular sieve candidates that 
showed improved F-T performance in conjunction with 
conventional F-T catalyst base metals (Fe and Co). 
That work identified a few outstanding candidates that 
provided significantly better yields and product quality 
and, in addition, exhibited improved catalyst stability 
when compared with currently available commercial 
catalysts. This program was initiated to capitalize upon 
the leads generated by the previous work. The objec- 
tive included a demonstration of the economic value of 
a combined catalyst process system. 23 figs., 14 tabs. 
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The Oak Ridge National Laboratory (ORNL) has pro- 
posed a process for purifying substitute natural gas 
streams by absorption-fractionation in liquid CO(sub 
2). In order to further the development of this process, 
additional vapor-liquid equilibrium data was needed to 
supplement the literature data. The primary objective 
of the study presented here was to design, construct, 
anc ‘esi an apparatus at the Oak Ridge National Labo- 
ratory to measure vapor-liquid equilibrium properties of 
binary and multicomponent systems which are of inter- 
est to this process. The CH(sub 4)-CO(sub 2)-H(sub 
2)S system and the associated binary systems have 
been studied in this work between 270.0 K and 288.2 
K. Binary interaction parameters have been deter- 
mined for each of the binary systems and used to cal- 
culate the equilibrium phase properties of the binary 
and ternary systems. A comparison of these calcula- 
— with the experimental results is presented. 37 
refs. 
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Coal derived liquids consist of mostly aromatic com- 
pounds with definite amounts of elements like carbon, 
hydrogen, sulphur, nitrogen, and oxygen. A continuous 
thermodynamic model for vapor --liquid equilibria of 
these liquids has been developed. Characterization of 
coal fluids has been done in terms of functional 
— the composition of which may be determined 

‘om experimental elemental analysis, and spectros- 
copic data. The continuous thermodynamic framework 
has been used to represent different fractions by con- 
tinuous distributions with molecular weight as the char- 
acterizing property. To perform vapor-liquid equilibrium 
calculations each distribution is represented by a defi- 
nite number of quadrature points, and a model which 
incorporates Virial coefficients method for the vapor 
phase and the UNIFAC group contribution method for 
the liquid phase has been used. The main work in- 
volves a parametric study to determine if one averaged 
distribution can represent coal fluids with fair degree of 
accuracy. For this purpose, bubble point, dew point 
calculations are carried out for the same coal liquid 
represented first by a single averaged distribution and 
then by two and more distributions. Phase equilibrium 
properties have also been calculated for some avail- 
able experimental data. 30 refs., 16 figs., 42 tabs. 
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The goal of this program is to elucidate and model the 
retrograde reaction chemistry in direct coal liquefac- 
tion through the application of experimental tech- 
niques and theoretical models to understand and pre- 
dict coal reaction behavior. The program will include 
studies of bond-breaking reactions. This Quarter, we 
tried several solvent combinations to effect separation 
by fractional precipitation of the lower MW fraction 
from the poly (4-allylphenol) preparation. Addition of 
ether to a methanol solution gave a filterable precipi- 
tate. This combination was used with 2 g of the poly- 
mer. Fractional precipitation yielded enrichment of the 
lower MW portion although complete separation of this 
lower MW portion was not achieved. FIMS analysis of 
the lower MW enriched sample gave a spectrum virtu- 
ally indistinguishable from the previous poly(4-allyl- 
phenol) preparation, with the exception that the peak 
due to phenol itself was substantially more intense in 
the phenol-terminated sample. TG-FTIR analysis of 
the lower MW enriched sample was also completed. 
The product workup was completed for the experi- 
ments in mixed soivent (50/50 DHP/P) at 


400(degree)C, 30 min with all three coals. A second 
group of ion-exchanged samples were prepared for 
each of the three coals under anaerobic conditions. 
Liquefaction experiments at short times have now 
been completed for all the coals. These were done in 
pure DHP. Work continued on using the AFR FG-DVC 
liquefaction model to predict results of the experi- 
ments on coals and modified coals. Data on pyrolysis 
and liquefaction yields were further analyzed to estab- 
lish the relationships between gas evolution and liq- 
uids formation during pyrolysis and liquefaction. 21 
figs., 3 tabs. 
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During the fourth quarter of 1989, test programs were 
carried out in the microautoclave and in the continuous 
two-stage bench unit. Modelling experiments using re- 
cycle solvents, first and second stage residual oils and 
recovered catalyst provided new insights into two- 
stage catalytic processing. Additional laboratory sup- 
port was performed in the areas of catalyst presulfid- 
ing, (a new presulfiding agent, TNPS, was tested) alter- 
nate supported and dispersed iron additive catalysts, 
and coal liquefaction evaluations. The TNPS (di-terti- 
ary nonyl polysulfide) gave the best residual oil conver- 
sion. Tests on the supported and dispersed catalysts 
gave some questionable results, perhaps due to feed 
degradation and will be rerun. Bench runs CC-4 to 
evaluate dispersed iron based catalysts in combination 
with deactivated supported catalysts was completed in 
November after 18 test days of operation. H(sub 2)S 
addition appears to be a major factor in the mainte- 
nance of catalytic activity with sub-bituminous coals. 
The hot slurry pretreatment of Black Thunder coal was 
examined in a 20 day run with pretreatment at 500 and 
poise coe Although some carbon oxides were re- 
moved by the pretreatment, no advantage in reduced 
hydrogen consumption was achieved. Illinois (number 
sign) Burning Star coal cleaned via oil agglomeration 
by DOE/Bechtel at Homer City was evaluated in a 15 
day run and compared directly with uncleaned coal 
and with results from previous cleaned coal experi- 
ments. A significant increase in distillate yields is 
achieved with the cleaned coal. The projected sched- 
ule for 1990 shows two runs in the first quarter and five 
runs in the latter half of the year. 4 figs., 3 tabs. 
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The effect of structural features (hence types of inter- 
molecular interactions) on the physical properties of 
coal-derived preasphaltenes was studied by compar- 
ing (1) the solubility of several model compounds of 
known structure with the dissolvability of preasphal- 
tene samples as a function of solvent parameters and 
(2) intrinsic viscosities of model compounds of known 
structure with viscosities of preasphaltene samples. 
The quantitative dissolvabilities of nine model com- 
pounds and nine preasphaltene samples isolated from 
different liquefaction runs in 12 solvents were meas- 
ured. The dissolvabilities were correlated with five sol- 
vent parameters: Hidebrand solubility parameter 
((delta)), net hydrogen-bonding index ((theta)), donor 
number (DN), donor number minus acceptor number 
(DN-AN), and donor number divided by acceptor 
number (DN/AN). The intrinsic viscosities of 66 model 
compounds and 38 size-separated preasphaltene 
samples were determined in THF solution. The model 





compounds were divided into three subsets: (1) 
models which were primarily hydrocarbon, with disper- 
sion and (pi)--(pi) interactions as the dominant intermo- 
lecular forces, (2) models which contained polar 
groups, such as etheral oxygen and heterocyclic 
amine, but which exhibited the same general types of 
interactions as group 1, and (3) models which con- 
tained hydrogen-bond donor functionalities. The 
preasphaltene samples were isolated from different 
liquefaction runs and were separated into narrow mo- 
lecular weight fractions by preparative gel permeation 
chromatography. 
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An envelope of parameter values has been experi- 
mentally identified in our laboratory, heretofore unex- 
plored, for the catalytic er and hydrocrack- 
ing of coal which leads to yields of C(sub 2)--C(sub 4) 
hydrocarbons in excess of 50 weight percent of the 
coal, in a direct, single stage process under mild condi- 
tions. In this research program, an innovative and 
highly sophisticated reactor system, designed and 
constructed by us, will obtain data to define the reac- 
tion pathways leading directly from coal to high yields 
of C(sub 2)--C(sub 4) hydrocarbons, and to provide in- 
sight into the mechanisms of the conversion reactions. 
A computer program will be developed to define the 
maximum yields of C(sub 2), C(sub 3), and C(sub 4) 
hydrocarbons thermodynamically possible in such a 
system, as a function of temperature, pressure and 
percent steam in the steam-hydrogen stream to the re- 
actor, for the type of dual-functional catalyst identified 
as essential to the conversion process. The process 
will then be optimized for production of each of the hy- 
drocarbons C(sub 2), C(sub 3), and C(sub 4), and for 
production of olefins among these hydrocarbons. 
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Kraftstoffen und anderen Produkten auf Synthe- 
segasbasis unter Verwendung spezieller, neuer 
Zeolithkatalysatoren. Abschlussbericht. (Develop- 
ment of process for obtaining fuel and other prod- 
ucts based on “Tosiresats gas, using special new ze- 
olite analysers. Final re 
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DEGUSSA AG, Imhausen Chemie GmbH, Ruhrkohle 
Oel und Gas GmbH and, on their behalf, the Engler 
Bunte Institute of the University of Karlsruhe have de- 
veloped zeolite catalysts for the production of hydro- 
carbons from methanol or synthetic gas, which corre- 
sponds to the crude gas of coal gasification, the tech- 
nical basis of the process have been worked out and 
process concepts have been produced. Many combi- 
nation catalysts for the direct conversion of synthetic 
= to ‘or were produced from Fischer- 

ropsch (FT) components and zeolite and were 
toate Fivally, attractive results were achieved with 
catalysts which consist of an alkalized iron FT compo- 
nent, HZSM5 and an aluminium oxide binder. The syn- 
thetic gas conversion on combination contacts was ex- 
amined in detail. It was possible to use gases rich in 
CO (H(sub 2)/CO(approx equal)0.6) directly, because 
a quick reaction occurs in the system from H(sub 2)O 
with CO. It was possible to find catalysts and condi- 
tions with a favourable life of both catalyst compo- 
nents (a number of days). Above all, success was ob- 
tained in repeatedly regenerating the combination con- 
tacts without an appreciable loss of activity and selec- 
tivity. (orig./EF). 
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Sekitan gasuka nenryochu no anmonia jokyo ni 
kansuru kenkyu (1). Sanso chunyu ni yoru anmonia 
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Ammonia decomposition mechanism by oxygen). 
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As a part of the study on the low fuel NOx combustion 
technique of coal gasification combined cycle power 
generation systems (IGCC), the removal of ammonia 
in coal derived gaseous fuel by oxygen was examined. 
It was revealed by a numerical analysis using a reac- 
tion kinetics model that ammonia in the fuel could be 
removed by the injection of a small amount of oxygen 
into the fuel at high temperature. As ammonia of 
1,000ppmv in concentration was contained in the fuel, 
the ammonia was decomposed to 1ppmv or less within 
a reaction time of 0.1sec at 1,500ppmv in oxygen con- 
centration and 720(degree)C or more in reaction tem- 
perature. However, since NO concentration increased 
by the decomposition of ammonia with an increase in 
oxygen concentration, the NO concentration reached 
100ppmv at 3,500ppmv in oxygen concentration. The 
careful selection of the optimal reaction condition was 
thus important to decompose ammonia effectively with 
less NO. 16 refs., 19 figs., 3 tabs. 
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2T/D kaatsu nidan funryusho sekitan gasukaro to- 
kusei. Gasuka seino to char kyokyuryo tono sogo 
kankei ni kansuru kento. (Characteristics of a 2T/D 
pressurized two stage entrained-bed coal gasifier. 
Study of relation between gasifying efficiency and 
char recycle). 
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In order to obtain a recycled char flow rate under the 
full recovery condition of production char in a 2T/D 
pressurized two stage entrained-bed coal gasifier, the 
influence of a char recycle on a gasifying efficiency, 
and the recycled char flow rate were examined using 
typical experimental data of domestic, Australlian and 
American coal. Attainable gasifying efficiency was ex- 
amined under the full recovery condition, and after a 
carbon recycle based on carbon content was intro- 
duced instead of the char recycle, the relation between 
the gasifying efficiency and the carbon recycle was ex- 
amined. The recycled char flow rate under the full re- 
covery condition was obtained from charged coal 
amount, coal characteristics and supplied air amount. 
These knowledges were directly applicable to large 
scale gasifiers, and as some necessary data could be 
obtained before or during operation, the suitable set- 
ting value of the recycled char flow rate could be sup- 
plied to gasifiers at the instant. 4 refs., 18 figs., 2 tabs. 
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2T/D kaatsu nidan funryusho sekitan gasukaro to- 
kusei. Unten kenkyu seika oyobi daihyoteki tanshu 
no shiken kekka. (Characteristics of a 2T/D = 
surized two stage entrained-bed coal 

sults of operational study and gasification waste) 
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The operational study and ge jasification tests of typical 
coals were reported on a 2T/D pressurized two stage 
entrained-bed coal gasifier. After the improvement of 
the gasifier facilities, its operational reliability was re- 
markably enhanced because of reduced slagging 
(deposition and caking of molten ash) and improved 
molten slag discharge, and its char collecting efficien- 
cy was also enchanced because of an improved char 
recycle system. The steady discharge of molten slag 
was also established even under air blow conditions, 
regardless of kinds of coals including high-ash-melting 
coal. The calorific value of production gas increased 
with a decrease in air ratio of the gasifier and in fuel 
ratio (fixed carbon/volatile matter) of coals. The total 
carbon conversion efficiency of the ifier facilities 
was affected by a collecting and supply efficiency of 
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the char recycle system, and the total efficiency over 
94% was achieved by improving the recycle system. 
Cold gas efficiency increased with a decrease in air 
ratio, indicating 59-65% in normal operation. 8 refs., 35 
figs., 12 tabs. 
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This report summerizes papers presented the Sympo- 
sium on Coal Utilization Techniques and Cai 
Techniques Relating to Coal Liquefaction in the 43rd 
Meeting of Hokkaido Coal Research Society spon- 

sored by the Society. Shauber al papers cheumn is Sie 
proceedings are 8, of which 2 papers are related to 
measurements: Fully Automatic, Multi-channnel Meas- 
urements of Specific Surface Area and Progress of 
Solid MAS(Magic Angle Spinning)NMR-New Applica- 
tion to Soild Catalysts. For coal utilization and catalytic 
techniques relating to coal liquefaction, following 5 
papers were presented: Study on Direct Coal Li ac- 
tion in China, Effective Utilization of Coal Resource 
from the Viewpoint of Mineralogy, Rapid my 
sis of Coal and Behavior of the Forms of Sulfur; 

ior of Hydrogen Sulfide on Solid Surface and Promo- 
tion for Reaction; and Characteristics of Mo, Ni, and Fe 
pen maa for yk The last report is a home- 
coming report concerni lesearching Life in Germa- 
ny. 17! a. 76 figs., 10 tabs. 
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Iron oxide honeycomb sorbent, to be used for the hon- 
eycomb fixed bed desulfurization method of coal gas- 
ification combined power generation, was studied in 
long term desulfurizing performance. Breakthrough 
characteristics under the condition of pressure (1 to 
16atm), temperature (300 to 500 centigrade) and br 
drogen sulfide concentration (4000 to 9000ppm), and 
global absorption rate formula of hydrogen sulfide with 
the influence of pressure, taken into consideration 
from the breakthrough characteristics of a 2ton/day 
dry clean up unit, were obtained. The global absorption 
rate of hydrogen sulfide is com of the following 
three factors: 1. Chemical reaction (rate) of iron sulfide 
and hydrogen sulfide in desulfurization sorbent. 2. Dif- 
fusion (rate) of hydrogen sulfide in desulfurization sor- 
bent. 3. Gas film material transfer (rate) of hydrogen 
sulfide to desulfurization sorbent surface. Under the 
ordinary pressure, the chemical reaction rate domi- 
nates the global absorption rate of hydrogen sulfide. 
However with the heightening in pressure, the diffusion 
rate does it. While it could be expressed as a function 
of pressure. lis formula, obtained by the present 
was known to be able to predict the hydrogen su! 
concentration at the outlet. 22 refs., 15 figs., 4 tabs. 
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For an improvement of the cleaning performance of a 
porous ceramic filter in the integrated coal gasification 
combined cycle power generation, a high intensity 
filter cleaning technique using compressed gas has 
been developed, then a comparative evaluation with 
conventional reverse flow cleaning was made. A 
cleaning efficiency is dominated by a cleaning gas ve- 
locity, consequently, if the cleaning gas velocities are 
equal, cleaning efficiencies in both cleaning methods 
are equivalent. Additional pressure loss after cleaning, 
increases linearly with the filtration-cleaning cycles on 
log-log coordinates in both cleaning systems. A life 
evaluation technique used in the reverse flow cleaning 
is applicable to the high intensity cleaning. As to rais- 
ing the cleaning flow rate, it is difficult in the reverse 
flow cleaning because of the limit of blower perform- 
ance, however it is easy in the high intensity cleaning. 
In the high intensity cleaning a required power is lower 
and the cleaning system is more simple than that in the 
reverse flow cleaning. Therefore it is thought that the 
high intensity cleaning is more fit to use. 3 refs., 18 
figs., 2 tabs. 
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For an improvement of the cleaning performance of a 
porous ceramic filter for the hot gas filtration process 
in the integrated coal gasification combined cycle 
power generation, a high intensity filter cleaning 
system has been developed, then development of a 
simulation program to estimate the cleaning flow rate 
for designing of the cleaning system was conducted. 
BASIC was used for a longuage, and computation 
using a personal computer was made possible. As the 
results of simulation, the followings are elucidated. In 
the 2t/d hot gas filtration equipment, the reverse flow 
rate of 10 cm/s is realized using compressed N(sub 2) 
gas, whose pressure is 2kg/cm(sup 2) higher than the 
operating pressure (17kg/cm(sup 2)G). The rate is 
more than three times as high as that of the current 
reverse flow cleaning and the driving force to generate 
the cleaning flow is about ten times higher. The driving 
force of the high intensity cleaning is easier to make it 
larger than that of the reverse flow cleaning, therefore 
an increase of the pressure loss in the filter has low 
influence on the cleaning flow rate. Using this program, 
simulation of the high interisity cleaning in various con- 
ditions is enabled to carry out. 5 refs., 19 figs. 
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Sekitan gasuka fukugo hatsuder no seino hyoka 
shuho to gasukaro kihon tokusei. (Evaluation 
method of coal gasification combined cycle power 
generation plant(prime)s performance and gasifi- 
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The method to evaluate the performance of each unit 
composed of coal gasification combined cycle power 
generation plant and that of total generation plant was 
developed. The indices to evaluate the performance of 
heat and mass balance of the each unit were defined 
and heat flow chart was prepared, after energy was 
Classified to chemical heat, gas sensible heat, steam 
sensible heat and electricity. At the same time, the fun- 
damental characteristica of air-blown pressurised two 
stage entrained bed coal gasifier was studied by this 
method, based on the data of the test with two-ton/ 
day gasifier. The calolific power of generated gas is 
determined by air ratio and a little difference due to the 
kind of coals is found, provided the carbon conversion 
ratio of each coal is constant. However ash melting 
point is different by the kind of coals, and also air ratio 
to obtain the combustor temperature necessary to 
gasification is different, then the difference in calolific 
power is developed. The capacity of gasifier increases 
and heat transfer ratio for furnace wall decreases in- 
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versely proportional to the diameter of gasifier with in- 
creasing capacity of gasifier, consequently the com- 
bustor temperature for air ratio much increases. As the 
result, the capacity of gasifier increases with decreas- 
ing air ratio and with increasing calolific power of gen- 
gg gas and cooling gas efficiency. 5 refs., 7 figs., 4 
tabs. 
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chosa. (investigation on utilization of coal gasifica- 
tion slag ash). 

May 89, 31p CRIE-W-88047 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


In order to realize effective utilization of gasification 
furnace slag in entrained bed coal gasification com- 
bined cycle power plant, the results of preliminary 
study was collected in this paper, about the properties 
of slag, investigation on actual condition in utilization of 
various kinds of slag and utilization method of gasifica- 
tion furnace slag. As the result of the study on the fun- 
damental properties such as the composition of gasifi- 
cation furnace slag, dissolution property, specific grav- 
ity, grain size distribution, it was found that slag proper- 
ties showed environmental safeguard. And it was clari- 
fied that the slag was useful for aggregate of concrete, 
was Capable to be used to insulated castable aggre- 
gate by realization of light weight slag, and was capa- 
ble to be utilized to produce caking filter by pressuriza- 
tion at high temperature, etc. However, it was found 
that improvement of the handling of vitrified slag was 
the future problem for the utilozation to road bed mate- 
rials or building materials, as the problem in safety was 
not resolved. 12 refs., 11 figs., 12 tabs. 
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The Central Research Institute of Electric Power In- 
dustry developed the honeycomb type desulfurization 
sorbent of iron oxide for hot coal gas which can use for 
a long time period by repeating reduction, desulfuriza- 
tion and reactivation processes with Mitubishi Heavy 
Industies. It is necessary to grasp factors affecting the 
desulfurizing performance and to evaluate effects in 
order to repeatedly use the sorbent. For these rea- 
sons, the effect of physical properties, residual sulfur 
and deposited carbon on the performance of the sor- 
bent was investigated respectively. Coal gas contains 
trace hydrogen chloride and the effect of hydrogen 
chloride on the sorbent was experimented. It we > clari- 
fied that hydrogen chloride in coal gas was absorbed 
on the sorbent by small fraction but did not give any 
effects on the absorption amount and absorbing rate 
of hydrogen sulfide, indicating no influence for the 
practical use. 8 refs., 6 figs., 2 tabs. 
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Funryusho sekitan gasukaro tokusei kaiseki soft- 
ware no kaihatsu. Kyutan ryohi henkaji no 2T/ 
ichinichi gaskaro seino yosoku. (Computer analy- 
sis on two stage entrained bed coal gasifier. Char- 
acteristics of a 2T/D gasifier at varying coal feed 


rate). 

Sep 89, 40p CRIE-W-89009 
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The coal feed ratio to a combustor and reductor sec- 
tion was analytically evaluated by the computer simu- 
lation of — reaction, before the test of the 
2T/D coal gasifier. As a gas temperature in the com- 
bustor section was kept constantly by holding a re- 
quired secondary air rate as well as the low coal feed 
ratio, a high cold gas efficiency and calorific value were 


expected, although a circulating char flow rate was in- 
creased. To gasify high ash fusion temperature coal 
efficiently, it was necessary to keep a high combustor 
temperature as well as the low coal feed rate and con- 
stant entire air feed rate to the gasifier, however, be- 
cause of a large heat loss through the wall of the small 
scale 2T/D gasifier, no higher combustor temperature 
was expected. As a result, the considerable enhance- 
ment of a gasification performance was expected at 
the low coal feed ratio, as stable char circulation and 
-_ slag discharge were attained. 4 refs., 17 figs., 2 
tabs. 
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Sekitan gasukayo porous filter no koatsu gyaku- 
sen. Koatsu gyakusen koka to shujin ryusoku at- 
suryoku sonshitsu no hendo yosoku. (High intensi- 
ty se for porous ceramic filter in hot coal gas 
cleaning. Cleaning effect in hot coal gas and simu- 
lation of changes of face velocity and pressure 


loss). 
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The effect of high intensity cleaning for a porous ce- 
ramic filter on hot coal gas cleaning was examined by 
hot coal gas tests. The high intensity cleaning was ef- 
fective under high temeprature/high pressure condi- 
tions, however, because the cleaning effect depended 
on a reverse frow rate, it was necessary to ensure the 
large reverse flow rate for effective cleaning. Because 
a high filteration rate also diminished the cleaning 
effect, the optimum design of the filteration rate was 
required for filter units. In a large scale filter unit with 
separated filtering chambers, _obonnend of sequential 
high intensity cleaning for chambers, the filteration rate 
in a chamber just after cleaning was supposed to 
exceed remarkably a rated value by concentrated gas. 
A simulation program was hence developed to esti- 
mate the changes of a pressure loss and filteration 
rate during cleaning and the optimum number of cham- 
bers and a cleaning schedule were examined through 
the simulation. 5 refs., 21 figs., 1 tab. 
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The report comprises the operating period of the 10 t/ 
h-prototype-plant from the commissioning until June 
30th, 1989. Essential knowledge has been gained in 
the gas generating section, which verifies the funda- 
mental technological qualification and the long-term 
operability of the new components. Precious experi- 
ence for the further development has been gained in 
the waste-heat recovery system, where the generation 
of superheated steam was demonstrated the first time 
world-wide. Different hard coals from the Ruhr region 
and one anthracite coal were tested, which differed in 
volatiles, ash content and ash melting behaviour. The 
test results show that coal conversion rates from 60- 
80% are possible in an air-blown partial gasification 
process using the entrained flow technique. First expe- 
riences have been gained in the wet-type halogen sep- 
aration plant. The test operation of the prototype-plant 
is being continued. (orig.) With 19 figs., 1 tab. 
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Tests were conducted to determine the effects of op- 
erating conditions, catalysts, and reactor configura- 
tions on ultrasound-promoted coal gasification. The 
operating conditions tested with lignite-water or lignite- 
water-salt slurries included temperatures and pres- 
sures in the range of 75 to 650 F, and 50 to 1200 psig, 
respectively. In tests conducted with nonaqueous slur- 
ries, the temperatures and pressures tested ranged 
from 650 to 720 F and 100 to 200 psig. Catalysts 
tested were KOH, LiOH, K2CO%, hydrogenation, 
SNOCAT, laterite, CRG-A, and ruthenium. The fre- 
quency of the ultrasonic horn was 20 kHz. Overall, at 
the conditions and with the catalysts and slurry media 
tested, ultrasound was not effective in sustaining coal 
gasification reactions. The most favorable results were 
obtained with a lignite-water slurry irradiated with high 
intensity ultrasound with KOH catalyst at 550 F and 
1050 psig. After 1 hour of sonication, the carbon con- 
version to gas was about 5%. Analyses of the slurries 
from tests conducted with and without ultrasound 
showed that ultrasound significantly increased the 
types and quantities of rece eg that were solubi- 
lized. As expected, ultrasound significantly reduced 
the particle size of lignite being irradiated. 
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Lau, and D. V. Punwani. Jul 90, 65p GRI-90/0163.2 


Contract GRI-5086-221-1349 


See also PB88-173018 and Task 1, PB90-269622. 
Sponsored by Gas Research Inst., Chicago, IL. 


Tests were conducted in a thermogravimetric analyzer 
to determine the effects of gas-phase catalysts on the 
rate of bituminous coal char gasification. Catalysts 
tested included HCI, HF, BF3, BF3/HF, AICI3/H2, and 
K2CO3. Tests were conducted at temperatures from 
1100 to 1400 F. Char samples were prepared by devo- 
latilizing raw Illinois No. 6 bituminous coal in nitrogen at 
the test temperature. Tests were also conducted with 
HF and BF3 as gas-phase catalysts. The tests were 
conducted at 1300 F with a reactive gas flow rate of 
500 mi/min. The conversion rate of bituminous coal 
char in HF (with steam) was comparable to that in 
K2CO3 (with steam) at the same temperature. Howev- 
er, operating difficulties encountered during the test 
render the result inconclusive. HF may have reacted 
with mineral matter in the char yielding volatile fluor- 
ides, which would mask the actual carbon gasification 
rate. When BF3 (with HF) was added to the reactive 
gas -— no significant catalytic effect was ob- 
served. 


060,440 


TIB/B90-81439/GAR PC E09 
Gesellschaft zur Ver ta” von Steinkohle m.b.H., 
Dortmund (Germany, 

Betrieb einer 10 t/h-Prototypaniage zum VEW- 
Kohleumwandiungsverfahren (Druckfahrweise). 
Abschliussbericht. (Operation of a 10 t/h-proto- 
type plant applying the VEW coal conversion proc- 
ess (pressurized operation). Final report). 

D. Deggim, R. Gerber, J. Poller, J. Seum, and N. 
Stoppa. Dec 89, 70p 

Contract BMFT 03 E 1269 B 

In German. With 19 figs., 1 tab. 


The report comprises the operating period of the 10 t/ 
h-prototype-plant from the commissioning until June 
30th, 1989. Essential knowledge has been gained in 
the gas generating section, which verifies the funda- 
mental technological qualification and the long-term 
operability of the new components. Precious experi- 
ence for the further development has been gained in 
the waste-heat recovery system, where the generation 
of superheated steam was demonstrated the first time 
world-wide. Different hard coals from the Ruhr region 
and one anthracite coal were tested, which differed in 
volatiles, ash content and ash melting behaviour. The 
test results show that coal conversion rates from 60- 
80% are possible in an air-blown partial gasification 
process using the entrained flow technique. First expe- 
riences have been gained in the wet-type halogen sep- 
aration plant. The test operation of the prototype-plant 
is being continued. (orig.). (Copyright (c) 1990 by FIZ. 
Citation no. 90:081439.) 


Fuels 


060,441 

AD-A224 656/9/GAR PC A03/MF A01 
University of Wyoming Research Corp., Laramie. 
Western Research Inst. 

Production of Jet Fuels from Coal Derived Liquids. 
Vol 16. Analysis of Phenolic Species in Coal De- 
rived Aviation Fuels. 

Interim rept. Sep 88-Jul 89. 

F. D. Guffey, and D. E. Hunter. Jun 90, 43p AFWAL- 

TR-87-2042-VOL-16 

Contract MIPR-FY1455-86-N0657 


Samples of jet fuel (JP-4, JP-8, JP-8X) produced from 
the liquid by-products of the gasification of lignite coal 
from the Great Plains Gasification Plant were analyzed 
to determine the quantity and type of organo-oxygen 
compounds present. Large quantities of oxygen com- 
pounds were found in the coal derived liquids and were 
removed in the refining process. Trace quantities of 
pm ety alee compounds were suspected to be 
present in the refined fuels. Compounds were identi- 
fied and quantified as part of an effort to determine the 
effect of these compounds in fuel Cat Code, 
words: Jet fuels, Coal derived jet fuels, Coal | liq- 
uids, JP-4, JP-8, JP-8X, aed fuel properties, 
Fuel composition, Stability (JES 
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— Dakota Univ., Grand Forks. Energy Research 

nter. 

Production of Jet Fuels from Coal-Derived Liquids. 
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Jet Fuels. 

Interim rept. 26 Nov 86-31 Jul 89. 

ay Knudson. Jun 90, 61p AFWAL-TR-8702042- 
-14 

Contracts MIPR-FY1455-86-N0657, DE-AC22- 
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Samples of jet fuel (JP-4, JP-8, JP-8X) produced from 
the liquid by-products of the gasification of lignite coal 
from the Great Plains Gasification Plant were analyzed 
to determine the quantity and type of organo-oxygen 
compounds present. Results were compared to similar 
fuel samples produced from petroleum. Large quanti- 
ties of oxygen compounds were found in the coal-de- 
rived liquids and were removed in the refining process. 
Trace quantities of organo-oxygenate compounds 
were suspected to be present in the refined fuels. 
Compounds were identified and quantified as part of 
an effort to determine the effect of these compounds 
in fuel instability. Results of the analysis showed trace 
levels of phenols, naphthols, benzofurans, hexanol, 
and hydrogenated pa oy were present in levels 
below 100 ppm. Keywords: Synthetic fuels; Jet engine 
fuels; Coat-derived jet fuels; | liquids; — 
Fuel properties; Fuel composition/stability. (edc) 
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AD-A224 868/0/GAR PC A03/MF A01 
Artech Corp., Chantilly, VA. 

Evaluation of Commercial Additives for Fuel Sta- 
bility Enhancement; Bottle Tests at 65 deg C. 
Research and development rept. 

K. W. Flohr. Apr 90, 43p ARTECH-J8350.48, DTRC/ 
SME-CR-10-89 

Contract N00167-83-D-0012 


In a joint pe ter with NRL, the Center has been eval- 
uating the effectiveness of using 10 commercial addi- 
tives (and two Army additives) to suppress the forma- 
tion of insolubles in mid-distillate fuels from different 
fuel sources and processes. The Center contracted 
ARTECH Corp. to evaluate the 10 additives at two 
concentration levels in each of four base fuels, using a 
bottle test similar to ASTM D4625, but run at 65 C 
rather than 43 C. Four of the additives were found to 
be effective, and six were slightly effective or innocu- 
ous. ARTECH also conducted two special studies. 
One evaluated the effect that preaged fuel had on in- 
solubles formation in 65 C bottle tests; the other exam- 
ined the effect of the condition of sampling and stor- 
age, @.g., air versus argon blanketing, epoxy-lined 
versus unlined storage cans, and wet versus dry stor- 
age. It was found that air blown or air blanketed fuel 
stored in unlined cans in the presence of moisture pro- 
duced appreciably more insolubles than the same 
fuels under an argon blanket in a lined can in the ab- 

sence of moisture. Keywords: Diesel fuels; Distillate 
(ebe = stability; Stability additives; Fuel additives. 
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Trace element-sulfide mineral association in east- 
ern oil shale. 
G. M. Mason. Mar 89, 34p DOE/MC/11076-2831 
Contract FC21-86MC11076 

nsored by Department of Energy, Washington, DC. 
pt of this document are illegible in microfiche 
products. 


Eastern oil shales including the Chattanooga Shale in 
Tennessee and the various other ti uivalent 
black shales in the central portion of the United States 
represent a major source of hydrocarbons. A primary 
concern for the development of eastern oil shale and 
all fossil fuels is the high concentration of sulfide min- 
erals and associated with these materials. The cbjec- 
tives of this study were (1) to evaluate trace elements 
in sulfide minerals from a Chatta Shale core 
from central Tennessee and (2) establish mineral resi- 
dence and stratigraphic distribution of selected trace 
elements. Previous researchers have ited the 
residency of the trace elements As, Cu, Cd, Pb, Mo, Ni, 
and Zn as being sulfide minerals, either as separate 
distinct phases, inclusions, or isomorphous substitu- 
tion. The most significant contribution derived from the 
present study is the direct observation and association 
of selected trace and minor elements with sulfide min- 
erals. Rather than an indirect or inferred trace ele- 
ment- sulfide mineral association, sulfide mineral 
phases were isolated allowing the morphology and 
a" to be directly evaluated. 9 refs., 31 figs., 3 
S. 
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Oil shale plant siting methodology: A guide to per- 
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Sep 88, 233p DOE/MC/11076-2833 
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This report is a guide to the permits and approvals re- 
quired to develop an oil shale resource. The permitting 
requirements of the federal government, six states 
(Colorado, Utah, Wyoming, Indiana, Kentucky, and 
Ohio), and selected county or local governments are 
reviewed. The permits and approvals are organized 
into nine categories: (1) mineral leases and rights-of- 
way, (2) acquisition of a water supply, (3) environmen- 
tal impact statement, (4) environmental quality (air 
quality, water quality, waste disposal, and wildlife 
values), (5) historical and cultural protection, (6) land 
use and socioeconomics, (7) prospecting and mining, 
(8) safety and health, and (9) transportation and com- 
munication. This report also contains examples of the 
permitting process required for the startup of two hy- 
pothetical oil shale plants. The first example is for a 
hypothetical 50,000 barrel-per-day oil shale plant lo- 
cated near Rio Blanco, Colorado. This plant uses con- 
ventional open pit mining and surface (Lurgi) process- 
ing of the shale. The permitting costs for this plant, in- 
cluding baseline data acquisition and monitoring, 
exceed $2 million. The second example, a 5,000 
barrel-per-day demonstration plant in eastern Mont- 

County, Kentucky, is based on open pit mining 
and surface (Hytort) processing of the shale. Permit- 
ting costs for the demonstration plant, including an en- 
vironmental impact statement, could approach 
$500,000. Several potential impediments to the devel- 
opment of an oil shale resource are identified and dis- 
cussed. 33 refs., 11 figs., 10 tabs. 
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Configurational diffusion of coal macromolecules. 
Quarterly progress report. 
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DOE/PC/90504-T13 
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Sponsored by Department of Energy, Washington, DC. 
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products. 


During this quarter, progress has been made in two 
areas; (1) review of the theories concerning hindered 
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diffusion of large molecules and (2) measurement of 
effective diffusion coefficients for tetraphenylporphine 
(TPP). Experimental data of TPP diffusion experiments 
showed definite hindrance effects. However, direct 
comparison of experimental data to the theoretical 
prediction was not made at this time because of mate- 
rial balance errors in some experimental sets. This 
study will be continued next quarter and hindered diffu- 
sion experiments with coal macromolecules will also 
conducted. 7 refs., 3 figs. 
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DE90008828/GAR 

ICF Kaiser Engineers, Inc., Pittsburgh, PA. 

Engineering development of advanced physical 

technology: Froth flotation. 

Quarterly technical progress report No. 5, October 

1-December 31, 1989. 

1990, 118p DOE/PC/88881-T5 

Contract AC22-88PC88881 

Sponsored by Department of Energy, Washington, DC. 

aon copy only, copy does not permit microfiche pro- 
luction. 


The Department of Energy (DOE) awarded a contract 
entitled “Engineering Development of Advanced Phys- 
ical Fine Coal Cleaning Technology -- Froth Flotation,” 
to ICF Kaiser Engineers with the following team mem- 
bers, Ohio Coal Development Office, Babcock and 
Wilcox, Consolidation Coal Company, Eimco Process 
Equipment Company, Illinois State Geological Survey 
and Virginia Polytechnic Institute and State University. 
The overall project scope of the engineering develop- 
ment project is to conceptually develop a commercial 
flowsheet to maximize pyritic sulfur reduction at practi- 
cal energy recovery values. This is being accom- 
plished by utilizing the basic research data on the sur- 
face properties of coal, mineral matter and pyrite ob- 
tained from the Coal Surface Control for Advanced 
Fine Coal Flotation Project, to develop this conceptual 
flowsheet. In addition to actual bench scale testing, 
other unit operations from other industries processing 
fine material will be reviewed for potential application 
and incorporated into the design if appropriate. This 
report describes progress on the unit operation design 
and process performance data required to (1) reduce 
or eliminate the technical and engineering uncertain- 
ties of the preliminary 20TPH advanced location semi- 
works plant and (2) design, build and operate a 2--3 
TPH advanced flotation module; raw coal charac- 
terization; advanced flotation round robin; bench scale 
process testing; and component and unit operations 
development. 8 refs., 18 figs., 5 tabs. 
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An inexpensive probe has been developed to measure 
conditions of fine cohesive powder plug in opaque 
pipeline. The probe permitted the length, velocity, and 
shape of the plug along the pipeline to be measured. 
Data from experiments with pulverized coals show that 
the solids are being conveyed in a discrete plug mode 
or a dense phase mode depending on the plug length, 
air velocity, and pipe length. Based on this information, 
methods to transport fine cohesive powder in plug flow 
mode and a plug flow model are proposed. 9 figs. 
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B. F. Jirjis, N. Senapati, R. Menton, P. Hsieh, and S. 
P. Chauhan. 13 Mar 90, 41p DOE/PC/88883-T5 
Contract AC22-88PC88883 


Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 

Battelle, in cooperation with the Electric Power Re- 
search Institute (EPRI), CQ, Inc., Ashbrook-Simon- 
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Hartley (ASH), Lewis Corporation, and Professor S. H. 
Chiang of the University of Pittsburgh, is developing an 
advanced process for the dewatering of fine and ultra- 
fine coals. The advanced process, called Electroa- 
coustic Dewatering (EAD), capitalizes on the adaption 
of synergistic effects of electric and acoustic fields to 
commercial coal dewatering systems, such as belt 
filter presses include: validation of the expected tech- 
nical feasibility and energy conservation/economic 
benefits of the EAD process as applied to fine (-100 
mesh) and ultrafine (-325 mesh) coal; and data acqui- 
sition from a continuous, process research unit (PRU) 
in order to conduct a reliable economic analysis and to 
design commercial EAD filters as well as to promote 
— of the process by the coal preparation in- 
lustry. 
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DES90009025/GAR PC A03/MF A01 
Westinghouse Electric Corp., Pittsburgh, PA. Science 
and Technology Center. 

Advanced study in solid transport: Rheological be- 
havior of dense suspension. Fifth quarterly report, 
October 1, 1989-December 31, 1989. 

Progress rept. 

J. H. Kim, J. L. C. Chen, R. M. Roidt, and H. A. 
Burgman. 17 Jan 90, 41p DOE/PC/88949-T5 
Contract AC22-88PC88949 

Sponsored by Department of Energy, Washington, DC. 
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products. 


The dynamic shear stress of glass beads has been 
measured to study the effects of experimental param- 
eters including shearing zone height, water fraction, 
bead size, and bead size distribution. A method is pro- 
posed to obtain the true shear stress from the experi- 
mental data. From the results of the experiments, it is 
concluded that the dynamic shear stress has a maxi- 
mum or minimum value at some value of each parame- 
ter. Void fraction has been measured as a function of 
applied pressure. Velocity distribution across the 
shearing zone height has been measured using laser 
doppler velocimetry. In the next quarter, a study will be 
done to develop a rheological model by combining the 
effects of the experimental parameters. In addition, the 
dynamic shear experiments with coal powder will be 
started. 3 refs., 7 figs., 6 tabs. 
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Ultra-fine coal characterization. 10th quarterly 
report, June 1, 1986-August 31, 1986. 
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Research continued during the quarter to relate the 
beneficiation characteristics of ultra-fine coal to the 
mineral-matter liberation and the bulk properties of the 
coal. In particular, the application of kinetic model 
equations to time-recovery data from batch flotation 
was studied. The bulk properties of three western 
coals were also determined. The three coals were 
Sunnyside bituminous coal from Utah, Anderson sub- 
bituminous coal from the Powder River Basin of Wyo- 
ming and Beulah-Zap lignite coal from North Dakota. 
These coals complete the set of nine coals to be char- 
acterized. 5 refs., 9 tabs. 
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Ultra-fine coal characterization. 12th progress 
report. 

F. J. Smit. 29 Feb 88, 20p DOE/PC/72007-T12 
Contract AC22-84PC72007 

Sponsored by Department of Energy, Washington, DC. 


Research continued on this program to relate benefi- 
ciation characteristics of ultra-fine coals to the mineral- 
matter liberation and bulk properties of the coals. Wa- 
shability tests are reported here which quantify miner- 
al-matter liberation during ultra-fine grinding of Pitts- 
burgh, Pocahontas No. 3, Sunnyside, Anderson and 
Beulah-Zap coals. The first three are bituminous coals 
from Pennsylvania, West Virginia and Utah, respec- 
tively, and the last two are a subbituminous coal from 


the Powder River area of Wyoming and a lignite coal 
from North Dakota. 4 refs., 5 tabs. 
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Ultra-fine coal characterization. 11th Quarterly 
report, September 1, 1986-November 30, 1986. 
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87, 34p DOE/PC/72007-T11 

Contract AC22-84PC72007 
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Research continued during the quarter to relate the 
beneficiation characteristics of nine ultra-fine coals to 
the mineral-matter liberation and other bulk properties 
of the coals. In particular, a two-parameter first-order 
kinetic equation was found to model the time-recovery 
relationships during froth flotation and could be used 
to distinguish between effects of changing coal proper- 
ties and operating conditions. Microscopic examina- 
tions were also completed during the quarter to quanti- 
fy the maceral content and mineral-matter associa- 
tions in Sunnyside bituminous, Anderson subbitumin- 
ous and Beulah-Zap lignite coals from the Western 
States. Washability tests to determine mineral-matter 
liberation during ultra-fine grinding of Upper Freeport 
coal were also finished. The 1.40 specific-gravity float 
from the 20-micrometer x 0 coal contained 2.11% ash 
and 0.04% pyritic sulfur compared to 9.48% ash and 
peat pyritic sulfur in the original washed coal. 7 refs., 
tabs. 
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Research on oil shales, oil sands, and coal from the 
Western Research Institute are briefly discussed. 
Topics include chemical and physical characterization, 
processing, product characterization, environmental 
studies, waste characterization, geochemistry, and 
combustion. 1 tab. (CBS) 
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The incineration of municipal solid waste (MSW) is an 


. important source of renewable energy. The objective 


of the present support studies is to extend our under- 
standing of important hydrodynamic and chemical 
mechanisms that affect incinerator efficiency and envi- 
ronmental performance. The work is broken down into 
several tasks, each with specific goals as summarized 
here. Task 1, Chemical Reaction Phenomena, is in- 
tended to develop an understanding of the formation 
and destruction mechanisms for polychlorinated di- 
benzo-p-dioxins (PCDDs) and polychlorinated diben- 
zofurans (PCDFs). A model basis for examining the ef- 
fects of incinerator operating conditions and design 
parameters on the emissions of these species was de- 
veloped. The objective of Task 2, Hydrodynamics, was 
to develop an understanding of the solids and - flow 
and mixing ee in rotary incinerators. The goal 
of Task 3, Process Design, was to develop the basis 
for engineering modelling of overall combustor per- 
formance, particularly as related to minimization of 
toxic and regulated emissions. The purpose of Task 5, 
Monitoring, Instrumentation, and Control, was to make 
recommendations for the utilization of advanced con- 
trol techniques, in particular of on-line diagnostics, that 
can be used to improve rotary combustor operation, 





Particularly with regard to emissions control. 64 refs., 
43 figs., 13 tabs. 
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Coprocessing products have been prepared from 
Maya crude residue and Illinois No. 6 coal over a range 
of reactant ratios. These are being analyzed to provide 
both detailed knowledge of the composition of these 
products and to determine the extent to which the 
products originate from the residue or coal. The reac- 
tion compositions and conditions have been described 
in previous reports. Fraction from these coprocessing 
preparations have been further processed by liquid 
chromatographic methods to produce narrow cuts of 
the hydrocarbon classes. Several of the saturate hy- 
drocarbon fractions have been analyzed by mass 
spectrometry for cycloalkyl ring number distribution. 
Carbon isotope ratio values have been determined for 
all of the major fractions produced from the distillates 
and for all of the saturate and aromatic hydrocarbon 
subfractions produced from the neutral fractions. Acid 
fractions have been examined by non-aqueous titra- 
tion and | a chromatography --- mass spectrometry 
analysis. 3 figs., 9 tabs. 
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Diffusion into coals is of considerable technological 
importance since many coal modification processes, 
such as direct liquefaction, desulfurization, deminerali- 
zation, and chemical modification, involve diffusion of 
liquids or gases into the coal. The rate of reactants 
diffusing into the particles is often the rate-limiting 
step. Two different dynamic — studies were per- 
formed to elucidate the phenomenological and mecha- 
nistic analyses of swelling. The first method is the dy- 
namic swelling desiccator studies which consist of 
high penetrant activity vapor swelling studies. The 
second method is the thermogravimetric analyzer 
studies which consists of low penetrant activity vapor 
swelling studies. The penetrant activity for chloroform, 
pyridine, and N,N-dimethylformamide were investigat- 
ed. 8 refs., 34 figs., 11 tabs. 
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Short communication. 


060,459 

DE$0012235/GAR PC A08/MF A01 
Brown Univ., Providence, RI. Div. of Engineering. 
Diffusion in coals. Final technical report. 

Progress rept. 

E. M. Suuberg, Y. Otake, and Y. Sezen. Apr 90, 164p 
DOE/PC/80527-12 

Contract FG22-85PC80527 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
~ ce Originai copy available until stock is exhaust- 


The present study is concerned with the process of 
activated diffusion of solvents that significantly swell 
the coal. There are strong analogies with the behavior 
of glassy polymers. These analogies will aid greatly in 
interpretation of the data. Topics discussed include: 
theories of solvent swelling of coals and the nature of 
specific interactions; gas solubility in coals and BET 
surface area; theories of diffusion and swelling proc- 
esses in macromolecular systems; the significance of 
thermal treatment on the macromolecular structure of 
coals; the effect of moisture on the diffusion of organic 
molecules in coal; measurement of the kinetics of dif- 
fusion in coals by solvent swelling; the kinetics of diffu- 
sion of swelling organic solvents in coals; use of a 
chromatographic technique to characterize diffusion 
rates of organic solvents in coals; and a model of coal 
pyrolysis with condensed phase diffusion --- limited 
escape of volatiles. 227 refs., 45 figs., 15 tabs. 
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Understanding of the surface properties of coal and 
associated mineral matter is essential in order to 
remove sulfur-bearing and other ash minerals from 
finely ground coal using surface-based processes 
such as froth flotation and oil agglomeration. This in- 
vestigation was conducted to identify and characterize 
those properties of coal that determine its wetting 
characteristics and its behavior in surface-based coal 
cleaning processes. Emphasis has been given to the 
surface oxidation of coal and its role in wetting behav- 
ior and the flotation response of coal. 203 refs., 71 
figs., 13 tabs. 


060,461 
DE90012277/GAR PC A02/MF A01 
Oak Ridge National Lab., TN. 

Ethanol production by immobilized microorga- 
nisms. Foreign trip report, May 27-June 9, 1988. 

B. H. Davison. 23 Jun 88, 9p ORNL/FTR-2902 
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The traveler presented research on ethanol production 
by immobilized Z. mobilis in a fluidized-bed bioreactor 
and the hydrodynamics of these systems. Discussions 
were held on the current progress on the collaborative 
research grant and on possible sources for continued 
collaborative support. The current laboratory research 
at the two sites was discussed and observed, including 
ethanol production, immobilized cells, plant-cell cul- 
ture, and extractive distillation of ethanol. 
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Summary of the status of biomass conversion 
technologies and opportunities for their use in 
Latin America. 
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9008104-2 
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Pan American engineers: partners for progress, Wash- 
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Biomass plays a significant role in energy use in devel- 
— countries; however, these resources are often 
u very inefficiently. Recent technology develop- 
ments have made possible improved conversion effi- 
ciencies for utility scale technologies. These develop- 
ments may be of interest in the wake of recent policy 
changes occurring in Central America, with respect to 
independent power production. Efforts are also being 
directed at developing biomass conversion technol- 
ogies that can interface and/or compete with internal 
combustion engines for small, isolated loads. This 
paper reviews the technological status of biomass 
conversion technologies appropriate for commercial, 
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industrial, and small utility applications in developing 
countries, and in Latin America in particular. Market 
opportunities, constraints, and technology develop- 
ments are also discussed. 22 refs., 1 tab. 
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This document describes a trip a Maastricht, The 
Netherlands, for the purpose of attending the 1987 
International Conference on Coal Science and pre- 
senting a paper entitled ‘Structural Information from 
the Selective Methylation of Acidic -OH and (triple 
bond)CH sites in a Premium Coal Sample.’ The areas 
of coal science that were highlighted during the confer- 
ence were coal structure and characterization, basic 
coal science, coal liquefaction, beneficiation, gasifica- 
tion, pyrolysis, and combustion. Talks given in the sec- 
tions on coal structure and characterization and basic 
coal science were especially relevant to current coal 
research efforts in the Chemistry Division at ORNL. 
Additional benefit was possible from informal discus- 
sions with researchers whose interests are in the appli- 
cation of alkylation chemistry and solid state NMR 
techniques for coal structural analysis. Discussions 
with researchers at the Coal Research Establishment 
focused on various aspects of coal utilization and the 
application of solid state analytical techniques for ad- 
dressing engineering and/or environmental problems 
associated with coal utilization. 
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The traveler attended the 1987 International Confer- 
ence on Coal Science. The conference addressed the 
major areas of coal science with symposia on coal 
structure and characterization, coal liquefaction, gasifi- 
cation, pyrolysis, basic coal science and coal combus- 
tion. Of particular interest to ORNL Chemistry Division 
programs was the symposium on coal structure and 
characterization. The traveler presented a paper to a 
large audience in this symposium and benefited from 
many informal discussions of coal structure and the 
application of solid state NMR techniques in coal char- 
acterization. Discussions at the Laboratory of Physical 
Chemistry, University of Nijmegen provided the travel- 
er with the nity to discuss the physics of heter- 
onuclear decoupling techniques with Professor 
Veeman and to learn of his new research efforts in the 
area of imaging rotating samples. 
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Bioconversion of coal. Foreign trip report, July 7, 
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The traveler attended a seminar on “Biochemistry and 
Microbiol of Coal and Coal Substances” and pre- 
sented an invited paper on “Microbial Coal Solubiliza- 
tion.” There were three basic subjects discussed: mi- 
crobial coal desulfurization, the microbial tion 
and utilization of model coal compounds, microbi- 
al attack on macromolecular structures of coal and 
lignin. The overall theme of the meeting was how 
microbiol might play a role in the future recovery of 
coal from mines (greater than 4500 ft). The trav- 
eler also visited two coal research institutes, Bergbau- 
Forschung and Studiengeselischaft Kohlegewinnung, 
Zweite Generation, e.V. and learned about the pur- 
pose and activities of these facilities. 
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Fossil energy environmental research. Foreign trip 
report, September 11, 1987-September 26, 1987. 

C. D. Scott. 28 Sep 87, 6p ORNL/FTR-2690 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


The traveler presented an invited paper on fossil 
energy environmental research at the 6th International 
Conference on Chemistry for the Protection of the En- 
vironment. Invited seminars on advanced biotechnol- 
ogy concepts were presented at the Department of 

mical Engineering of the University of Genoa and 
at the Energy Research Center of the National Com- 
mittee for Nuclear and Alternative Energy. Extensive 
discussions on bioprocessing applications were also 
carried out at both institutions. 
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The traveler presented a paper on advanced bioreac- 
tors for ethanol production at the 8th International Bio- 
technology Symposium and participated in the meet- 
ing. An invited seminar on advanced biotechnology 
concepts was presented at the Institut National des 
Sciences Appliquees in Toulouse. Extensive discus- 
sions on bioprocessing applications were also carried 
out at the Institute. 


Foreign trip 
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This quarter, Dr. Ansan has become skilled in handling 
the Seteram C-80 calorimeter and has used it to study 
heats of immersion of polyvinylpyridine and silica in a 
series of acids. He has also extended, and for the time 
being completed, our comparison of heats of interac- 
tion of polyvinylpyridine slurries and pyridine solutions 
with a series of sulfonic and carboxylic acids. These 
studies demonstrate the expected direct proportional- 
ity between the response of homogeneous and heter- 
ogeneous base systems towards proton transfer from 
Broensted acids. The interactions of silica with the 
series of acids is quite surprising, and to our knowl- 
edge unprecedented. It appears to demonstrate a re- 
markable ability of silica to act as a hydrogen-bond 
donor even to systems which are so acidic that they 
would be expected to protonate the hydroxyl groups 
on the silica surface. At present we have on hand pre- 
mium samples of Wyodak, Illinois (number sign)6 and 
Pittsburgh (number sign)8 Coals from the Argonne Na- 
tional Coal Bank. In addition we have from Exxon three 
coal-derived asphaltenes obtained from a single Raw- 
hide subbituminous coal which can be compared with 
the original Rawhide coal by their heats of interaction 
with a series of carefully chosen acids and bases. 1 
fig., 3 tabs. 
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The overall project scope of the engineering develop- 


ment project is to conceptually develop a commercial 
flowsheet to maximize pyritic sulfur reduction at practi- 
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cal energy recovery values. This is being accom- 
plished by utilizing the basic research data on the sur- 
face properties of coal, mineral matter and pyrite ob- 
tained from the Coal Surface Control for Advanced 
Fine Coal Flotation Project, to develop this conceptual 
flowsheet. The conceptual flowsheet must be exam- 
ined to identify critical areas that need additional 
design data. This data will then be developed using 
batch and semicontinuous bench scale testing. In ad- 
dition to actual bench scale testing, other unit oper- 
ations from other industries processing fine material 
will be reviewed for potential application and incorpo- 
rated into the design if appropriate. The conceptual 
flowsheet will be revised based on the results of the 
bench scale testing and areas will be identified that 
need further larger scale design data verification, to 
prove out the design. The proof of concept will be ac- 
complished by designing, constructing, operations and 
testing a 2--3 ton per hour proof-of-concept plant. This 
plant will be designed for continuous operation and will 
include two consecutive 5 days, 24 hour per day runs 
on each of the three test coals to demonstrate process 

formance on a commercial basis. The data from the 

sic research on coal surfaces, bench scale testing 
and proof-of-concept scale testing will be utilized to 
design a final conceptual flowsheet. Progress is dis- 
cussed. 2 refs., 32 figs., 25 tabs. 
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The objective of this project is to investigate the phe- 
nomenon of hindered diffusion of coal macromole- 
cules in idealized porous media. Tasks include: (1) 
construction a diffusion cell with ideal pore structure 
for determination of diffusion coefficients. (2) Prepara- 
tion/characterization of ideal porous membranes. (3) 
Perform model compound experiments to calibrate 
and test diffusion apparatus and methodology. (4) 
Preparation/characterization of coal macromolecules. 
(5) Data analysis to evaluate the diffusional behavior of 
coal macromolecules. 8 refs., 3 figs., 2 tabs. 
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The Petroleum Supply Monthly (PSM) is one of a family 
of three publications produced by the Petroleum 
Supply Division within the Energy Information Adminis- 
tration (EIA) reflecting different levels of data timeli- 
ness and completeness. The other two publications 
are the Weekly Petroleum Status — (WPSR) and 
the Petroleum Supply Annual (PSA). Data presented in 
the Petroleum Supply Monthly describe (PSM) the 
supply and disposition of petroleum products in the 
United States and major US geographic regions. The 
data series describe production, imports and exports, 
inter-Petroleum Administration for Defense (PAD) Dis- 
trict movements, and inventories by the primary suppli- 
ers of petroleum products in the United States (50 
States and the District of Columbia). The reporting uni- 
verse includes those petroleum sectors in “Primary 
Supply.” Included are: petroleum refiners, motor gaso- 
line blenders, operators of natural gas processing 
plants and fractionators, inter-PAD transporters, im- 
porters, and major inventory holders of petroleum 
products and crude oil. When aggregated, the data re- 
ported by these sectors approximately represent the 
consumption of petroleum products in the United 
States. Data presented in the PSM are divided into two 
sections: (1) the Summary Statistics and (2) the De- 
tailed Statistics. 
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Feasibility of wet oxidation for combustion of coal 
slurries. Phases 1 and 2: Final report. 
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Coal combustion by wet oxidation, a process in which 
organic material is oxidized by air, or other oxygen- 
containing gas, in the presence of liquid water, was in- 
vestigated. Key findings were that the rate of wet oxi- 
dation in the range of 600--670(degree)F is more than 
an order of magnitude faster than the rate in the range 
400--500(degree)F. This would reduce the residence 
time in the reactor from several hours to a few minutes. 
Heat release rates were found to approach one million 
Btu per hour per cubic foot. Furthermore NO(sub x) 
and SO(sub x) were found to be in the single-digit ppM 
range. The filter cake dischargability was very good 
and the EP toxicity of the solids was substantially 
below limits. The study also found that wet oxidation 
was economically competitive with conventional and 
advanced combustion technologies. The operating 
costs were even lower when using low-value or nega- 
tive-value (waste) fuels which can be burned by wet 
oxidation. Wet oxidation has many possibilities in small 
industrial applications. Even dirty and waste fuels can 
be cofired without emissions of NO(sub x) and SO(sub 
x). 30 refs., 15 figs., 16 tabs. 
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LLNL oil shale project review. 
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Livermore’s oil shale project is funded by two budget 
authorities, two thirds from base technology develop- 
ment and one third from environmental science. Our 
base technology development combines fundamental 
chemistry research with operation of pilot retorts and 
mathematical modeling. We’ve studied mechanisms 
for oil coking and cracking and have developed a de- 
tailed model of this chemistry. We combine the de- 
tailed chemistry and physics into oil shale process 
models (OSP) to study scale-up of generic second 
generation Hot-Recycled-Solid (HRS) retorting sys- 
tems and compare with results from our 4 tonne-per- 
day continuous-loop HRS pilot retorting facility. Our 
environmental science program focuses on identifica- 
tion of gas, solid and liquid effluents from oil shale 
processes and development of abatement strategies 
where necessary. We’ve developed on-line instru- 
ments to quantitatively measure trace sulfur and nitro- 
gen compounds released during shale pyrolysis and 
combustion. We’ve studied shale mineralogy, inorgan- 
ic and organic reactions which generate anc consume 
environmentally sensitive species. Figures, refer- 
ences, and tables are included with each discussion. 
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The United States is well positioned to play an expand- 
ing role in meeting the energy demands of the Asian 
Pacific Basin (APB). US coal reserves, among the 
world’s largest, contain vast amounts of surface-mine- 
able coal in the West in addition to significant volumes 
in the Midwest and East. However, high inland-trans- 
portation costs and the relatively low calorific value of 
some Western coals have recently resulted in deliv- 





ered prices exceeding those of the world market -- 
maintaining the United States as a marginal supplier in 
a market that now receives one-third of worldwide 
steam-coal exports. This study describes alternatives 
that might reduce these delivered costs, emphasizing 
transport modes for four regions and mentioning 
blending for a fifth: (1) subbituminous coals of the 
Powder River Basin (Wyoming and Montana), (2) bitu- 
minous coals of central Utah and Colorado, (3) bitumi- 
nous and subbituminous coals of the Four Corners 
Region (where Utah, Colorado, New Mexico, and Ari- 
zona meet), (4) bituminous and subbituminous coals of 
Alaska, and (5) bituminous coals of the Illinois Basin 
(lilinois, Indiana, and western Kentucky). It investigates 
innovative rail and ocean transport modes, coal-slurry 
pipelines, coal blends, and unconventional transport 
modes like overland conveyors and intermodal con- 
tainers. It compares delivered prices under various 
scenarios, combining different transportation alterna- 
tives. 142 refs., 28 figs., 38 tabs. 
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The US Department of Energy’s (DOE) Office of Fossil 
Energy, in response to industry and government re- 
quests, has assembled this directory of organizations 
interested in — new opportunities for coal use 
in the United States. It was developed as a guide for 
identifying organizations offering coal-related prod- 
ucts, services, and technologies, and for facilitating the 
exchange of ideas between organizations interested in 
innovative coal utilization technologies. A primary ob- 
jective of the directory is to provide a vehicle for estab- 
lishing communications between organizations inter- 
ested in furthering the use of domestic coal resources, 
and in particular conducting advanced research, de- 
velopment, and demonstration of coal fuels and tech- 
nologies. Entries in this directory present corporate 
profiles, primary business niches; technologies, prod- 
ucts, and/or services offered; technologies of interest, 
such as joint ventures, equity funding, or commercial- 
ization of technologies. Listings also provide key com- 
pany contacts; addresses; and telephone, telex and 
fax numbers. 
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This report describes the clean coal technology pro- 
gram. Environmental considerations and conversion 
technologies are discussed. (CBS) 
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The United States is well positioned to play an expand- 
ing role in meeting the oe demands of 
the Asian Pacific Basin (APB). The US Clean Coal 
Technology (CCT) Demonstration Program, spear- 
headed, stewarded, and managed by the US Depart- 
ment of Energy in full partnership with US industry, pro- 
vides a proving ground for innovative coal-related 
technologies. Its precombustion, combustion, post- 
combustion, and conversion technologies, once 
tested and proven at the demonstration level, are ex- 


pected to be applicable to coal-burning facilities in the 
APB (and elsewhere), in both the utility and industrial 
sectors. These technologies and concepts are expect- 
ed to allow for increased utilization of the vast coal and 
lignite resources in the APB in an efficient, economic, 
and environmentally acceptable manner. They also 
could provide the opportunity for increased sales of US 
coals. Specific, potential applications in the APB will 
be presented, highlighting possibilities in Indonesia, 
Japan, the Peoples’ Republic of China, South Korea, 
Taiwan, and Thailand. 4 refs., 1 tab. 
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Bacterial cultures capable of dibenzothiophene (DBT) 
degradation were tested for their ability to modify the 
organosulfur constituents in an alkali solubilized Illinois 
No. 6 coal product. Buffered solutions of solubilized 
coal were incubated one week with bacterial cultures 
and subsequently analyzed by Fourier transform infra- 
red spectroscopy (FTIR) and elemental microanalysis. 
11 refs., 3 figs., 2 tabs. 
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Open-Gradient Magnetic Separation (OGMS) using 
superconducting quadrupole magnets offers a novel 
beneficiation technology for removing pyritic sulfur 
from pulverized dry coal. It is estimated to have a 
power demand 75% lower than techniques using con- 
ventional electromagnets, while achieving higher sep- 
aration forces. Additionally, the system operates in a 
continuous mode and uses no chemicals. Because 
OGMS is specifically applicable to finely ground coal 
(120-325 mesh), its development could encourage the 
commercialization of other unconventional coal tech- 
nologies, such as coal-water slurries, fluidized-bed 
combustion, and synfuels. 3 figs., 1 tab. 
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Research programs on coal conversion processes, 
science, and waste management, from the University 
of North Dakota, are presented. Topics include: flue 
gas cleanup, waste management, regional energy 
policy program for the northern Great Plains, turbine 
combustion phenomena, combustion inorganic trans- 
formation, liquefaction reactivity of low-rank coals, 
gasification ash and slag characterization, coal sci- 
ence, fluidized bed combustion, beneficiation of low- 
rank coals, combustion characterization of low- rank 
coal fuels, diesel utilization of low-rank coals, produce 
and characterize HWD fuels for heat engine applica- 
tions, low-rank coal direct liquefaction, production of 
hydrogen and by-products from coals, and chemistry 
of sulfur removal in mild gas. 
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Paris-11 Univ., Orsay (France). 
Contribution to the structural study of petroleum 
— fluids by nuclear magnetic resonance. 
sis. 
B. Rousseau. 1987, 162p FRNC-TH-3576 
In French. 
U.S. Sales Only. Paper copy only, copy does not 
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NMR spectroscopy is used for the determination of a 
mean molecule representative of a petroleum fraction. 
Nuclear magnetic resonance of proton and carbon 13, 
and high resolution mass spectrometry are used to 
build a set of mean pseudo-molecules representing 
part of a particular fluid: the Alwyn fluid which comes 
from a North Sea deposit. Different methods of mean 
molecular weight measurements by NMR are com- 
pared and are also compared to high resolution mass 
spectrometry. 45 refs. 
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This annual report (Part 1) covers the results of coal 
and geothermal energy development NEDO carried 
out by fiscal 1988, and future subjects. In the develop- 
ment of coal, geological structures overseas were in- 
vestigated in order to insure the stable supply of for- 
eign coal to Japan, and at the same time coal liquefac- 
tion and gasification technologies to convert coal into 
clean fluid energy were developed in order to further 
enlarge the utilization of coal resources. Particularly in 
the development of hydrogen production technologies 
utilizing coal, facility design and equipment production 
of a 20t/d pilot plant were conducted, and installation 
works have been almost completed except for electric 
instrumentation facilities of the gasification process. In 
the development of geothermal energy, in order to ac- 
celerate the development of Japanese geothermal re- 
sources, investigation on the geothermal resources of 
whole Japan, investigation for the acceleration of geo- 
thermal development, and establishment of detection 
technologies were carried out, and developments of 
power generation technologies utilizing hot water, and 
power generation technologies utilizing high tempera- 
ture rock body were also conducted. 154 figs., 54 tabs. 
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In order to predict the supply and demand in petrole- 
um, the trend of various Asian Pacific countries in the 
circum-Pacific area are a key to forecast the future. 
Therefore, the demand in petroleum, production of pe- 
troleum, refinery capacity were analysed around the 
circum-Pacific area and problems were pointed out. 
Then, the future prospect about petroleum flow and 
required refinery capacity about petroleum flow in the 
circum-Pacific area in 2000 was estimated, using the 
petroleum flow model which was developed by the In- 
stitute of Energy Economics, as based on the relation 
to the imported petroleum products in Japan. While, 
the circumstances with petroleum in the countries 
where the site investigation was applied, were ar- 
ranged for each countries. Overseas investigation 
were conducted for those eight-country such as Korea, 
Taiwan, Malaysia, Indonesia, Singapore, Australia and 
USA, and the present situation and data about future 
prospect for supply and demand in petroleum were 
collected and their circumstances were studied. 37 
figs., 121 tabs. 


060,484 
DE90506105/GAR 
Aix-Marseille-3 Univ. (France). 
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Algorithms for the calculation of liquid-vapor equi- 
libriums and the setting of parameters characteriz- 


ing heavy petroleum 
Thesis. 


A. Gramajo. 1987, 229p FRNC-TH-3465 
in French. 
U.S. Sales Only. 


The aim of the study is the calculation of equilibria for 
given temperature and pressure, especially near the 
triple point. Algorithms proposed are adapted to 3- 
rg and 2-phase equilibria. Gas condensate model- 
_ obtained by representation of the heavy fraction 

a fictive constituent using the corrected cubic 
equation of Peng and Robinson. Algorithms for adjust- 
ment of the fictive constituent is based on maximum 
probability and variance analysis. They are tested for 
various natural gas modelling (fluid composition, 
volume, characteristics and phase equilibria during ex- 
pansion, behavior simulation for all steps of production 
in porous media, pipelines and separators). 


060,485 

DE90507845/GAR PC A03/MF A01 

Central Research Inst. of Electric Power Industry, 

Chiba (Japan). 

eg no seibutsu kako +“ Coal cleaning gijutsu 
biseibutsushori no oho ni kansuru 

(Bioprocessing of ant 2). Application of 

gery. i 0 coal weaning technique). 

ve 89, 40p CRIE-U-89042 

in Japanese. 

U.S. Sales Only. Portions of this document are illegible 

in microfiche products. 


The authors surveyed current coal cleaning tech- 
niques and ee an application of microbial 
coal cleaning to both of current coal fired power plants 
and newly developing power plants, such as coal 
water mixture (CWM) power plants or coal gasification 
combined cycle power plants. Coal cleaning tech- 
niques are classified into three areas, physical, chemi- 
cal and microbial. Microbial coal cleaning may be ca- 
pable to be applied as a technique before combustion 
to various types of coal fired power plants, for reduc- 
tion of sulfur emission and ash output from power 
plants. Two kinds of microbial techniques, one is com- 
bined application to flotation in the CWM production 
process, and the other is heap leaching at coal storage 
sites. In order to establish microbial cleaning system, 
its related techniques such as acidic drain transaction 
system etc. must be developed simultaneously. 86 
refs., 11 figs., 9 tabs. 


060,486 

DE90784639/GAR PC AO5/MF A01 
Agence Francaise pour la Maitrise de I’Energie, Paris. 
Briquetting of agricultural and forestry residues in 
the developing countries: a synthesis of the publi- 
cations on this subject and a summary of experi- 


ences. 

R. Louvel. Mar 86, 90p AFME-85.09.1134 
In French. 

U.S. Sales Only. 


The state of the art in compaction (briquetting) of the 
agricultural and forestry residues is presented through 
a bibliographic study and experiments synthesis. 
Small-scale (village level) and big-scale densification 
equipment are reviewed and related to real local con- 
ditions in the developing countries, such as fire place 
and furnace technology, economic feasiblity of a press 
system, resource availability, etc. Recommendations 
are given for research and development strategies. 
(ERA citation 15:030195) 


060,487 

PB90-269606/GAR PC AO5/MF A01 
Cornell Univ., Ithaca, NY. Coll. of Engineering. 
Thermodynamic and Transport Properties of Natu- 
ral Gas Fluids in Pores. Annual Report January 1, 
1989-December 31, 1989. 

K. E. Gubbins. 31 pa 90, 96p GRI-90/0110 

Contract GRI-5086-260-1254 

See also report for 1988, PB90-129917. Sponsored by 
Gas Research inst., Chicago, IL. 


The behavior of fluids in narrow capillary pores has 
been studied using the methods of statistical mechani- 
cal theory and computer simulation. The authors have 
completed a study of the adsorption of methane in 
carbon micropores using nonlocal mean field theory 
and molecular simulation. They find that for a given 
temperature there is an optimum gas pressure and 
pore size. They have also carried out calculations for 
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the adsorption of argon-krypton and methane-ethane 
mixtures in carbon pores. Very high selectivity is found 
for the more wena adso! component at the 
lower temperatures. The selectivity is a complex func- 
tion of temperature, pressure, composition and pore 
size. Layering transitions have been studied using mo- 
lecular simulation for the first time. The simulation re- 
sults are qualitatively similar to experiments for inert 
gases on carbon. 


060,488 

PBS0-270372/GAR PC A05/MF A01 
Brigham Young Univ., Provo, UT. Dept. of Chemistry. 
Chemical Characterization of Thermal Maturity in 
Coals Using High Resolution Chromatographic 
Methods. Annual Report May 1989-April 1990. 

M. L. Lee. Jul 90, 76p GRI-90/0151 

Contract GRI-5088-260-1640 

See also PB90-114554. Sponsored by Gas Research 
Inst., Chicago, IL. 


A mild base-catalyzed depolymerization method has 
been applied to three coals (North Dakota Li = 
Utah Blind Canyon high volatile bituminous, and 
hontas No. 3 low volatile bituminous) from low to high 
rank. Resultant solubilities ranged from 60 to 90 per- 
cent. Comparative results of the depolymerization 
products with coal solvent extracts indicate that the 
solvent extractable portion of coal becomes more 
characteristic of the macromolecular structure of coal 
as rank increases. Furthermore, the compositions of 
the depolymerized macromolecular structures of the 
different rank coals were surprisingly similar. The poly- 
cyclic aromatic hydrocarbons in the solvent extracts 
had structural features that appear to be more related 
to coal rank or maturity than do the components of the 
depolymerized coals. There were preferred aromatic 
moieties for which the degree of alkylation and extent 
of aromatization decreased and increased, respective- 
ly, with rank. The use of supercritical ammonia as a 
mobile phase, and the improvements in two-dimen- 
sional chromatograph for supercritical fluid chromatog- 
raphy strengthen the possibility of identifying aromatic 
moieties with linking groups in the various fractions. 


060,489 

PBS0-270380/GAR PC A03/MF A01 

Michigan Univ., Ann Arbor. Dept. of Chemical Engi- 

neering 

Novel Catalytic Materials for Methane Activation 

and Selective Oxidation of Hydrocarbons. Final 
rt September 1986-May 1990. 

J. Schwank. Aug 90, 19p GRI-90/0177 

Contract GRI-5086-260-1324 

See also PB89-131171. Sponsored by Gas Research 

Inst., Chicago, IL. 


The report summarizes the results of a three year re- 
search program aimed at fundamental investigations 
of catalytic activation of methane. Main emphasis was 
placed on exploring the selective oxidation of methane 
to formaldehyde. Oxide catalysts were prepared and 
tested for their ability to catalyze the selective oxida- 
tion of methane. The catalysts were characterized by a 
variety of physical and chemical methods including 
surface area measurements, thermogravimetry, infra- 
red spectroscopy, X-ray diffraction, neutron activation 
analysis, analytical and high resolution electron mi- 
croscopy, photoelectron spectroscopy, isotopic ex- 
change of oxygen between gas phase and solid 
phase, and electrical conductivity measurements. The 
Catalytic activity was assessed in a flow reactor operat- 
ed under differential reaction conditions. Product anal- 
ysis was performed by gas chromatography and gas 
chromatography/mass spectrometry. To develop a 
better mechanistic understanding of methane activa- 
tion kinetics, kinetic simulations were carried out. The 
predictions derived from computer modelling were 
then verified experimentally. 


060,490 

PBS0-270422/GAR PC A07/MF A01 
Cornell Univ., Ithaca, NY. Coll. of Engineering. 
Molecular Theory and Computer Simulation Stud- 
ies of Natural and Synthetic Gas Mixtures. Annual 
Report January 1-December 31, 1989. 

K. E. Gubbins. 31 Jan 90, 129p GRI-90/0109 
Contract GRI-5087-260-1452 

See also report for 1988, PB90-130329. Sponsored by 
Gas Research Inst., Chicago, IL. 


The effect of molecular associations on the phase 
equilibria of fluids with multiple bonding sites is investi- 
gated. The individual molecules are represented by a 
chain of fused spheres with off-center, square-well at- 


tractive sites. Such a system’s thermodynamic proper- 
ties can be calculated by using expressions based on 
a cluster expansion theory. Comparisons with experi- 
mental data have been made for several pure fluids of 
associating molecules, including acetone, methanol, 
ethanol, and nitric oxide. The results are excellent. 
Such comparisons have aiso been made for alkane- 
alcohol mixtures. Results for phase equilibria, heats of 
mixing, and heat capacities show quite good agree- 
ment for the shorter chain molecules but become 
poorer for longer chain lengths. Molecular dynamics 
simulations have been carried out to study the kinetics 
of H-bond formation and breaking for alcohols. 


060,491 
PB90-270448/GAR PC A07/MF A01 
Institute of Gas Technology, Chicago, IL. 
Workshop on Plastic Pipe Location, Westin Chica- 
go Hotel, Chicago, Illinois, May 1-2, 1990. 
opical rept. 
May 90, 148p GRI-90/0217 
Contract GRI-5087-271 -1605 
Sponsored by Gas Research Inst., Chicago, IL. 


Preprints of papers presented to the May 1990 GRI 
Workshop on Plastic Pipe Location are provided. 
Topics include an historical overview of plastic pipe lo- 
cation, the location of non-metallic utilities, radar appli- 
cations, the Terrascan system, plastic pipe location in 
Japan, subsurface pipe mapping, and non-contact 
acoustic buried plastic pipe location. 


060,492 

PB90-502857/GAR CP T02 
Department of Energy, Washington, DC. Energy Infor- 
mation Administration. 

Oil and Gas Field Code Master List (1990) and Oil 
and Gas Invalid Field Record List. 

Data file. 

22 May 90, mag tape DOE/DF/MT-90/052 

System: IBM 370/3084 QX; MVS/XA_ operating 
system. Supersedes PB89-209449. 

Available in 9-track EBCDIC character set, 1600 bpi. 
iq 6250 bpi, the price is T02. Documentation is on 
ile. 


The Energy Information Administration (EIA) has de- 
veloped a system of codification of the oil and gas 
fields throughout the United States, The Oil and 
Field Master List. It is intended to provide a unique 
standard code for all oil and/or gas fields. The Master 
List is organized by State, with fields sorted alphabeti- 
cally by name within each individual State. Fields locat- 
ed in the Federal Offshore area are listed with the adja- 
cent State. The Fields listed are geologic fields as de- 
fined by EIA. The six-digit field code is unique to the 
field name, regardless of whether one or several fields 
exist nationwide with that particular name. The Oil and 
Gas Invalid Field Record List are those records of field 
names and codes which were found to be technically 
incorrect or the fields nonexistent and therefore re- 
moved from the master list. This Invalid Field Record 
List on tape is cumulative, whereas the list in the pub- 
lished book is only those invalidated this year. The Oil 
and Gas Field Code Master List is published annually 
under code DOE/EIA-0370. 


060,493 

TIB/A90-81409/GAR PC E07 
Technische Univ. Berlin (Germany, F.R.). Fachbereich 
13 - Lebensmitteltechnologie und Biotechnologie. 
Anaerober Abbau proteinhaltiger Abwaesser im 
Schlammbettreaktor: Korrelation zwischen Meth- 
anbildung und Coenzym F sub 420 -Konzentration 
in der Anlaufphase. (Anaerobic degradation of 
protein-containing waste waters in the sludge-bed 
reactor: Correlation between methane formation 
and the concentration of coenzyme F sub 420 in 
the starting phase). 

Diss. (Dr.-Ing). 

D. Schulze. 24 Aug 88, 124p 

In German. 


A gelatinous model waste water and an effluent from 
baker’s yeast production were subjected to anaerobic 
treatment in a single-stage sludge-bed reactor in the 
mesophilic temperature range. In all tests, the em- 
ployed pH-static control of the waste water afflux (sup- 
posed pH-value 7.4) entailed a fast and well-controlled 
starting phase of the process, which was largely termi- 
nated after a 40-to-50 days test period. The quantita- 
tive recording of coenzyme F sub 420 in the accreting 
bacteria sludge during the starting phases of the inves- 
tigated fermentations permitted statements on the 





methanogenic activity of the microorganisms and, 
thereby, a judgement of the entire process. In combi- 
nation with other fermentation parameters it was pos- 
sible to estimate more accurately the proportion of 


methanogenic biomass. (orig./EF). (Copyright (c) 1990 
by FIZ. Citation no. 90: 081408.) 


Geothermal Energy 


060,494 
DE90012889/GAR PC A02/MF A01 


— Univ., San Diego, La Jolla. Dept. of Chemis- 
ucSsD geothermal ad program. Annual 


progress report, FY 1 

J. H. Weare. 1989, 8p DOE/SF/17712-T1 

Contract ACO7-88SF17712 

Sponsored by Department of Energy, Washington, DC. 
poh of this document are illegible in microfiche 
products. 


The development of a geothermal resource requires a 
considerable financial commitment. As in other energy 
extraction ventures, the security of this investment can 
be jeopardized by the uncertain behavior of the re- 
source under operating conditions. Many of the most 
significant problems limiting the development of geo- 
thermal power are related to the chemical properties 
of the high temperature and highly pressured forma- 
tion fluids from which the energy is extracted. When 
the pressure and temperature conditions on these 
fluids are changed either during the production phase 
(pressure changes) or during the extraction phase 
(temperature changes) of the operation, the fluids 
which were originally in equilibrium under the new con- 
ditions by precipitation of solid materials (scales) or re- 
lease of dissolved gases (some toxic) in the formation 
and well bores or in the plant equipment. Unfortunate- 
ly, predicting the behavior of the production fluids is 
difficult, because it is a function of many variables. In 
order to address these problems the Department of 
Energy is developing a computer model describing the 
chemistry of hoacsype fluids. The model under de- 
velopment at UCSD is based on recent progress in the 
physical chemistry of concentrated aqueous solutions, 
and is covered in this report. 


060,495 
DE90013808/GAR PC A11/MF A02 
Lawrence Berkeley Lab., CA. 

Database for the Geysers geothermal fieid. 
Volume 2, Appendix A, Steam flowrates and cumu- 
lative mass flows. 

G. S. Bodvarsson, B. L. Cox, P. Fuller, M. Ripperda, 
and H. Tulinius. Sep 89, 249p LBL-28618-2/3 
Contract 76ER01112act AC03-76SF00098 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This document contains graphs of data collected from 
Geysers Geothermal Field. These graphs display data 
concerning steam rate and cumulative steam from 
1968 to 1988. 245 figs. (FSD) 


060,496 
DE90013811/GAR 
Lawrence Berkeley Lab., CA. 
Database for the —_ geothermal field. Volume 
3: Appendix B, Wellhead pressures and degree of 
su t; Appendix C, Injection rates and cumu- 
lative injection. 

G. S. Bodvarsson, B. L. Cox, P. Fuller, M. Ripperda, 
and H. Tulinius. Sep 89, 257p LBL-28618-3/3 
Contract AC03-76SF00098 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This document contains graphs of data collected from 
Geysers Geothermal Field. These oa display data 
concerning wellhead pressure and degrees of super 
heat from 1968 to 1988 in Appendix B; injection rate 
rs ‘a injection rate in Appendix C. 255 figs. 
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060,497 

DE90501074/GAR PC A03/MF A01 
Centre National de la Recherche Scientifique, Paris 
(France). Programme Interdisciplinaire de Recherche 


sur les Sciences pour |’Energie et les Matieres Pre- 
mieres. 

mical study of the fluids in several wells: 
The Momotombo geothermal field. 
J. C. Sabroux, F. D. Vuataz, F. lundt, and C. Fouillac. 
1987, 25p PIRSEM-252-1 
In French. 
U.S. Sales Only. 


Measure results a geothermal waters (4 
wells) in the geothermal field at Momotombo (Nicara- 
gua) are presented and explained: temperature of the 
water reserve, evolution and mass transfer of the deep 
fluids and evaluation of the dissolved substances in 
the geothermal fluid. 


060,498 

DE90501076/GAR PC A03/MF A01 
Agence Francaise pour la Maitrise de l’Energie, Paris. 
Heat pump and heliogeothermal space heating 
Aulnay-sous-Bois. The 1985 season. 

P. Iris, and P. Viennot. Aug 87, 23p AFME-83. 0097 
In French. 

U.S. Sales Only. 


The 1985 seasonal performances of the heliogeother- 
mal doublet system at Aulnay sous Bois are presented. 
During winter, the shallow ground water is pumped and 
heat is extracted through a heat pump and delivered to 
buildings. The cold water is re-injected in a second 
hole. During summer, the previously cooled water is re- 
pumped and heated in solar air collectors. The heated 
water is then re-injected in the ground water for next 
winter heating season. 


Heating & Cooling Systems 


060,499 

DE90009906/GAR PC A02/MF A01 
Energy and Environmental Research Corp., Irvine, CA. 
Advanced coal-fueled combustor for residential 
space heating applications. Quarterly report, July 
1-September 30, 1988. 

Progress rept. 

Oct 88, 3p BOE/PC/90279-721 

Contract AC22-86PC90279 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Short communication. 


060,500 

DE90009907/GAR PC A03/MF A01 
Energy and Environmental Research Corp., Irvine, CA. 
Advanced coal-fueled combustor for residential 
space heating applications. Quarterly report, Octo- 
ber 1-December 31, 1988. 

Progress rept. 

Jan 89, 12p DOE/PC/90279-T22 

Contract AC22-86PC90279 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The objective of this program is to develop an integrat- 
ed combustor/heat exchanger which burns coal either 
as a slurry or as dry ultrafine coal and which is suitable 
for use in a range of residential space heaters. The 
program has been divided into two phases. To date, 
Phase 1 has been completed. In Phase 1, combustor 
concepts were developed and evaluated by means of 
mathematical modeling and experimental testing. The 
most promising concept, an air-cooled stainless steel 
combustion chamber, was fabricated and tested. In 
Phase 2, an optimized prototype combustor will be in- 
tegrated with a heat exchanger to complete the proto- 
type residential space heater. This quarterly report de- 
scribes the work performed on Task 2 --- Combustor 
Optimization. Initially the design of the combustor was 
optimized and included modifications of the burner and 
the combustion chamber. Combustion performance of 
the optimized combustor was conducted as well as the 
response time. 5 figs. 


060,501 


DE90013020/GAR PC A04/MF A01 
Joseph Technology Corp., Inc., Woodcliff Lake, NJ. 
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District cooling and heating development in Sta: 
Sands Commuctiogs Pinahvepert. = 


Progress rept. 

Jun 90, 73p DOE/CE/26580-T1 

Contract FG01-88CE26580 

Sponsored by Department of Energy, Washington, DC. 
os of this document are illegible in microfiche 
products. 


This report summarizes the activities of a study intend- 
ed to examine the feasibility of introducing district cool- 
ing (and heating) for a selected neighborhood of down- 
town Stamford, CT. A district energy system as defined 
for the Stamford project is understood as the produc- 
tion of hot and chilled water at a central energy plant, 
and its distribution ui ‘ound to participating build- 
ings in the vicinity. The objective of the study was to 
investigate implementation of a district energy system 
in conjunction with advanced cooling technologies to 
compete with conventional alternatives (which provide 
heating and cooling for buildings with on-site energy 
plants) as a means to encourage energy conservation 
and provide the City with an economic development 
tool. The project would serve as a pilot program to 
demonstrate the inherent flexibility of district energy 
and the rewards of expanding the system when further 
innovations and technology options become attrac- 
tive. 7 figs., 10 tabs. 


060,502 

DE90501024/GAR PC A04/MF A01 
Centre Scientifique et Technique du Batiment, Nantes 
(France). Etablissement de Nantes. 

Wind heating feasibi 

D. Beguin. 1986, 62p TB-EN-CLI-86-5-L 

In French. 

U.S. Sales Only. 


The energy balance of a system consisting of a wind 
turbine and a building is analyzed, based on experi- 
mental results. The space heating system is com- 
posed of a hot water storage tank, electrically heated 
by the wind turbine, and a reserve heating device. The 
wind turbine dimensions are optimized for this specific 
application and building. An economic evaluation of 
the profitability of the system is presented and dis- 
cussed. (ERA citation 15:036877) 


060,503 

DE90501077/GAR PC A09/MF A01 
Centre National de la Recherche Scientifique, Paris 
(France). Programme Interdisciplinaire de Recherche 
sur les Sciences pour |’Energie et les Matieres Pre- 
mieres. 

ARC: Chemical heat pumps. 

B. Spinner. Sep 87, 180p PIRSEM-8680.N.200 

In French. 

U.S. Sales Only. 


A review of the research and development ARC pro- 
gram (1984-1987) concerning heat pumps is present- 
ed. The main objectives of the program were: thermo- 
dynamical and kinetic data comprehensive collection, 
modelization of the heat and mass transfer couplings 
with absorption/adsorption/reaction processes, 
design and development of exchangers and reactors, 
steady state and transient state process analysis and 
their control, development and experimentation of sig- 
nificant power prototypes allowing extrapolation to ma- 
per with power ranging from hundreds kW to sever- 
al MW. 


060,504 
DE90503046/GAR PC A03/MF A01 
Central Research Inst. of Electric Power Industry, 
Tokyo (Japan). 
Koseino onreinetsu kyokyu heat pump system no 
kaihatsu (4). 2dan uku system no shisakuki ni 
[Sevclepeaen of adeunced heat punpe test 4 

o pumps (pa 

Performance evaluation and study on the associ- 
ated of two-stage compression 
system by ing an experiment on the trial 

)- 


Feb 89, 28p CRIE-W-88021 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


As a part of the development of advanced heat pump 
systems, the performance of a prototype system was 
evaluated, and future subjects were examined. The 
prototype two-stage compression system was com- 
posed of two compressors and a heat exchanger be- 
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tween the compressors, and featured by the air condi- 
tioning capacity of 13m(sup 2) in room area and the 
heating capacity capable of storaging hot water of 
65(degree)C for one day by 7 hour operation. As the 
results of experiments giving priority to a single hot 
water supply operation, the prototype system s! 

the performance equivalent to that estimated to calcu- 
late a operation cost, indicating its excellent high tem- 
perature hot water supply function. The following sub- 
jects were revealed to establish the system: the design 
and test of a compressor adaptable to practical condi- 
tions, the development of a tive control 
system to balance a coolant circulation rate, water 
supply rate and revolutions of two compressors, and 
the development of a compact low price center heat 
exchanger with a required heat transfer efficiency. 12 
figs., 5 tabs. 


060,505 

DE90503997/GAR PC A03/MF A01 
Central Research Inst. of Electric Power Industry, 
Tokyo (Japan). 

Denchukenshiki koseino heat pump no kaihatsu. 
Gyomuyo system no energy koritsu to keizaisei 
hyoka. (Development of advanced heat pump for 
commercial use. Performance and economic eval- 
uation of the system). 

Oct 89, 25p CRIE-W-89015 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The Central Research Instotute of Eleciric Power In- 
dustry (CRIEPI) has been developing the CRIEPI type 
heat pump to achieve high efficiency. The energy 
saving ability and economic efficiency were evaluated 
for this system when the system would be applied to 
the medium scale hotels for which the construction 
figure was comparatively large. The objective hotel 
was a business hotel having gross floor area of 
13,436m (sup 2) in which y cooling load, — 
load and hot water supplying load were nearly equal. 
The system was based on a 2 stage compression type 
and had the thermal storing function utilizing the mid- 
night power. The total thermal output was 660Mcal/h 
on the heat pump for air conditioning and hot water 
supplying, and the compressure input was 210kW. It 
was Clarified that this system had higher efficiency and 
more energy saving ability than those of conventional 
heat pump systems; that the installation cost could be 
cleared off by the difference of 5-7 years energy cost; 
and that this system could compete in economic effi- 
ciency with conventional systems. 12 figs., 11 tabs. 


060,506 
DES0506498/GAR PC A04/MF A01 
— fuer Wirtschaft, Bonn (Germany, 


Verbrauchsabhaengige Abrechnung. Informa- 
tionen zur Verordnung ueber die verbrauchsab- 
haengige Abrechnung der Heiz- und Warmwasser- 
kosten in der Fassung vom 20.1.1989. (Demand- 
controlled energy accounting. The demand-con- 
trolled space and water heating energy accounting 
ordinance of January 20, 1989). 

Nov 89, 66p ETDE-mf-0506498 

In German. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The pamphlet is a practical guide to demand-con- 
trolled energy accounting. A summary informs about 
the scope of the energy accounting ordinance and 
points out its latest modifications. Energy accounting 
problems arising in practice for renters and tenants are 
discussed without expounding specific problems. The 
surveys contained deal with individual regulations. Ap- 
pendices compile some relevant texts of ordinances 
as well as a list of addresses of the consumers asso- 
ciations information centers offering independent 
energy consulting services with the financial support of 
the Federal Ministry for Economic Affairs. (orig./HP). 


060,507 

PBS90-269481/GAR PC A05/MF A01 
National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD. Building Environment Div. 

Therma! Analysis of Directly Buried Conduit Heat 
Distribution Systems. 

J. B. Fang. ig hex 97p NISTIR-4365 

Sponsored by Tri-Service Building Materials Commit- 
tee, Washington, DC. 


The calculations of heat losses and temperature field 
for directly buried conduit heat distribution systems 
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were performed using the finite element computer pro- 
grams. The finite element analysis solved two-dimen- 
sional, steady-state heat transfer problems involving 
two insulated parallel pipes encased in the same con- 
duit casing and in separate casings, and the surround- 
ing earth. Leouiptans of the theoretical basis, compu- 
tational scheme, and the data input and outputs of the 
developed computer programs are presented. Numeri- 
cal calculations were carried out for predicting the tem- 
perature distributions within the existing high tempera- 
ture hot water distribution system and two insulated 
pipes covered in the same metallic conduit and the 
surrounding soil. The predicted results generally agree 
with the experimental data obtained at the test site. 
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AD-A224 739/3/GAR PC A03/MF A01 
Construction Engineering Research Lab. (Army), 
Champaign, IL. 

Performance of an Ice-in-Tank Diurnal ice Storage 
Cooling System at Fort Stewart, Georgia. 

Technical rept. 

C. W. Sohn, G. Cler, and R. J. Kedl. Jun 90, 39p 
Rept no. CERL-TR-E-90/10 


Diurnal cold storage cooling systems provide an effec- 
tive means for reducing peak electrical demand at 
Army installations. The U.S. Army Construction Engi- 
neering Research Laboratory demonstrated an ice-in- 
tank diurnal ice storage (DIS) omega at the 
Post Exchange building, Fort Stewart, GA in April 1987 
as part of the Facility Engineering Applications Pro- 
gram (FEAP). Design and construction of the system 
have been documented in USACERL Technical 
Report E-88/01 (ADA197925). The system was instru- 
mented during the 1987 cooling season to test its per- 
formance. This report documents the system energy 
performance, peak shaving capability, operation and 
maintenance experience, and lessons learned from 
the Fort Stewart first year system operation. The effi- 
cacy of a DIS cooling system as a means of reducing 
peak electrical demand has been verified; however, 
generalization of performance for generic ice-in-tank 
systems is not recommended due to the limited 
amount of data available from only one system. Key- 
words: Army facilities/Georgia; Cooling systems; 
Brines/fluid leakage. (edc) 
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AD-A224 846/6/GAR PC A04/MF A0O1 
Wisconsin Univ.-Milwaukee. Dept. of Mechanical Engi- 
—. 

Li-SF(6) Combustion in Stored Chemical Energy 
Propulsion Systems. 

Technical rept. 1 Oct 89-30 Sep 90. 

S. H. Chan, C. C. Tan, Y. G. Zhao, and P. J. Janke. 

1 Jul 90, 69p 

Contract N00014-89-J-1267 


Appropriate thermodynamic models and thermo- 
chemical data for multicomponents and immiscible 
phases have been incorporated into a code for the 
computation of chemical equilibrium of the reactants 
used in a stored chemical energy propulsion system. 
The reactants considered are molten lithium fuel and 
gaseous sulfur hexafluoride oxidant. Extensive equilib- 
rium state relationships as a function of mixture frac- 
tion have been presented over a temperature range of 
possible operating conditions. They were subsequent- 
ly employed to predict the complex flow structure of a 
choked, turbulent, reacting SF6 gas jet submerged in a 
molten lithium bath. Detailed profiles of velocity, tem- 
perature, void fraction and mass fraction of all phases 
in the jet have been presented. (jes) 
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EI reaction mechanisms in molten carbon- 
ate fuel cells. Final report. 

Progress rept. 

J. R. Selman, T. Nishina, Y. P. Lin, E. B. Yeager, and 
D. A. Tryk. Jul 89, 166 DOE/MC/23266-2841 
Contract AC21-86MC23266 

Sponsored by Department of Energy, Washington, DC. 


Portions of this document are illegible in microfiche 
- _—e, Original copy available until stock is exhaust- 


This report describes the results of a joint research 
effort at Illinois Institute of Technology (rt) and Case 
Western Reserve University (CWRU) to elucidate the 
reaction mechanism of oxygen reduction at the cath- 
ode of the molten carbonate fuel cell (MCFC). This re- 
search project was aimed at developing novel experi- 
mental ye cota to the chemistry and electrode ki- 
netics of oxygen reduction under MCFC conditions, 
and re agate Ba fundamental understanding of the 
reaction mechanism as it applies to the MCFC. IIT’s 
contribution was focused on developing and using ro- 
tating electrodes with well-defined mass-transfer prop- 
erties, to characterize the electrode kinetics of oxygen 
reduction in molten carbonate. CWRU’s contribution 
was focused on developing and using micro-elec- 
trodes for the same purpose, and also on developing 
spectroscopic cells and carrying out various types of 
spectroscopic measurements to characterize the 
oxygen species in molten carbonate under MCFC con- 
ditions. This report is divided into two main parts. Part 
1 provides the technical background of the questions 
concerning oxygen reduction in molten carbonate as 
they apply to the MCFC system. The methodological 
approach and the objectives of the research are also 
presented. The second part describes the develop- 
ment of the rotating electrodes, micro-electrodes and 
spectroscopic cells and the results of measurements, 
as well as the interpretation of the data. Conclusions of 
this project, including some recommendations for fur- 
ther research, are also given in this part. 111 refs., 69 
figs., 7 tabs. 
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DE90012330/GAR PC AO2/MF A01 
Oak Ridge National Lab., TN. 

ference on free and moving boundary prob- 
lems as related to heat transfer. Foreign trip 

June 10-20, 1987. 

D. G. Wilson. 7 Jul 87, 69 ORNL/FTR-2593 
Contract AC05-840R21400 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The conference consisted of audiovisual presenta- 
tions and discussions seven hours per day for eight 
and one half days. A wide range of free and moving 
boundary problems was presented. The traveler at- 
tended presentations dealing with his research inter- 
ests (formulation and analysis of mathematical models 
of phase change processes); he gave a talk on hyper- 
bolic heat transfer in phase change processes; and he 
participated in numerous discussions both at formal 
sessions and in informal gatherings. In particular he 
discussed hyperbolic heat transfer with numerous par- 
ticipants. With Charles Elliot he discussed a supercom- 
puter implementation of Elliot and Ockendon’s implicit, 
discrete, enthalpy formulation for phase change prob- 
lems. With Dieter Langbein he discussed a technique 
for accommodating the significant void growth and 
decay that accompanies c' le of phase in some 
high temperature thermal energy storage materials. 
With Martin Glicksman he had several informative dis- 
cussions on the Gibbs Thomson relation and its effect 
dendrite growth and evolution. 
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DE90012867/GAR PC A01/MF A01 
MSE, Inc., Butte, MT. 

Compendium of MHD-related terminology. 

A. T. Hart, D. A. Lofftus, D. A. Rudberg, and R. A. 
Green. 1990, 5p CONF-9006105-8 

Contracts AC02-80ET 15601, ACO7-881D12735 
Symposium on —— aspects of magnetohydro- 
dynamics (28th), Chicago, IL (USA), 26-28 Jun 1990. 
Sponsored by Department of Energy, Washington, DC. 
pone of this document are illegible in microfiche 
products. 


The Sg en eye (MHD) researchers in the 
United States have joined together in the past few 
years to prove the viability of technology. As new 
designs for hardware methods of operation, approach- 
es for data analysis, and levels of understanding have 
been atained, a set of MHD-unique terminol has 
been developed but not always documented. A glos- 
sary of terminology unique to the study of MHD was 
compiled for SEAM 27 to provide an information 
source for workers in this field and to assist those in- 
terested in the commercial potential of MHD in reading 





and eelenate pelea articles on the subject. 
The terminology defined was primarily related to the 
US parental age pap of MHD development 
and eventual retrofitting of a coal fired plant with MHD 
equipment. Basic theoretical terms as well as terminol- 
ogy related to the commercialization of MHD were pre- 
sented. Emphasis was placed on terms related to 
commercialization and those related to currently active 
areas of study. This paper builds on the SEAM 27 con- 
tribution. Areas of concentration in this paper are retro- 
fit/power plant terminology, advanced measurement 
+ * aad applicable to MHD, research sites. 3 refs., 
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DE90013896/GAR PC A02/MF A01 
Argonne National Lab., IL. 

Molten carbonate fuel cell research. 

J. L. Smith, A. P. Brown, and G. H. Kucera. 1990, 
10p CONF-9005195-2 

Contract 76ER01112act W-31109-ENG-38 

METC contractors review meeting, Morgantown, WV 
(USA), 2-3 May 1990. Sponsored by Department of 
Energy, Washington, DC. 


The emphasis of this project is to develop new elec- 
tronically conductive ceramic materials that are chemi- 
cally and po! hically stable in molten carbonate 


fuel cell (MCFC) environments and to test these mate- 
rials as MCFC components (i.e., electrodes and sepa- 
rator sheets). this quarter, the electric conductivity of 

undoped and niobium-doped LiFeO(sub 2) and un- 
doped MnO was measured. Also, methods to increase 
= area of the cathodes is discussed. 4 refs., 
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DE90501072/GAR PC A03/MF A01 
Agence Francaise pour la Maitrise de I’Energie, Paris. 
Dynamic tests of wind turbine metallic blades 
(Lamboley process). 

A. Bontemps, S. Crespin, and J. Court. Feb 86, 29p 
AFME-84-1724-5 

In French. 

U.S. Sales Only. 


The metallic blades produced by the Lamboley com- 
- ny are fabricated through a cold drawing process. 

he vibration characteristics of the blades have been 
measured in order to examine their operational stabili- 
ty. The main problem encountered is the poor damping 
characteristic (less than 1/1000), leading to an impor- 
tant vibratory fatigue. 


060,515 

DE90501073/GAR PC A03/MF A01 
Agence Francaise pour la Maitrise de |’Energie, Paris. 
Study and development of a mounted complier for 
wind turbines. 

— and H. Vuillemin. Mar 86, 33p AFME-85-05- 
In French. 

U.S. Sales Only. 


A complier to be mounted on the rotor side of a wind 
turbine has been developed for severe conditions 
(marine atmosphere for example). It allows the con- 
nection of 18 gauges and two sensors needing imped- 
ance matching. Included in a data acquisition line in 
front of a multiplexer, the device ensures the protec- 
tion of the input circuits and the scaling of the analog 
voltage derived from the various sensors and their 
power supply. 
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DE90502034/GAR PC A07/MF A01 
Energy Technology Support Unit, Harwell (England). 
Recent development in the aerodynamics of wind 
turbines. 

B. R. Clayton, G. T. Done, and R. Haines. Feb 90, 
134p ETSU-N-116, CONF-9002126 

BWEA/DEN workshop on recent developments in the 
aerodynamics of wind turbines, Nottingham (UK), 21 
Feb 1990. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This workshop was organised under the auspices of 
the Programme and Publications Committee of the 
British Wind Energy Association with support from the 

it of Energy. The meeting arose from the 
desire to explore more deeply some of the major de- 
velopments in aerodynamics of wind turbines that 
were presented at the joint EWEA/BWEA Conference, 


ENERGY 
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Glasgow, July 1989. In particular, unsteady aerody- 
namics, stall regulation and control and flow visualiza- 
tion were seen as the most important issues and these 
are addressed in the papers presented at this work- 
shop. (author). 
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DE90503394/GAR PC A03/MF A01 

Central Research Inst. of Electric Power Industry, 

Chiba (Japan). 

Seitai busshitsu wo ~ shita nenryo denchi den- 

pe mre shokubai no kaihatsu. Gosei porufirin no 
ubai kassei. (Development of catalyst for fuel 

cells by mimicing bio-materials. Reduction of mo- 

lecular oxygen to water catalyzed by iron pro- 


phyrin). 

Jul 89, 22p CRIE-U-89001 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The development of fuel cells has been one of techno- 
logical innovations in energy conversion field. The fuel 
cells 1 phosphoric acid as electrolyte need plati- 
num which is rare metal and expensive, therefore an 
alternative catalyst instead of platinum has been 
seeked. On the other hand, the respiratory reactions in 
a mammal include a reduction in which molecular 
oxygen is converted into water, this reaction is very 
imilar to the role of an oxygen electrode of fuel cells. 
A porphyrin derivative which has a similar structure to 
cytochrome C, which is respiratory enzyme, was syn- 
thesized to study possibility of application in the cata- 
lyst of the oxygen electrode reaction. A glassy carbon 
electrode was prepared by coating mono-layer of the 
porphyrin derivative. Catalytic activities in the reduc- 
tion of molecular oxygen which is supplied from air, 
were examined using the porphyrin derivative. The 
carbon electrode covered with the — catalyzed 
reduction of molecular oxygen to water. These results 
—a that this porphyrin can act as catalyst of fuel 
ells. 10 refs., 11 figs., 5 tabs. 
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10kw kyu yoyu tansan(prime)engata nenryo 
denchi hatsuden system jikken setsubi. Setsubi 
kosei to kihon tokusei. (Molten carbonate fuel cell 
power generation system test facility). 

May 89, 41p CRIE- 


'-88030 
In Japanese. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


In order to quickly realize molten carbonate fuel cell 
(MCFC) power generation plant, molten carbonate fuel 
cell power generation test facility for experimental pur- 
pose in which integrated test and study can be done, 
was installed. The purpose of the facility was as fol- 
lows: clarification of the properties of the large battery, 
evaluation of its durability, development of the oper- 
ation technology of the battery which is combined to 
the system. The object of this facility was 10KW class 
battery, and it was devided to two sections of single 
loop and recycle loop for the above purpose. Before 
the test of the battery was done, performance test was 
conducted about each unit of the facility, system prop- 
erties and interlock. As the result of these tests, it was 
confirmed that the above two loops were satisfied with 
expected performance. Namely, about recycle loop, 
mode migration method was examined to realize vari- 
ous recycle and the method with a little differential 
pressure was established. About single loop, power 
generation test was conducted with 10KW Coss bet- bat- 
tery, and basic performance was confirmed. 2 refs., 16 
figs., 8 tabs. 
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DE$0503593/GAR PC A05/MF A01 

tn oes Development Organization, Tokyo 
japan). 

Rinsangata nenryo denchiyo suiso kyokyu system 

ni kansuru chosa (2). (Survey ice Boarsgerey be por 

suppling system for 
Part 2)). 

Mar 89, 99p NEDO-P-8810 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 

in microfiche products. 


Main body of phosphoric acid fuel cells has excelent 
features on load variation and lower load characteris- 
tics. In order to exhibit these features further, it is nec- 


060,522 


essary to reasonably improve the hydrogen supplying 
system and a powerful measure is to apply the 
mally effective conversion technology Seocatinr ts re- 
ferred to TFCT) using a permeable solid to a reformer. 
Subsequent to the fundamental survey carried out in 
previous year(1988), the conceptual design of the re- 
former applying this idea was carried out this year to 
make static on dynamic analyses and then problems 
which occur in practical use, were extracted. Dynamic 
simulation for the reformer applied by TECT showed 
the excelent loading responce and agreed well with 
the previous fundamantal experiments. In addition, the 
conceptual of fuel cell power generating ststem 
by using this TECT applied reformer was made and 
comparatively compact unit became possible. 5 refs., 
28 figs., 4 tabs. 
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Central Research Inst. of Electric Power Industry, 
— (Japan). 

Yoyutansan(prime)engata nenryo denchi no 
pena bey on el (Stacks 2. cell no 
seino kettei yoin bunseki. (Study o' ap 
ized of MCFC. 


a of specific fac- 
tors for 2 ‘sup 2) class MCFC performance). 
Oct 89, 32p CRIE-W-89013 


In Japanese. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Performance of MCFC was studied under the atmos- 
pheric condition but it is — to ~~ = higher effi- 
ciency by the pressurized oper: erefore, per- 
fenmanat of Hh awe scale MCFG (et (effective electrode 
area of 256 cm (sup 2) ) was tested under the pressur- 
ized condition. It was confirmed that the output poten- 
tial tended to increase but the tended to de- 
crease by ae the pressure. In case of fuel utiliza- 
tion (ratio of fuel utilized for power generation to sup- 
plied fuel) of 80% and pressure of 7ata, the perform- 
ance decreased when compared with that for the pres- 
sure of 3ata. Following factors were found in these ex- 
periments: the improvement of performance in case of 
the pressurized operation at 40% fuel utilization was 
caused by the increase of open circuit potential and a 
decrease of reaction resistance; and the improvement 
of performance in case of the pressurized operation at 
80% fuel utilization was little because of increase of 
reaction resistance mainly by methanation. 11 refs., 19 
figs., 5 tabs. 
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DE90507884/GAR PC A03/MF A01 
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Shoshiho denkaishitsuban MCFC kogata seru no 
kihon tokusei. (Performance of bench-scale MCFC 
with electrolyte plate made by paper-making 


). 
Dec 89, 50p CRIE-W-89022 
In Japanese. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This paper studied ther fundamental characteristics of 
a bench-scale MCFC with electrolyte plates made by 
paper-making method. The performane depends 
greatly on temperature and is 2.8mV/centigrade, be- 
cause the internal resistance and reaction resistace 
decrease with the increase of temperature. Anodic re- 
action depends hardly on temperature but cathodic 
rection depends greatly on temperature. The perform- 
ance increase due to elevating pressure became slow- 
down with the increase of pressure. This result agreed 
with that made for 250cm (sup 2) fuel cell. Parametric 
design equations between temperature, pressure and 
gas composition were prepared with obtained data, but 
the coefficients are different to those of equations Pre- 
pared by ITG (institute of Gas Technology). As to the 
performance change on standing, voltage decreasing 
rate at 600 centigrade operation is smaller than that at 
650 centigrade operation, and the effect of cathodic 
humidification was not found after 2,000 hours oper- 
ation. For the caper em change on standing in case 
of 3 atmosphere, voltage decreasing rate was 10 times 
= than those for other conditions. 19 refs., 39 figs., 
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Ontwikkeling monobron energieopsiagsysteem. 


(Development of a mono-source energy storage 
system). 

ne ooo) 86p HA-630/04245, DWA-2068 

n > 


U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


From the results it can be concluded that realization of 
@ mono-source with above-ground heat exchanger 
and underwater pumps is possible in the short term. A 
description is given of the study on uses and technical 
feasibility of long-term energy storage according to a 
mono-source principle. Both cold- and heat storage 
are studied. The starting points are formulated based 
on a small storage system and concern the storage 
dimensions (storage capacity, temperatures and stor- 
age cycles) and the motivation for the chosen soil 
structure. By means of the computer program SWIP 
the performance of the underground storage system 
(doublet as well as mono-source) has been calculated. 
SWIP is a three-dimensional groundwater-flow model 
to determine the thermal storage efficiency. Descrip- 
tions and specifications are given of the systems appli- 
cated and their parts: mono-source with an above- 
ground heat exchanger and 1 or 2 pumps, and a mono- 
source with a heat exchanger inside the source and 
with 2 pumps. The possible designs of an underground 
heat exchanger are also dealt with. Then the capacity 
control of a system with above-ground or an under- 
ground heat exchanger is discussed. Subsequently at- 
tention is paid to investments, costs and benefits. The 
evaluation discusses technical uses, financial conse- 
quences of alterations and capacity increase. 7 figs., 2 
tabs., 18 apps. (ERA citation 15:000000) 
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— potential energy determination at Cammazes 
e. 


J. P. Flori, and P. Duchene-Marullaz. Jun 86, 18p 
AFME-85.06.1017 

In French. 

U.S. Sales Only. 


Wind speed and direction data were measured on the 
complex topographic site of Cammazes (France). The 
data were then correlated to the speed and direction 
data from the meteorological station of Carcassonne. 
The potential wind energy and the annual energy 
output from a Ratier-Figeac wind turbine are calculat- 
ed. (ERA citation 15:032301) 
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. Alemany. Nov 86, 35p PIRSEM-3008 
In French. 

U.S. Sales Only. 


Modelization and experiments haw been conducted to 
Study a liquid-metal Faraday nozzle with liquid tin and 
water vapour. Two experimental models for the simula- 
tion of the operation of a dual-elements Faraday gen- 
erator, adapted to the electric power production in 
space, have been realized and tested: separation of 
the two phases of a high speed flowing fog, and experi- 
mental analysis of the induction machine operation. 
(ERA citation 15:032475) 
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G. Botta, A. Invernizzi, S. Panichelli, and L. Salvaderi. 
Oct 88, 10p ENEL-440.040/30, CONF-881086-1 
Euroforum new energy congress and exhibition, Saar- 
brucken (Germany, F.R.), 24-28 Oct 1988, Paper pre- 
sented at Euroforum - New energies congress (Saar- 
brucken, 24-28 Oct 1988). 

U.S. Sales Only. Paper copy only, copy does not 
permit microfiche production. 


Within the framework of a 1987 European Community 
Study, ENEL (Italian Electricity Board) carried out pre- 
liminary investigations concerning availability of wind 
energy resources in Italy, as well as the evaluation of 
related credits in its possible generation systems. For 
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the year 2000 the forecast for ENEL’s energy demand 
is at the moment 285 TWh; a maximum possible sce- 
nario for wind energy penetration foreseen at the 
moment by the National Energy Plan (PEN) is about 
1500 GWh, that is 0,5% of the yearly ENEL demand, 
with an installed capacity of 700-800 MW. This paper 
presents the methodological approach for these eval- 
uations and shows how wind energy credits depend on 
the system structure and reliability level: no general fig- 
ures and answers can therefore be given for all gener- 
ating systems. The numerical figures presented in the 
paper are to be taken with caution. On one side, many 
uncertainties still exist on the future ENEL system 
structure; on the other side, other uncertainties still 
affect the cost projection of wind turbines. Moreover, 
the economic value of the ‘land occupation’ resources 
, very high in a densily populated nation as Italy, was 
not charge in the wind cost while it can be of para- 
mount weight in the decisions. (ERA citation 
15:034297) 
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Gevoeligheidsstudie voor vermoeiingsbelastingen 

door turbulentie. (Sensitivity study on fatigue 

loads caused by turbulence). 

T. D. Oei. Feb 90, 10p ECN-RX-90-012, CONF- 

9002129-2 

In Dutch. National wind en conference (5th), Lun- 

teren (Netherlands), 21-22 Feb 1990. 

U.S. Sales Only. Paper copy only, copy does not 

permit microfiche production. 


To verify the wind gust model the amplitude and the 
time period of the gust are determined, based on the 
calculations of the fatigue damage. The load fluctua- 
tions, caused by coherent turbulence, are combined 
with the loads caused by the incoherent turbulence. 
Therefore a method concerning the frequency range is 
obvious. The calculated damage can be compared 
with the damage calculated from rain flow counts, 
which result from a time series analysis via the time 
simulation of the wind speed variations. The basis for 
the comparison is the capacity spectrum calculated by 
means of TURBU. In another report by the same 
author the fatigue damage of one wind turbine configu- 
ration has been calculated and the impacts of the inco- 
herent speed variations caused by turbulence (1 P up 
to 4 P) are investigated. This report discusses calcula- 
tions carried out by means of the time simulation pro- 
gram to determine the impacts of several parameters 
(wind speed, roughness length, height of the tower, fa- 
tigue limit). 3 figs., 4 refs., 9 tabs. 
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— Energy Research Foundation ECN, 
etten. 

Parameterstudie naar het gedrag van een rotor 

met pendeinaaf, met behulp van PHATAS-Ill. (Pa- 

rameter study on the lormance of a rotor with a 

hinge pin by means of PHATAS-II). 

C. Lindenburg, and H. Snel. Feb 90, 10p ECN-RX- 

90-013, CONF-9002129-1 

In Dutch. National wind energy conference (5th), Lun- 

teren (Netherlands), 21-22 Feb 1990. 

U.S. Sales Only. Paper copy only, copy does not 
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Large wind turbines are expensive. Methods have to 
be developed to bring down loads in order to decrease 
costs. A pin with a hinge mechanism is a possible solu- 
tion. In designing of such a hinge pin a dynamic prob- 
lem needs to be solved. The impact of several designs 
of the hinge mechanism is described as well as the 
impact of the profile. Simulations have been executed 
by means of the computer program PHATAS-II (Pro- 
gram for Horizontal Axis Turbine Analysis and Simula- 
tion). The orientation of the hinge mechanism can 
have a positive impact. In the case of a rotor of which 
the blades operate at the maximum value of the lift 
coefficient, the profile and the blade volution influence 
the hinge movements. Application of a spring or a 
damper to limit vibrations causes large load variations 
and therefore should be avoided. 7 figs., 1 ref., 1 tab., 1 
app. 
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Testresultaten van de FLEXHAT rotor met pas- 
sieve regeltip. Versie 1. (Test results of the FLEX- 
HAT rotor with passively controlled rotor. Version 
1 


). 
J. W. M. Dekker, C. M. De Groot, and M. Spaeth. 
Feb 90, 9p ECN-RX-90-014, CONF-9002129-3 
In Dutch. National wind energy conference (5th), Lun- 
teren (Netherlands), 21-22 Feb 1990. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Within the framework of the NOW/EC FLEXHAT-II 
program tests are carried out on the rotor test facility 
25 m HAWT ECN, Petten, Netherlands. The first tests 
are carried out on rotor blades of the VSH 20-WPX- 
PRT1 type (passively controlled rotor tip, version 1). 
The good performance of the controlled tip mecha- 
nism is demonstrated on the basis of measurements at 
stationary wind speed and during gusts of wind. Also it 
is demonstrated that at stationary wind speed the de- 
creased generator capacity can be tuned from neutral 
up to 130 kW. 12 figs., 4 refs., 1 tab. 
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Tonaliteit en impulsiviteit van windturbinegeluid. 
(Tonality and impulsiveness of wind turbine noise). 
N. J. C. Van der Borg. Feb 90, 11p ECN-RX-90-015, 
CONF-90021 29-4 

In Dutch. National wind energy conference (5th), Lun- 
teren (Netherlands), 21-22 Feb 1990. 
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The Dutch guideline to measure and calculate the to- 
nality or impulsiveness of noise is not an objective cri- 
terion. New criterions are proposed to assess tonality 
and impulsiveness. From measurements it appears 
that wind turbine noise often is of a tonal or an impul- 
sive nature. Some possible causes are mentioned and 
practical examples are given. Tonality is mainly caused 
by the gear drive and sometimes by align errors in the 
drive system. Also aerodynamic noise can be tonal. 
Impulses can be caused by aerodynamical noise or 
mechanical noise. Both noise types contribute to the 
total wind turbine noise. 11 figs., 4 refs. 
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Ontwikkeling van de Nederlandse windenergie- 

technologie in internationaal perspectief. (Devel- 

opment of the Dutch wind energy technology in an 

international perspective). 

H. J. M. Beurskens. Feb 90, 10p ECN-RX-90-016, 

CONF-9002129-5 

In Dutch. National wind energy conference (5th), Lun- 

teren (Netherlands), 21-22 Feb 1990. 
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To determine the direction in which the Dutch wind 
energy market has to develop it is necessary to ana- 
lyze the starting points in an international context. 
Many factors can affect the determination of the 
market position. Two aspects are highlighted: imple- 
mentation of wind energy technology, and medium- 
large or large (MW) wind turbines. First some historical 
aspects of the title subject are discussed. Then an 
overview is given of the Dutch government programs 
for wind energy and realized wind power plants. For 
several countries comparisons were made with regard 
to type of project, total investments in 1983 and 1984, 
installed capacity and prospects. Subsequently some 
technological developments in the Netherlands are 
dealt with and compared to developments in Western 
Germany, Sweden and the USA. It is concluded that 
the Dutch wind energy market has a favourable basis 
to realize a part of the wind power capacity in Europe 
or even in the world. Characteristics of this positive 
basis are mentioned and some recommendations are 
made to commercialize the Dutch wind energy market. 
5 figs., 2 refs., 3 tabs. 
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Aero-elastische stabiliteit van grote overtrek 
gelde windturbinerotoren. (Aero-elastic stabil 

large stall regulated wind turbine rotors). 

F. J. L. Van Hulle, and J. B. Dragt. Feb 90, 10p ECN- 
RX-90-017, CONF-9002129-6 

In Dutch. National wind energy conference (5th), Lun- 
teren (Netherlands), 21-22 Feb 1990. 
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The most important elements of an exploratory study 
on the limits of the possibilities for stall regulation of 
wind turbines are presented. Attention is paid to the 
possibility of the occurrence of so-called stall-induced 
vibrations. These are flap vibrations of a flexible rotor 
blade, which occur when the aerodynamic damping is 
low or negative. This can involve excitation of a reso- 
nance by external sources or self-excitation by non- 
linear and non-stationary aerodynamic forces. In the 
last case simulated calculations can be carried out by 
means of simple models, of which the results are com- 
pared with measured results. Finally some consider- 
ations and recommendations with regard to designs 
and research are given. 7 figs., 17 refs. 
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In Dutch. National wind energy conference (5th), Lun- 

teren (Netherlands), 21-22 Feb 1990. 

U.S. Sales Only. Paper copy only, copy does not 

permit microfiche production. 


Three projects are discussed: Wind turbine benchmark 
exercise on mechanical loads (WTBE/ML); Qualifica- 
tion of calculation programs for horizontal axis turbines 
(Dutch acronym KRH); Global verification methods to 
calculate fatigue loads (in Dutch GVM). The aim of 
WTBE/ML and KRH is to determine the reliability of 
computer programs to calculate loads on main parts of 
an horizontal axis wind turbine. Several participants 
carried out a large number of calculations of which the 
results have been compared with experimental data. In 
the GVM project the impact of wind characteristics on 
the load spectrum has been investigated. The charac- 
teristics are according to NEN 6088, the Handbook 
Design Data for Wind Turbines, Part 1, and a method 
of S , In combination with response programs or 
load factors the annual spectra of fatigue are deter- 
mined. Results are compared to measured data. All 
three methods underestimate the total number of vari- 
ations, which can be improved by taking into account 
= effects of turbulence cross sections. 7 figs., 13 
refs. 
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In Dutch. National wind energy conference (5th), Lun- 

teren (Netherlands), 21-22 Feb 1990. 

U.S. Sales Only. Portions of this document are iliegible 

in microfiche products. 


After an introduction on the importance of wind energy 
research in general some recent historical develop- 
ments (from 1975 to the present) are shortly dis- 
cussed. Attention is paid to the experimental wind tur- 
bine, connection to the electricity network, tipvanes, 
test projects, certification, turbulence, fatigue, stability, 
and noise pollution. Some lessons can be learned 
from the past and are highlighted here. A few recom- 
mendations are given for future research. The outlines 
of the NOW research program (Dutch research on 
wind energy) should be continued. Flexibility between 
planning and research must be maintained. Universi- 
ties and technological research institutes have to orga- 
nize assignment of tasks, cooperate and transfer 
knowledge to the industry. Also attention should be 
paid to education in relation to research. 
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Geavanceerde regeling van windturbines. (Ad- 
vanced control of wind turbines). 

Feb 90, 7p ECN-RX-90-018, CONF-9002129-9 

In Dutch. National wind energy conference (5th), Lun- 
teren (Netherlands), 21-22 Feb 1990. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


A design method for a regulator, which controls vari- 
able loads on a wind turbine, is outlined. In the design 
two objectives are considered: stability and the free- 
dom to vary rotations. From tests it appears that the 
designed regulators perform as was intended. A dy- 
namic turbine model has to be available to design a 
regulator. The model is composed of analytical section 
models of turbine parts. The accuracy of the models 
determines the performance of the —— A 
method to verify the total model is outlined. The analyt- 
ical model has been verified by means of experiments 
on an operational wind turbine. 2 figs., 8 refs. 
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An increasing activity in the field of developments of 
certification criteria and standards for wind turbines is 
noticeable, analogous to a growing application of wind 
energy and accompanying industrial developments. 
These activities take place in the national circuit, re- 
search and development, international circuits (Euro- 
pean Communities, International Electrotechnical 
Committee, International Energy Agency). Several ac- 
tivities are mentioned and discussed in brief, correla- 
tions between the pro —— mentioned are given and 
the relation with the ECN certification criteria develop- 
ments is highlighted (ECN is Netherlands Energy Re- 
search Foundation). It is expected that general safety 
standards for wind turbines will be accepted interna- 
tionally. The new ECN criteria will become the only in- 
poy guideline to design wind turbines. 3 figs., 16 
refs., 1 tab. 
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BKC or Beperkt Kwaliteitscertificaat (Restricted Qual- 
ity Certificate) is issued by the Netherlands Energy Re- 
search Foundation (ECN) since 1986. The purpose of 
a BKC is to assess technical aspects of wind turbines. 
The certification is demanded to be qualified for subsi- 
dies. First a short overview is given of the present certi- 
fication method which aims at design assessment, 
practical tests and type control. Then attention is paid 
to bottlenecks in formulating criteria with regard to 
large wind turbines (500 kW) and labour safety. Subse- 
quently some incidents are mentioned and causes 
summarized. One of the incidents was the reason to 
reconsider the principles and the sphere of operation 
of the BKC. Proposals are formulated to improve and 
broaden the certification process. Special attention is 
paid to the rotor construction integrity and the service 
life or durability of the wind turbine parts. Finally some 
recommendations are given to introduce the new certi- 
fication process gradually in cooperation with the gov- 
= and the wind energy industry. 2 figs., 3 refs., 1 
tab. 
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Development of new cathode materials for the use 
in molten carbonate fuel cells. Dutch MCFC devel- 
opment programme. Final report May 1986 to De- 
cember. 

E. F. Sitters, J. B. J. Veldhuis, L. Plomp, and E. H. P. 
Cordfunke. Jan 90, 55p ECN-C-90-004 
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After a short introduction on the materials problems 
with the state-of-the-art nickel oxide cathode, the re- 
quirements for alternative MCFC (molten carbonate 
fuel cell) cathode materials, the research strategy and 
selected materials, results of the research and devel- 
opment on the title subject are presented. First the 
characterization methods used, i.e. standard tech- 
niques for materials characterization and methods es- 
pecially developed for the measurements of electrical 
properties are dealt with. The results of a study consid- 
ering the applicability of cyclic voltametry to the disso- 
lution of cathode materials are given. Then the prepa- 
ration techniques, developed to obtain samples for 
materials research, as well as techniques for the fabri- 
cation of powders with well defined particle character- 
istics, are described. Subsequently attention is paid to 
the actual materials development, which has been 
concentrated mainly on lithium ferrite. It is concluded 
that LiFeO(sub 2) is a promising candidate for the re- 
placement of NiO cathode in MCFC. Recommenda- 
tions are given for future research on lithium ferrite, but 
also on other materials (LiCoO(sub 2), NiFe(sub 
—* 4), CoFe(sub 2)O(sub 4)). 36 figs., 50 refs., 4 
tabs. 
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After a short introduction on the materials problems 
with the state-of-the-art nickel anode, the require- 
ments for alternate MCFC (molten carbonate fuel cell) 
cathode materials, the research strategy and selected 
materials, results of the R and D program on the title 
subject are presented. First the characterization meth- 
ods used, i.e. standard techniques for materials char- 
acterization and methods especially developed for the 
measurements of electrical properties are dealt with. 
Then the preparation techniques that have been de- 
veloped to obtain samples for materials research as 
well as techniques for the fabrication of powders with 
well defined particle characteristics are described. 
Subsequently attention is paid to the actual materials 
development, which has been concentrated mainly on 
lithium titanate and lithium vanadate. It is concluded 
that both tithium meta titanate (Li(sub 2)TiO(sub 3)) 
and lithium vanadate (LiVO(sub 2)) are promising can- 
didates for the replacement of the state-of-the-art 
nickel anode. Recommendations are given for future 
research on these materials with regard to solubility 
under MCFC conditions, porous structures, morpho- 
logical stability and dopants for Li(sub 2)TiO(sub 3). 16 
figs., 5 tabs., 36 refs. 
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The title materials concern glass fibre reinforced poly- 
ester plates, pen-hole joints and welded joints. From 
the constant amplitude tests of the plates it appears 
that apparently there is a fatigue limit for a low load (< 
0.15 UTS) and a large number of load variations (> 
1E9). The service life of fati tests with a represent- 
ative load sequence (WISPER or wind spectrum refer- 
ence) can be predicted rationally for the plates by 
means of a commom fatigue relation and a linear 
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damage accumulation calculation. Just like for the 
pen-hole joints the icted service life is conserva- 
tive for the high load levels but for the lower load 
levels, which are important for practical conditions, the 
prediction is optimistic. The experimentally determined 
fatigue service lives of types of welded joints are com- 
pared with the NEN 2063 standard. It appears that this 
standard is conservative except for the high load 
levels. 21 figs., 5 tabs., 14 refs., 3 apps. 
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In the framework of the FLEXHAT II program, experi- 
ments have been carried out with the VSH 20-WPX- 
PRT1 rotor blades, mounted on the rotor test facility 
‘25 m HAWT’ of ECN (Netherlands Energy Research 
Foundation). The rotor blades are equipped with pas- 
sively controlled tips. Part of the program is the meas- 
urement of the acoustical characteristics of the rotor 
as a function of the rotational speed and correspond- 
ing tip angles. For this reason acoustic noise measure- 
ments have been performed — on December 21, 
1989, and on March 8, 1990. The results of this work 
are presented. In November 1988 acoustic noise 
measurements have been performed by FDO-TS on 
the VSH 20-WPX-THR rotor blades, also mounted on 
the 25 m HAWT. The results of this work have been 
presented elsewhere as measured sound pressure 
levels. This quantity is not only dependent on the 
acoustical characteristics but also on the measure- 
ment conditions. The results of the measurements of 
ECN are presented as acoustic source power levels. 
This quantity is only a characteristic of the turbine. For 
the — of comparison of the FDO-TS results with 
the ECN results, the FDO-TS results have been con- 
verted to source power levels. This has been done 
only for the measurement that has been performed in 
a situation comparable to the situation of one of the 
ECN measurements. 10 figs., 4 refs., 1 tab. 
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The lifetime of a molten carbonate fuel cell is signifi- 
cantly reduced by the slow dissolution of the state-of- 
the-art nickel oxide cathode material. The dissolved Ni 
ions precipitate in the matrix. The amount of nickel 
found in the matrix and the location of the precipitation 
zone observed in small size cell tests are reported. 
These cells were operated for various times, up to 
20,000 hours. An average dissolution rate of 4 micro- 
gramme/cm(sup 2)h was calculated. The precipitation 
zone moved linearly with the square root of time to- 
wards the anode. This may be due to changes in the 
matrix and electrode structure and, additionally, to the 
surface diffusion of the precipitated metallic nickel. 
The results obtained are compared with a simple 
model describing the transport of nickel through the 
matrix and the location of the precipitation band. This 
model accounts for the diffusion, migration and the 
coupling of the dissolved species to the movement of 
the carbonate ions. The model calculations agree rea- 
png - = with the experimental results. 9 figs., 9 
refs., S. 
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Results from measurements of noise generated by the 
2 MW prototype at Nasudden, Sweden, are presented 
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together with corresponding data for natural wind-in- 
cluded sound. The results are discussed in the light of 
the possible ee turbine noise by wind-induced 
background sound. As the frequency spectrum of the 
aerodynamic noise from a wind turbine is very similar 
to that of the wind sound, it is thought that the temporal 
fluctuations of the turbine noise as well as those of the 
background sound must be an important factor for 
masking. The results show that the fluctuations of the 
turbine noise at short distances downstream the tur- 
bine are dominated by a deterministic modulation at 
the blade passage frequency. This modulation is fairly 
small however, the peak values of the amplitude is in 

eneral less than 1 dB at a distance of 114 m. Random 
luctuations become more important with increasing 
distance, but there are still traces of the deterministic 
modulation at a distance of 456 m in the downwind 
direction. Some analyses of the temporal fluctuations 
of wind-induced background are presented. 
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A windmill is disclosed which includes an airframe 
having an upwind end and a downwind end. The first 
rotor is rotatably connected to the airframe, and a gen- 
erator is supported by the airframe and driven by the 
rotor. The airframe is supported vertically in an elevat- 
ed disposition by poles which extend vertically upward- 
ly from the ground and support cables which extend 
between the vertical poles. Suspension cables sus- 
pend the airframe from the support cable. 
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This bibliography lists reports and selected papers 
published under the Oak Ridge National Laboratory 
Conservation and Renewable Energy ——— from 
1986 through February 1990. Most of the documents 
in the bibliography are available from Oak Ridge Na- 
tional Laboratory. 
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Economic analyses are often used to address the 
tradeoffs people and constituencies face when select- 
ing among alternative responses to risk changes. 
These analyses have become increasingly important 
in recent years as policy makers seek to understand 
what people will accept or give up to obtain a change 
in their exposure to risk from, for examples, an hazard- 
ous waste site, industrial plant, or biotechnological ex- 
periment. The literature on hypothetical bias indicates 
that the current elicitation techniques to investigate 
these tradeoffs are not sufficient to ensure meaningful 
responses to questions about risk preferences and in- 
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tended behavior. A number of factors can influence 
the extent of hypothetical bias for a particular risk 
problem including the type of risk, language, who is 
affected, property rights, and the decision framework 
in which the risk problem is posed. We examine the 
major sources of hypothetical bias for the two pre- 
dominant elicitation techniques in economics: contin- 
gent valuation and experimental economics. For each 
bias source, we discuss the possible consequences 
when interpreting the results of the technique, with a 
special focus on the policy context. We discuss how 
recent developments in psychology and cognitive an- 
thropology can help mitigate many of the problems as- 
sociated with hypothetical bias. To conclude, we iden- 
tify the problems most likely to be resolved satisfactori- 
ly for scientific analysis and those that remain in need 
of further investigation. 38 refs. (ERA citation 
15:037009) 


060,546 

DE90013534/GAR PC AO5/MF A01 
Argonne National Lab., IL. Environmental Assessment 
and Information Sciences Div. 

Commercial and Residential Energy Use and Emis- 
sions Simulation System (CRESS): Configuration 
for projecting emissions from commercial and res- 
idential sources: 1985 test runs. 

J. F. McDonald, and D. W. South. Jan 90, 80p ANL/ 
EAIS/TM-6 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


In the National Acid Precipitation Assessment Pro- 
gram (NAPAP), Task Group | (TG-l) is responsible for 
developing and testing models that can be used to 
project fuel use and air pollutant emissions and control 
costs by energy use sector. This work is being carried 
out in two phases. All activities described in this report 
have taken place under Phase 1 of the program, which 
includes the development of models for generating 
baseline scenarios. This report describes the applica- 
tion of the Commercial and Residential Energy Use 
and Emissions Simulation System (CRESS), one of the 
sector models developed by Argonne National Labora- 
tory for inclusion in the TG-I emissions model set. 
CRESS has been used to prepare test case projec- 
tions of emissions from commercial and residential 
sources under three hypothetical economic growth 
scenarios for the period 1985--2030. These test case 
projections were an important component of the 1985 
NAPAP work program. 21 refs., 7 figs., 34 tabs. 


060,547 

DE90013632/GAR PC A03/MF A01 
National Energy Extension Service Advisory Board, 
Washington, DC. 

Eleventh annual report to Congress and the Secre- 
tary of Energy on the Nationwide Energy Exten- 
sion Service Program. 

Progress rept. 

Jul 90, 12p DOE/CE-0291P 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
—_— Original copy available until stock is exhaust- 


This document is the eleventh annual report to Con- 
gress by the Energy Extension Service on progress in 
partnership with states to provide technical assistance 
to small energy users in energy conservation through 
education and technology transfer. (FSD) 
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Collaborative efforts among building simulation re- 
searchers in Europe and the US have resulted in wide 
acceptance of certain features as necessary attributes 
of future simulation environments. As identified in the 
Energy Kernel System (EKS), the principal features are 
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those of the object-oriented ge somes (OOP) para- 
digm, in which a hierarchy of submodels is readily de- 
fined and interconnected to form system models of 
widely varying purpose, solution methodology, and im- 
plementation description. The Simulation Problem 
Analysis Kernel (SPANK) is an early, prototypical im- 
plementation intended to exhibit at least some of the 
EKS features, including an OOP-like environment. Ad- 
ditionally, SPANK implements a solution process that 
is based on graph algorithms and achieves solution ef- 
ficiency through a reduction in size of the iterative 
problem. This paper enlarges on earlier descriptions of 
SPANK, attempting to separate and clarify the model- 
ing issues and the solution issues. To this end the 
nature of the SPANK environment is compared to es- 
tablished OOP environments. The SPANK equation- 
based objects are contrasted to the assignment-based 
(input/output oriented) models employed in most cur- 
rent simulation environments. The SPANK cut-set re- 
duction methodology is compared to the more widely 
known sparse matrix technique. Finally the utility of the 
SPANK reduction algorithm is demonstrated on a 
number of example problems. 21 refs., 3 tabs. 
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ICARUS is an energy system planning tool for assess- 
ing the reliability and economic performance of alter- 
native expansion patterns of electric utility generating 
systems. Input information includes capacity, forced 
outage rate, number of weeks of scheduled mainte- 
nance, and economic data for individual units, along 
with expected utility load characteristics. The model 
calculates (1) a system maintenance schedule, (2) the 
loss-of-load probability, (3) unserved demand for elec- 
trical energy, (4) required capacity reserve to meet a 
specified reliability criterion, (5) the effects of emer- 
gency interties, (6) expected energy generation and 
cost from each unit and block, (7) total generating 
system costs, and (8) fuel use. Firm purchases and 
sales of electricity can be included in the analysis. 
ICARUS uses a modified probabilistic simulation tech- 
nique that produces an acceptable level of accuracy 
while significantly reducing computation requirements. 
It has been used to determine the replacement energy 
costs for short-term shutdowns, to calculate time-of- 
day tariffs that are based on short-run marginal cost of 
energy, and to show the effects of new technologies 
on system reliability. This report documents the per- 
sonal computer version of the ICARUS model and pro- 
vides guidance in preparing data input. 29 refs., 10 
figs., 12 tabs. 
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DE90501022/GAR PC A03/MF A01 
Agence Francaise pour la Maitrise de |’Energie, Paris. 
Ten years of pilot technical applications of energy 
conservation in the industry. 

1987, 36p AFME-FR-10 

In French. 

U.S. Sales Only. 


A review of the various pilot operations conducted by 
the French Agency for Energy Conservation (AFME) in 
the energy conservation domain among various indus- 
trial sectors is presented. For each company the oper- 
ation is rapidly described; the different sectors are: iron 
and steel industry, automobile and mechanics indus- 
try, building materials, glass, chemistry, energy pro- 
duction, papers, food industry, drying, textile industry, 
wood industry, etc. 
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DE90501023/GAR PC A04/MF A01 
Centre National de la Recherche Scientifique, Paris 
(France). Programme Interdisciplinaire de Recherche 
sur les Sciences pour !’Energie et les Matieres Pre- 
mieres. 

Adaptation and experimentation of management 
and physical economy models to the problems of 
the regional energy planning. 

F. Valette. 1987, 74p PIRSEM-3130 

In French. 


U.S. Sales Only. 


The objective of the study was to determine the main 
lines of a global procedure approach for regional plani- 
fication of energy. The approach is based on different 
energy and economic models already adapted, and on 
a large debating procedure among the region, in order 
to improve the conditions when —— and plan- 
ning the regional development politics. The Langue- 
doc-Roussillon in the south of France illustrates oa ap- 
plication of this approach. 
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DE90501025/GAR PC AOS/MF A01 
Centre National de la Recherche Scientifique, Paris 
(France). Programme Interdisciplinaire de Recherche 
sur les Sciences pour |’Energie et les Matieres Pre- 
mieres. 
Follow-up of the regional energy conservation pol- 
itics. Methods and illustration with the case of 
Charente-Poitou. 


B. Guesnier, F. Trousslot, J. Debord, and J. P. 
Carriere. 1987, 100p PIRSEM-2099-1 

In French. 

U.S. Sales Only. 


The objective of this study was to develop a follow-up 
method for the energy conservation planning in a 
region in France. The first goal is to improve the 
energy balance in France but many other goals are in- 
troduced in the new approach: effects on the local em- 
ployment rate, budgets, integration to the industrial 
and domestic infrastructure, etc. Various index and cri- 
terions are introduced to allow a global perception and 
accountancy of the effects of energy conservation ex- 
penses on the regional development and balance. Ap- 
plication of the method is illustrated by the example of 
the Charentes-Poitou region. 
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DE90501029/GAR PC A15/MF A02 
hone Francaise pour la Maitrise de |’Energie, Paris. 
PIRSEM: Rapport d’activite. Tome 1. (PIRSEM: 
1987 operations review. Volume 1). 

1988, 343p AFME-87-91-0002(Vol.1) 

In French. 

U.S. Sales Only. 


The PIRSEM is a French interdisciplinary research pro- 
gram on energ sciences and base materials with the 
aim to enhance collaboration between laboratories 
and application industries for energy conservation. 
The first volume is concerned with fossil fuels (coal 
and oil) and several renewable energies: geothermal 
energy, photovoltaic, photochemical and heliothermal 
conversion. 


060,554 

DE90767937/GAR PC A05/MF A01 
Nederlandse Maatschappij voor Energie en Milieu 
B.V., Sittard. 
Energiebesparing in binnenstedelijke gebieden 
van voor 1930. (Energy conservation in pre-1930 
downtown areas). 

Apr 88, 76p ETDE-mf-0767937 

In Dutch. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The aim of this study is to gain insight into the special 
situation in historical inner-cities, to indicate develop- 
ments in energy conservation measures and systems 
and to give an analysis with regard to bottlenecks and 
marginal conditions in energy conservation applica- 
tions. The first five chapters deal with characteristics of 
the housing stock, the occupants, the owners and the 
current subsidies. The last chapter discusses a case in 
the innercity of Amsterdam (Blaauwlakenblok) what 
energy conservation possibilities are available. The 
appendix holds all the data on the case. 4 figs., 2 tabs., 
10 refs., 1 app. (ERA citation 15:000000) 
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DES0784629/GAR PC A03/MF A01 
Agence Francaise pour la Maitrise de |’Energie, Paris. 
Energy prices - 1984-1987. 

Oct 87, 37p AFME-FR-18 

In French. 

U.S. Sales Only. 


Statistics are given (tables and graphics) concerning 
the various energy prices in France from 1984 to 1987: 
imported-oil prices (various grades) and user prices in 
the industrial sector, service sector and domestic 
sector for coal, natural gas, domestic fuel oil, propane, 
electricity and wood. (ERA citation 15:030452) 
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DE90784631/GAR PC A03/MF A01 
Agence Francaise pour la Maitrise de l’Energie, Paris. 
Research and Dev at the AFME. 

P. Chartier. 1986, 17p AFME-FR-19 

In French. 

U.S. Sales Only. 


The AFME (Energy Conservation French Agency) re- 
search and development strategy is reviewed. The 
energy conservation rate in France is compared to the 
rate in other developed countries. The main research 
and innovation sectors supported by AFME are the ra- 
tional use of energy in industry, the development of 
renewable energies, and the management/conserva- 
tion of raw materials. Examples are given. (ERA cita- 
tion 15:030516) 
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DE90784635/GAR PC A03/MF A01 
Centre National de la Recherche Scientifique, Paris 
(France). Programme Interdisciplinaire de Recherche 
sur les Sciences pour |’Energie et les Matieres Pre- 
mieres. 

Ecoenergy: scientifical 

A. Dauphine. 1987, 44p PIRSEM-2277 
In French. 

U.S. Sales Only. 


Two simulation models of a regional ecological-ener- 
getical evolution are presented and discussed. Exam- 
ples are given with flux results and parametic evalua- 
tion: energy resources, stock consumption, resource 
transfers, etc.. (ERA citation 15:030474) 
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DE90784641/GAR PC A14/MF A02 
Agence Francaise pour la Maitrise de |’Energie, Paris. 
Energy in cities. 

1987, 313p AFME-003, CONF-8706413 

In French. Energiville colloquium, Sophia-Antipolis 
(France), 4-5 Jun 1987. 

U.S. Sales Only. 


The energy utilization in the different aspects of a city 
(space heating, equipments, lighting, street signaling, 
transport and vehicles, etc.) is studied in the various 
themes of this congress. Examples are given where 
energy conservation opportunities are developed: in- 
dustrial thermal waste up grading for district heating, 
domestic wastes conversion for space heating, micro- 
scale hydroelectric power plants, electric transporta- 
tion public system (tramway), architectural optimiza- 
tion for natural space heating, energy management in 
city management (space heating, transportation...). 
(ERA citation 15:030576) 
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TIB/B90-81394/GAR PC E17 
Bundesministerium fuer Umwelt, Naturschutz und 
Reaktorsicherheit, Bonn (Germany, F.R.). 
Untersuchung der Organisationsstruktur von 
Kernkraftwerken und ihres Zusammenwirkens mit 
uebergeordneten Organisationsstrukturen. Phase 
2. Zusammenwirken des Kernkraftwerkbetriebes 
im Rahmen der uebergeordneten Organisations- 
strukturen. (Investigation of organizational struc- 
tures of nuclear power plants and their coopera- 
tion with superordinate organizational structures. 
Phase 2. Interaction of nuclear power plant oper- 
ation with superordinated organizational struc- 
tures). 

Oct 89, 285p Rept no. BMU-1990-246 

Contract BMU SR 367 

In German. Schriftenreihe Reaktorsicherheit und 
Strahlenschutz, Ergebnisberichte, Untersuchungen, 
Studien, Gutachten. 


This study gives an overview about the interaction of 
the German nuclear power industry and other (superi- 
or) organisations like supervising agencies, expert or- 
ganisations and other nuclear power plants, nuclear 
power plant owners or their associations. The interac- 
tions of nuclear power plants with other organisations 
is partly regulated by law. This is particularly true for 
the interaction between the nuclear power plants and 
the supervising agencies respectively the expert or- 
ganisations. Among one another, the interaction of nu- 
clear power plants is mainly carried out as a voluntary 
exchange of experience. The task of the study is to 
analyse the complex patterns of interactions among 
nuclear power plants and other organisations in detail 
and to demonstrate the trends of further improve- 
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ments. Thus, the study does demonstrate the different 
kinds of interaction between nuclear power plants 
among another, between nuclear power plants and 
their supervising agencies and between nuclear power 
plants and expert organisations. These interactions 
are evaluated with regard to the st regulation. 
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DE90012862/GAR PC A03/MF A01 
tof Energy, Washington, DC. Office of 

Energy Markets and End Use. 

— petroleum statistics report, February 

27 Feb 90, 36p DOE/EIA-0520(90/02) 

Portions of this document are illegible in microfiche 

products. 


This report presents data on international oil produc- 
tion, consumption, imports, exports, and stocks. The 
report has three sections. Section 1 contains time 
series on world oil production, and oil consumption 
and stocks in the Organization for Economic Coopera- 
tion and Development (OECD). This section contains 
annual data beginning in 1973, and monthly data for 
the most recent two years. Section 2 presents an oil 
supply/consumption balance for the market econo- 
mies (i.e. non-communist countries). This balance is 
presented in quarterly intervals for the most recent 
data beginning in 1982, and quarterly data for the most 
recent two years. 23 tabs. 
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DE90013465/GAR PC A03/MF AO1 
Department of Energy, Washington, DC. Office of 
Energy Markets and End Use. 

— petroleum statistics report, June 


28 Jun 90, 38p DOE/EIA-0520(90/06) 
Portions of this document are illegible in microfiche 
products. 


The International Petroleum Statistics Report presents 
data on international oil production, consumption, im- 
ports, exports, and stocks. The report has three sec- 
tions. Section 1 contains time series on world oil pro- 
duction, and on oil consumption and stocks in the Or- 
ganization for Economic peration and Develop- 
ment (OECD). This section contains annual data be- 
ginning in 1973, and monthly data for the most recent 
two years. Section 2 presents an oil supply/consump- 
tion balance for the market economies (i.e. non-com- 
munist countries). This balance is presented in quar- 
terly intervals for the most recent two years. Section 3 
presents data on oil imports by OECD countries. This 
section contains annual data beginning in 1982, and 
quarterly data for the most recent two years. Data for 
the United States are developed by the Energy Infor- 
mation Administration’s (EIA) Office of Oil and Gas. 
Data for the other countries are derived largely from 
published sources, including International Energy 
Agency publications, the EIA International Energy 
Annual, and the trade press. (See sources after each 
section.) All data are reviewed by the International Sta- 
tistics Branch of EIA. All data have been converted to 
units of measurement familiar to the American public. 
Definitions of oil production and consumption are con- 
sistent with other EIA publications. 
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DE90013625/GAR PC A04/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Evaluation of three models designed for siting 
wind turbines in areas of complex terrain. 

J. C. Barnard. Jun 90, 52p PNL-7357 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


The aim of this study was to compare the ability of 
three micrositing models to simulate the wind flow in 
complex terrain. One of these models, NOABL, is a 
mass-consistent model while the other two, MS3DJH/ 
3R and BZ, are descendants of Jackson-Hunt (J-H) 
theory. All three models were applied to two areas of 
complex terrain, Askervein Hill in Scotland and Alta- 
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mont Pass in California. Askervein Hill is an isolated hill 
of moderate slope surrounded by a flat plain. In 
marked contrast, the terrain of Altamont Pass is very 
complicated and is aptly described as being very hilly. 
Over each modeled area, wind measurements taken 
from a relatively dense network of anemometry were 
used to assess the performance of the models by 
comparing these data to the model-derived winds. 20 
refs., 13 figs., 7 tabs. 
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DE90013638/GAR PC A03/MF A01 
Department of Energy, Washington, DC. Office of Pe- 
troleum Reserves. 

Strategic Petroleum Reserve quarterly report. 

15 May 90, 13p DOE/FE-0165P-1 


The ae og Petroleum Reserve (SPR) was created 
to reduce the impact of disruptions in petroleum sup- 
plies and to carry out obligations of the United States 
under the Agreement on an International Energy Pro- 

ram. This May 15, 1990, Strategic Petroleum Reserve 

uarterly Report describes activities related to the site 
development, oil acquisition, budget and cost of the 
Reserve during the period January 1, 1990 through 
March 31, 1990. 3 tabs. 
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DE90012045/GAR PC A03/MF A01 
Westinghouse Savannah River Co., Aiken,SC. 
Vegetation uptake from burial ground alpha waste 
trenches. 

C. E. Murphy, and R. C. Tuckfield. 1 May 90, 16p 
WSRC-RP-89-1016 

Contract AC09-89SR18035 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
ee Original copy available until stock is exhaust- 


This study was conducted as part of an evaluation of 
the potential radiological consequences of reinhabiting 
the Savannah River Site (SRS) burial ground. The ob- 
jective was to determine the uptake of buried, low- 
level, transuranic waste from unlined earthen trenches 
by forest vegetation. Two tree plots were established 
in 1979. One plot was put over a trench containing 
alpha waste and the other in an area without trenches. 
When the trees seedlings were sampled during 1979 
and 1980, and analysized for (sup 239)Pu and (sup 
238)Pu, there was only a small difference in radionu- 
clude concentration between trees planted over the 
trench and those planted on the control plot because 
of the limited root intrusion into the trench by the seed- 
lings. However, when trees were sampled in 1986, 
1987, and 1988 and analyzed for (sup 241)Am, (sup 
238)Pu, (sup 239)Pu, and (sup 237)Np activity, the av- 
erage activity of al of these isotopes was significantly 
higher over the trenches than in the control plot. The 
measurements indicate that trees roots will extract 
transuranic isotopes from buried, low-level waste. The 
amount of radioisotopes moved from the trenches to 
the surface is small and the level in the trees is low 
enough that dose from exposure will be small. The 
long term effects of transport of radioisotopes from the 
trenches to the surface soil was evaluated by estimat- 
ing the accumulation in the surface soil. Transuranic 
activity in selected food crops was calculated using the 
soil activity and the literature derived concentration 
factors. The activity in the leaf tissue was much higher 
than in the seed. However, it should be noted that in 
only one case was the activity higher than the naturally 
occurring activity of (sup 40)K in the pine foliage. 11 
refs., 6 figs., 8 tabs. 
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DE90000321/GAR PC A02/MF A01 
Solar Energy Research Inst., Golden, CO. 


eens technological advances in thin film solar 
cells. 

H. S. Ullal, K. Zwelbel, and T. Surek. Mar 90, 6p 
SERI/TP-211-3679, CONF-900901-1 

Contract AC02-83CH10093 

World renewable energy congress, Reading (UK), 23- 
28 Sep 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


High-efficiency, low-cost thin film solar cells are an ex- 
citing photovoltaic technology option for generating 
cost-effective electricity in 1995 and beyond. This 
paper reviews the substantial advances made by sev- 
eral thin film solar cell technologies, namely, amor- 
phous silicon, copper indium diselenide, cadmium tel- 
luride, and polycrystalline silicon. Recent examples of 
utility demonstration projects of these emerging mate- 
rials are also discussed. 8 refs., 4 figs. 
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DE90000328/GAR PC A11/MF A02 
Solar Energy Research Inst., Golden, CO. 

Wind loads and local pressure distributions on 
parabolic dish solar collectors. Final subcontract 
report. 

Progress rept. 

J. A. Peterka, R. G. Derickson, and J. E. Cermak. 
May 90, 250p SERI/TP-253-3668 

Contract AC02-83CH10093 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
eee Original copy available until stock is exhaust- 


The research and development described in this docu- 
ment was conducted within the US Department of En- 
ergy’s Solar Thermal Technology Program. The goal of 
this program is to advance the engineering and scien- 
tific understanding of solar thermal technology and the 
establish the technology base from which private in- 
dustry can develop solar thermal power production op- 
tions for introduction into the competitive energy 
market. This report presents the results of wind-tunnel 
tests —— through the Solar Energy Research In- 
stitute (SERI) by the Office of Solar Thermal Technolo- 
gy of the US Department of Energy as part of the SERI 
research effort on innovative concentrators. As gravity 
loads on drive mechanisms are reduced through 
stretched-membrane technology, the wind-load contri- 
bution of the required drive capacity increases in per- 
centage. Reduction of wind loads can provide econo- 
my in support structure and collector drive. Wind- 
tunnel tests have been directed at finding methods to 
reduce wind loads on parabolic dish collectors. The 
tests investigated the mean and peak forces, mo- 
ments and local pressure distributions. A significant in- 
crease in the understanding and prediction of peak 
parabolic dish wind loads and their reduction within a 
field was achieved. 49 refs., 60 figs., 4 tabs. 
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DE90000351/GAR PC A04/MF A01 
Solar Energy Research inst., Golden, CO. 
Polycrystalline thin film cadmium telluride n-i-p 
solar cells. Final subcontract report, September 
1988-August 1989. 

Progress rept. 

P. V. Meyers. Jun 90, 60p SERI/TP-211-3873 
Contract AC02-83CH10093 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
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This paper discusses experiments and analyses of 
technical, economic and environmental issues relating 
to CdTe n-i-p solar cells and their potential to satisfy 
the DOE PV program goals. The basic cell structure is 
CdS-CdTe-ZnTe. Included is an experimental and the- 
oretical study of the operation of these devices. Ex- 
periments related to deposition of the CdS and ZnTe 
layers, cascaded solar cells, and module fabrication 
are described. Manufacturing issues relating to costs, 
worker safety, and environmental security are dis- 
cussed. 40 refs., 25 figs., 16 tabs. 
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Interim qualification tests and procedures for ter- 
restrial photovoltaic thin-film flat-plate modules. 
R. DeBlasio, L. Mrig, and D. Waddington. Jan 90, 


25p SERI/TR-213-3624 

Contract AC02-83CH10093 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
oo Original copy available until stock is exhaust- 


This document provides recommended procedures 
and specifications for qualification tests that are struc- 
tured to evaluate terrestrial thin-film flat-plate photo- 
voltaic nonconcentrating modules intended for power 
generation applications. The qualification tests provid- 
ed in this document are designed to evaluate flat-plate 
thin-film photovoltaic (PV) module design performance 
and susceptibility to known failure mechanisms. Em- 
phasis is placed on testing and evaluating module per- 
formance characteristics and design features that will 
affect possible degradation of module performance 
and physical properties ng from solar exposure, 
environmental weathering, mechanical loading, corro- 
sion, and module shadowing. Because of limited thin- 
film module field operation experience and the evolu- 
tionary nature of new thin-film module material tech- 
nologies and designs, these tests should not be con- 
sidered definitive or compiete, nor do they provide a 
basis to predict 30-year field life. Current understand- 
ing of failure and degradation mechanisms and the re- 
lationship between accelerated tests and field reliabil- 
ity is not sufficient to allow accurate estimation of life- 
expectancy, nor are the cycling tests given in this doc- 
ument considered to be equivalent to a full 30-year 
field exposure. However, the test and evaluation pro- 
cedures given in this document provide a common ap- 
proach for conducting qualification tests. Acceptable 
results from these tests should provide reasonable as- 
surance that the modules that pass these tests will 
perform reliably in the field but for an unspecified 
period of time. 8 refs., 6 figs. 
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mal energy storage. Foreign trip report, July 27- 
September 30, 1987. 

. D. Solomon. 15 Oct 87, 5p ORNL/FTR-2699 
Contract AC05-840R21400 
Sponsored by Department of Energy, Washington, DC. 


The traveler spent the period July 27--September 30th 
on site at Ben Gurion University in Beersheeba. During 
this time he pursued a cooperative effort of research in 
latent heat thermal energy storage with members of 
the Chemical Engineering Department of the Universi- 
ty; examined problems associated with hyperbolic heat 
transfer with researchers at Tel Aviv University; and 
worked on mathematical questions related to moving 
boundary problems, and simulation and artificial intelli- 
gence. 
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Evaluation of analytical tools for the solar energy 
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The advent of powerful microcomputers has dramati- 
Cally affected the operation of the small architectural 
office. Architects with PC computers now have access 
to sophisticated CAD, database, specification and 
analysis programs. Solar energy simulation programs 
which formerly ran only on expensive main frame and 
mini computers have been ported over to the new 
microcomputers. The architect now has a wide range 
of solar energy analysis tools from which to choose. 
This report presents the results of evaluations of a 
number of solar energy analysis tools. The basis for 
evaluation is described briefly below. To make an in- 
formed choice when Ley a solar energy analysis 
tool, the architect needs to know how the tool can fit 
into the design process; the ease of use of the tool; 
and the relative accuracy of the tool. The tools evaluat- 
ed for this research study include complex building 
energy simulation programs, simplified building energy 
analysis programs. Programs which model building 
components related to solar performance, for exam- 


ple, WINDOWS which evaluates the thermal and opti- 
cal properties of a variety of glazing options. This re- 
search project has been divided into two evaluation 
components. First, the operation and relative accuracy 
of the solar design tools is evaluated. A fractional fac- 
torial experimental method is developed to permit esti- 
mate of the effects of 8 building design variables on 
heating and cooling load requirements. The effects of 
building design variables estimated by each program 
are compared and discussed, giving a relative compar- 
ison of a solar design tool’s accuracy. Second, the pro- 
gram are compared in terms of their applicability to an 
architectural office. This comparison discusses the ap- 
plicability of each tool various phases of the design 
process. The complexity of the program and required 
skill of the user is also discussed. 
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Interim report on testing the molten salt pump and 
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This interim report provides results of the molten salt 
pump and vaive loop testing, lessons learned, and rec- 
ommendations based on the test results to date. The 
molten salt pump and valve test loop is intended to 
demonstrate the effectiveness of full-scale hot and 
cold salt pumps and valves. The pump and vaive test- 
ing consists of two pumped loops, one to simulate the 
hot side of the receiver (565(degree)C, referred to as 
the hot loop) and one for the cold side (285(degree)C, 
referred to as the cold loop). Each loop contains a 
pump and six representative valves scaled for a 60- 
MW(sub e) commercial solar power plant using molten 
salt heat transport fluid. The test loop is part of the 
Molten Salt Subsystem/Component Test Experiment 
(MSS/CTE), which is being conducted to reduce the 
technical risk of building and operating commercial 
solar central receiver plants. The project, managed by 
Sandia National Laboratories (SNL) with Babcock and 
Wilcox (B&W) as the prime contractor, is cost shared 
by DOE and six contractors. The hot loop has operat- 
ed over 2400 hours in the fully automatic sequence 
mode. The last 500 hours have been through continu- 
ous 24-hour, 7-day operation. The hot pump operation 
hours simulate over 2 years of pump cycles. The cold 
loop has operated 12 hours in the manual mode; this is 
because of problems caused in the manufacturing of 
the pump and motor. 9 refs., 6 figs., 1 tab. 
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Centre National de la Recherche Scientifique, Paris 
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Photovoltaic conversion through thin films organ- 
ic semiconductors. 

J. Simon, and J. J. Andre. 1986, 18p PIRSEM-2035 
In French. 

U.S. Sales Only. 


The molecular semi-conductor concept is first precise- 
ly defined and the mechanisms governing the constitu- 
tion of molecular material-based devices are de- 
scribed. New molecular units such as lutetium phtalo- 
cyanines are proposed for the preparation of intrinsic 
semi-conductors and the construction of inherent de- 
vices. A simple model is developed to predict the 
device properties. 
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leurbanne (France). 

Developments in the EPR pulling method for Si po- 
=" ribbons and photocells production. 


R. M’Ghaieth. Apr 89, 151p FRNC-TH-3601 

In French. 

U.S. Sales Only. Portions of this document are illegible 
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A detailed study of the EPR (Electron Powder Rib- 
bons) pulling system is presented; Si polycrystalline sil- 
icon ribbons are produced by electron bombardment. 
Thermal stresses are produced in the fusion lines, 
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causing cracking, and an electronic displacement 
system of the fusion line is developed in order to avoid 
ribbon cracking. Purification methods are described 
and physical, chemical and electrical properties of the 
silicon ribbons are presented. 


060,574 

DE90501908/GAR PC A09/MF A01 

Ecole Nationale Superieure des Mines de Paris 

(France). 

Development of a general method for photovoltaic 
= analysis. 


P. Nolay. 1987, 184p FRNC-TH-3597 

In French. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The photovoltaic conversion for energetic applications 
is now widely used, but its development still needs the 
resolution of many problems for the sizing and for the 
real working of the installations. The precise analysis 
of the components and whole system behaviour has 
led to the development of accurate models for the sim- 
ulation of such systems. From this modelling phase, a 
simulation code has been built. The validation of this 
software has been achieved from experimental test 
measurements. Since the quality of the software de- 
pends on the precision of the input data, an original 
method of determination of component characteris- 
tics, by means of model identification, has been devel- 
oped. These tools permit the prediction of system be- 
haviour and the dynamic simulation of systems under 
real conditions. Used for the study of photovoltaic 
system sizing, this software has allowed the definition 
of new concepts which will serve as a basis for the 
development of a sizing method. 


060,575 
DE90503616/GAR PC A13/MF A01 
Japan Solar Energy Society, Tokyo. 

Heisei gannendo Nihon taiyo energy gakkai Nihon 
furyoku energy kyokai godo kenkyu happyokai 
koen ronbunshu. (Abstracts of 1989 Japan Solar 
Energy Society and Japan Wind Energy Associa- 
tion joint conference). 

7 Dec 89, 279p CONF-8912100-Absts 

In Japanese. 1989 Japan Solar Energy Society and 
Japan Wind Energy Association joint conference, 
Kawasaki (Japan), 7 Dec 1989. 

U.S. Sales Only. 


These abstracts are the abstracts presented at the 
1989 Joint Conference which was held in Kawasaki 
City on the 7th and 8th of December, 1989 by Japan 
Solar oy, Society and Japan Wind Energy Associa- 
tion jointly. The abstracts on the first day enroll seven 
Papers concerning global solar radiation, meteorologi- 
cal forecasting and solar radiation on a tilted surface, 
etc. under the title of solar radiation, five con- 
cerning various heat collecting devices, etc. under the 
the title of heat collectors, three papers concerning 
photosynthesis under the title of utilization of solar 
beams, three papers concerning a sol-air system, etc. 
under the title of heat-pumps and five papers concern- 
ing solar cells under the title of solar beam power gen- 
pe psa basic. The abstracts on the second day enroll 

concerning various systems —— solar 
Hed. under the title of system assessment, four papers 
concerning passive solar housing under the title of 
passive solar, four papers concerning windmills, etc. 
under the title of utilization of wind force, two papers 
under the title of material, five papers concerning prac- 
tical utilization of solar beam power generation under 
the title of solar beam power generation-application, 
and nine papers concerning heat storage and heat 
transportation, etc. under the title of heat transporta- 
tion and heat storage. 242 refs., 366 figs., 62 tabs. 
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DE90506334/GAR PC A10/MF A02 

Ti Technologie G.m.b.H., Munich (Germany, 

) 

Measurement and operating phase for the solar- 
wind-energy plant SWEEPS in Korea. Final report. 

G. Brose, and M. Dams. Sep 89, 217p ETDE-mf- 

0506334 


U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


On Cheju-isiand (Korea) a combined Solar-Wind-Elec- 
tric-Energy-System (WEC: AEROMAN 14 kWe, PV: 
HELIOMAN 2,5 kWe) was installed. This test plant in- 
formed about the possible supply with electric energy 
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of local consumers. Special interest was focused on 
the increasing energy yield of the tracked PV-genera- 
tor and the improved energy availability of the com- 
bined supply system. A suited data acquisition system 
was connected (scanning rate 500 Hz, 15-min-mean 
values). The results indicate that a combined produc- 
tion of energy (solar/wind) for stand-alone-systems is 
recommended at this location. The operating charac- 
teristics of the test plant as well as the problems that 
occured give advice for a future lay-out of stand-alone- 
systems. The results indicate that energy yield by 
tracked PV hardly justifies the technical expenditure 
being necessary for a plant of this size. The load man- 
agement as performed here effects high losses when 
consuming the energy of the wind system. These 
losses result from dynamic attitude of load manage- 
ment and wind system. During the test the consumers 
are largely operated according to the wind and solar 
energy production. For a practical use of such systems 
the design (especially of the store) and the control 
characteristics have to be adapted to the demand of 
the consumers. (orig.) With 7 refs., 14 tabs., 147 figs. 


060,577 

DE90507353/GAR PC A09/MF A01 
Paul Scherrer Inst., Villigen (Switzerland). 
Waermeertraege und Kenngroessen von Sonnen- 
koliektoren. Testmethoden und Resultate der Kol- 
lektortests. Testperioden 1978-1986. (Gross heat 
outputs and characteristic parameters of solar col- 
lectors. Test methods and results from the collec- 
tor test periods 1978 to 1986). 

J. Keller, and M. Rauber. Oct 89, 179p ETDE/CH- 
mf-0507353 

In German. Available from INFOSOLAR, P.O. Box 311, 
CH-5200 Brugg (Switzerland). 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


From 1978 to 1986 the Swiss Federal Institute for Re- 
actor Research (EIR) - today Paul Scherrer Institute 
(PSI) - tested more than one hundred solar collectors 
using an outdoor test facility. Until 1984 the test results 
have been published yearly. As the number of the 
tested collectors decreased rapidly after 1983 it was 
decided to postpone the publication of the remaining 
test reports. The present final report is a summary of 
all test results obtained from 1978 to 1986. In 1987 the 
test activities were transferred to another institute. As 
soon as new test results are available, the publication 
of a supplement report is planned. (author) 12 figs. 


060,578 

DE90507354/GAR PC A03/MF A01 
Paul Scherrer Inst., Villigen (Switzerland). 
Waermeertraege und Kenngroessen von Sonnen- 
kollektoren. Kurzfassu' Kollektortestbericht, 
Testperioden 1978-1986. Allgemeine Eriaeuterun- 
gen, Tabellen der Testresultate, Adressenver- 
zeichnis. (Gross heat outputs and characteristic 
parameters of solar collectors. Abridged version 
of the collector test report, test periods 1978 to 
1986. Explanatory comments, tables of test re- 
sults, directory of addresses). 

J. Keller, and M. Rauber. Oct 89, 50p ETDE/CH-mf- 
0507354 

In German. Available from INFOSOLAR, P.O. Box 311, 
CH-5200 Brugg (Switzerland). 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


From 1978 to 1986 the Swiss Federal Institute for Re- 
actor Research (EIR) - today Paul Scherrer institute 
(PSI) - tested more than one hundred solar collectors 
using an outdoor test facility. Until 1984 the test results 
have been published yearly. As the number of the 
tested collectors decreased rapidly after 1983 it was 
decided to postpone the publication of the remaining 
test reports. The present final report is a summary of 
all test results obtained from 1978 to 1986. In 1987 the 
test activities were transferred to another institute. As 
soon as new test results are available, the publication 
of a supplement report is planned. (author) 23 refs., 4 
figs., 12 tabs. 


060,579 

DE90790628/GAR PC A06/MF A01 
Agence Francaise pour la Maitrise de |’Energie, Paris. 
Solar powered pumping systems. Existing materi- 
al, cost of a cubic meter, comparison with other 
pumping systems, maintenance, appendix. 

J. Billerey. 86, 120p AFME-83.1175 

In French. 

U.S. Sales Only. 
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The various technical solutions for solar powered 
—_ are presented and their feasibility examined: 
jong shaft pumps, submerged motor pumps with DC, 
AC and electronic motors, and surface pumps. The 
equipment costs, installation, drilling costs, etc. are 
evaluated and an economic evaluation of the photo- 
voltaic pumping is performed with comparison to wind 
energy or thermal engine pumping. (ERA citation 
15:032288) 


060,580 

N90-23662/1/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

New Directions in InP Solar Cell Research. 

|. Weinberg, C. K. Swartz, and D. J. Brinker. 1990, 7p 
NAS 1.15:103160, E-5528, NASA-TM-103160 
Proposed for Presentation at the 25TH Intersociety 
Energy Conversion Engineering Conference, Reno, 
Nv, 12-17 Aug. 1990; Cosponsored by Aiche, Sae, 
ACS, Aiaa, Asme, and IEEE. 


Recent research efforts representing new directions in 
InP solar cell research are reviewed. These include he- 
teroepitaxial growth on silicon and gallium arsenide 
substrates, V-grooved cells, large area high efficiency 
cells, and surface passivation. Improvements in heter- 
oepitaxial cell efficiency are described together with 
processing of 19.1 percent, 4 sq cm cells. Recommen- 
dations are made for improvements in processing 
leading to increased efficiencies. 


060,581 
TIB/A90-81404/GAR PC E07 


— fuer Bauphysik, Stuttgart (Germany, 


Passive Solarenergienutzung in bewohnten Eigen- 
heimen. Messergebnisse und energetische Ana- 
lyse fuer das Solarhaus in Zweibruecken. (Passive 
solar systems for inhabited private buildings. 
Measurements and energetic analysis of the Zwei- 
bruecken soiar house). 

H. Erhorn, and K.A. Gertis. 20 Oct 87, 43p Rept no. 
IBP-WB-17/1987 

Contract BMFT 03E-4339-C 

In German. IRB-Forschungsbericht, no. T 2103, With 
12 figs., 4 tabs. 


22 so-called solar houses, designed according to the 
principle of energy-saving construction and 3 conven- 
tionally built reference houses were subjected to de- 
tailed measurements in order to demonstrate how 
modern heating technology can be used for private 
homes. This report contains the results of the energy 
assessment of the solar house in Zweibruecken. The 
building shows an average consumption of heating 
energy. Sun shades provide effective protection 
_ an overheating of the rooms in the summer. 
The planned winter garden would have reduced the 
heating energy demand only very little. Installing a mul- 
tiple glazing would have been more effective than tem- 
porary reflector foils together with double ~~" Heat 
is provided by a boiler with atmospheric gas burner 
and an electrically driven air-to water heat pump which 
operate in parallel mode. (BWI). (Copyright (c) 1990 by 
FIZ. Citation no. 90:081404.) 


060,582 
TIB/A90-81405/GAR PC E07 
— fuer Bauphysik, Stuttgart (Germany, 


Passive Solarenergienutzung in bewohnten Eigen- 
heimen. Messergebnisse und energetische Ana- 
lyse fuer das konventionelle Referenzhaus in 
Landstuhl. (Passive solar systems for inhabited 
private buildings. Measurements and energetic 
analysis of the conventionally built Landstuhi ref- 
erence house). 

H. Erhorn, and K.A. Gertis. 12 Jan 88, 40p Rept no. 
IBP-WB-23/1988 

Contract BMFT 03E-4339-C 

In German. IRB-Forschungsbericht, no. T 2108. 


22 so-called solar houses, designed according to the 
principles of energy-saving construction and 3 conven- 
tionally built houses were subjected to detailed meas- 
urements in order to demonstrate how modern heating 
technology can be used for private houses. This report 
contains the results of the conventionally built refer- 
ence house. The gross consumption of heating energy 
is 35% lower than the average value. In the summer 
the building has no tendency to heat up. The behaviour 
of the users can influence the consumption of heating 
energy more than any construction measure. Multiple 
glazing would have been more effective than the triple 


glazing with temporary reflector foils that was chosen 
here. (BWI). (Copyright (c) 1990 by FIZ. Citation no. 
90:081405.) 
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TIB/A90-81413/GAR PC E07 
Forschungsinstitut fuer Waermetechnik e.V., Stuttgart 
(Germany, F.R.). 

Zukunftsorientierte Waermeversorgung fuer Insti- 
tute der Energietechnik der Universitaet Stuttgart. 
(Future-oriented design of heating systems of the 
institutes of energy engineering of Stuttgart Uni- 
versity). 

M.N. Fisch, R. Giebe, E. Hahne, and M. Hornberger. 
Dec 89, 99p Rept no. ISBN 3-9802243-1-7 

Contract BMFT 03 E 8187 A 

In German. With 36 refs., 6 tabs., 66 figs. 


In this pilot project experimental and theoretical inves- 
tigations were performed for a heating system with 
seasonal storage of low temperature heat. A gravel- 
water heat storage (man-made aquifer) with a relative- 
ly small volume (1050 m (3) ) was planned, built and 
put into operation in December 1985. The storage has 
the form of an inverted truncated cone. The basin was 
lined with an HDPE layer; it was filled with gravel, and 
flooded with water. Heat can be supplied to or re- 
moved from the storage with three different loading 
and unloading devices. During two seasonal cycles, 
the storage was loaded from unglazed solar collectors 
and was unloaded with a heat pump in order to heat a 
university building (heating periods 86/87 and 87/88). 
The results of the two years of operation were nearly 
the same. The annual storage effectiveness was ap- 
proximately 80%, the solar fraction approximately 
60%, the absorber field effectiveness about 30%. The 
average storage temperature varied between 0 and 35 
deg C. The storage water was analysed at regular in- 
tervals, no substantial deterioration of the water quality 
was found. A solar-assisted district heating concept for 
heating 200 apartments using high-efficiency flat-plate 
collectors, a gravel-water heat storage and low tem- 
perature heating systems was simulated. The results 
show that a solar heating cost of 17 Pf/kWh can be 
achieved with a solar fraction of 75%. (orig.). (Copy- 
right (c) 1990 by FIZ. Citation no. 90:081413.) 
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TIB/B90-81431/GAR PC E15 
eR Technologie G.m.b.H., Munich (Germany, 
Measurement and operating phase for the solar- 
wind-energy plant SWEEPS in Korea. Final report. 
G. Brose, and M. Dams. Sep 89, 217p 

Contract BMFT 0328091B 

With 7 refs., 14 tabs., 147 figs. 


On Cheju-isiand (Korea) a combined Solar-Wind-Elec- 
tric-Energy-System (WEC: AEROMAN 14 kWe, PV: 
HELIOMAN 2,5 kWe) was installed. This test plant in- 
formed about the possible supply with electric energy 
of local consumers. Special interest was focused on 
the increasing energy yield of the tracked PV-genera- 
tor and the improved energy availability of the com- 
bined supply system. A suited data acquisition system 
was connected (scanning rate 500 Hz, 15-min-mean 
values). The results indicate that a combined produc- 
tion of energy (solar/wind) for stand-alone-systems is 
recommended at this location. The operating charac- 
teristics of the test plant as well as the problems that 
occured give advice for a future lay-out of stand-alone- 
systems. The results indicate that energy yield by 
tracked PV hardly justifies the technical expenditure 
being necessary for a plant of this size. The load man- 
agement as performed here effects high losses when 
consuming the energy of the wind system. These 
losses result from dynamic attitude of load manage- 
ment and wind system. During the test the consumers 
are largely operated according to the wind and solar 
energy production. For a practical use of such systems 
the design (especially of the store) and the control 
characteristics have to be adapted to the demand of 
the consumers. (orig.). (Copyright (c) 1990 by FIZ. Ci- 
tation no. 90:081431.) 
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TIB/B90-81437/GAR PC E14 
Tuebingen Univ. (Germany, F.R.). Physikalisches Inst. 





Messtechnische Erfassung zweier Haeuser der 
gruenen Solararchitektur. Schiussbericht. (Meas- 
urements on two buildings constructed along the 
principles of green solar architecture. Final 
report). 

G. Mack, J. Werner, J. Dick, G. Noetzel, and J.L. 
Servant. Jun 89, 200p 

Contract BMFT 03E-8022-A 

In German. 


During two period cycles the energetic behaviour of 
two buildings constructed according to the principles 
of green solar architecture has been observed. Weath- 
er data such as insolation, strength and direction of the 
wind, air temperature and humidity have been meas- 
ured. The data recorded from inside the buildings were 
temperature, humidity, internal heat sources, heating 
and ventilation/airing conditions. The data collection 
and measuring systems are explained in detail. The 
gross heating energy demand of the buildings amount 
to only one third of a house constructed in compliance 
with the requirements of the Waermeschutzverord- 
nung (Thermal Insulation Ordinance) and is about 60- 
70% below the mean of all German buildings. The in- 
stallation of a greenhouse would save 18% of the 
heating energy and an insulating glazing 10%. (KW). 
(Copyright (c) 1990 by FIZ. Citation no. 90:081437.) 
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DE$0009212/GAR PC AO5/MF A01 
Department of Energy, Oak Ridge, TN. Office of Scien- 
tific and Technical Information. 

Energy Data Base: Subject categories and scope. 


1990, 62p ETDE/PUB-1 

Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


The purpose of this publication is twofold: (1) to sup- 
port organizations or individuals who select informa- 
tional materials for inclusion in the ETDE (Energy 
Technology Data Exchange) and (2) for use as an aid 
in database searching. Subject categories and corre- 
sponding codes are established to define the scope of, 
or degree of interest in, energy information to be se- 
lected by those who enter machine-readable biblio- 
graphic records into the Energy Data Base. For per- 
sons conducting online searching or creating selective 
dissemination of information (SDI) subsets, this publi- 
cation facilitates the selection of energy topics. These 
scope notes and category definitions also apply to 
online energy databases identified as ENERGY on 
STN International (Federal Republic of Germany) and 
as DOE ENERGY offered by Dialog Information Serv- 
ices (USA). 
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DE90012923/GAR PC A07/MF A01 
Department of Energy, Washington, DC. Office of 
Energy Markets and End Use. 

Monthly energy review, March 1990. 

26 Jun 90, 137p DOE/EIA-0035(90/03) 

Portions of this document are illegible in microfiche 
products. 


The Monthly Energy Review presents current data on 
production, consumption, stocks, imports, exports, 
and prices of the principal energy commodities in the 
United States. Also included are data on international 
production of crude oil, consumption of petroleum 
products, petroleum stocks, and production of electric- 
ity from nuclear-powered facilities. 


060,588 

DE90503494/GAR PC A99/MF A04 
New Energy Development Organization, Tokyo 
(Japan). 

Showa 63 nendo Kenkyu seika nenpo (2). Taiyo 
nenryo chozo arukoru biomass to gijutsu kaihatsu 
hen. (1. Sekitan chinetsu energy kaihatsu hen). (Ill. 
Sangyo gijutsu kenkyu kaihatsu hen). (1988 Annual 
report on researches (Part 2). Development of 
solar, fuel, storage, alcoholic, and biomass tech- 
nologies. (Part 1. Development of coal and geo- 
thermal energies). (Part 3. Research and develop- 
ment of industrial technologies)). 

Sep 89, 689p NEDOJ-8902-2 

In Japanese. 

U.S. Sales Only. 
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This annual report is the second volume of the reports 
in 3 parts on the results and future aspect of the stud- 
ies made up to last year. In regard to the development 
of solar energy technology, reports are made on; tech- 
nological development for practical application of pho- 
tovoltaic power generation and industrial solar sys- 
tems; development of large scale wind power genera- 
tion system; and technological cooperative promotion 
projects. As regards the development of fuel storage 
technology, there are reports on development of fuel 
cell power generaticn technology, development of 
new type battery electric power storage system, re- 
search and development of super heat-pump energy 
collection system, development of ceramic gas turbine 
technology, development of superconductive electric 
power application technology, etc. In connection with 
the development of alcoholic and biomass technol- 
Ogies, reports are made on the development of fuel 
alcohol technology, development of high performance 
methane gas separation and compositie production 
technology, and demonstration test of methanol con- 
version at the petroleum thermoelectric power station. 
As to the development of other related technologies, 
demonstration tests for practicalization of separate 
type new power generation technology and centralized 
load control system are reported. 
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AD-A224 737/7/GAR PC AO5/MF A01 
Naval Civil Engineering Lab., Port Hueneme, CA. 
Users Guide for the Conversion of Navy Paint 
Spray Booth Particulate Emission Control Systems 
from Wet to Operation. 

Final rept. Jan-Sep 89. 

J. Ayer, and D. Tate. Jun 90, 95p Rept no. NCEL- 
CR-90.005 

Prepared in collaboration with Acurex Corp., Mountain 
View, CA. Environmental Systems Div. 


This guide provides users instructions and cost evalua- 
tion information for converting the water curtain partic- 
ulate emission control system currently used on many 
Navy painting facilities to dry filter operation. Engineer- 
ing and logistical issues are addressed, and example 
design plans are provided. construction and operating 
permit requirements mandated by regulatory agencies, 
such as air pollution control districts and fire depart- 
ments, are discussed. Cost estimates that may be 
used to perform comprehensive cost evaluation analy- 
ses are provided. In addition, sample calculations that 
illustrate how to use the cost data are included. Key- 
words: Paint booths, Painting wastes, Paintin 
wastewater, Particulate emission control (PEC), PE! 
conversion. (JES) 


060,590 

AD-A224 930/8/GAR PC A10/MF A02 
Pennsylvania State Univ., University Park. 

Calculation of Containment Concentrations While 
Coating the Interior of a Bulk Storage Fuel Tank. 
Master’s thesis. 

G. M. Haberlin. May 90, 219p 

Contract N00123-89-G-0587 


In the last decade we, as a society, have made great 
strides in the field of Occupational Safety and Health. 
The smarter we become about the hazards that sur- 
round us the more we need to learn. It is not enough to 
know that a substance provides a potential risk to an 
individual but we need to know what that risk is; specif- 
ically in a particular occupational activity, when does 
exposure to a chemical become hazardous and what 
are the effects if the exposure. Air quality may be de- 
fined as the characteristics of air that affect an individ- 
ual’s health and well-being in a salubrious way. More 
technically, air quality is a quantitative indicator of how 
well air satisfies the requirements for human occupan- 
cy: thermal acceptability; normal concentrations of 
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respiratory gases (i.e., oxygen, nitrogen and carbon di- 
oxide); and suppression of other contaminants below 
levels that are deleterious to health or produce un- 
pleasant odors. (JES) 


060,591 

AD-A224 956/3/GAR PC A08/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Testing of a Model to Estimate Vapor Concentra- 
tion of Various Organic Chemicals. 

Master’s thesis. 

S. M. Bakalyar. 1990, 167p Rept no. AFIT/CI/CIA- 
90-058 


A model developed by Dr. Parker C. Reist to predict 
the build-up and decay rates of vapor concentrations 
following a chemical spill and clean-up was tested. 
The chemicals tested were: acetone, butyl acetate, 
ethyl acetate, hexane, methylene chloride, methyl 
ethyl ketone, and toluene. The evaporation rates of 
these chemicals were determined both by prediction, 
using a model developed by |. Kawamura and D. 
Mackay, and empirically and these rates were used in 
the Reist model. Chamber experiments were done to 
measure actual building-up and decay of vapor con- 
centrations for simulated spills and simulated clean- 
up. Keywords: Environmental safety, Pollution. (JES) 


060,592 

DE90000487/GAR PC A10/MF A02 
Combustion Power Co., Inc., Menlo Park, CA. 
Performance analysis of a screeniess (counter- 
current) Granular Bed Filter on a subpilot-scale 
PFBC, Volume 2. Final report. 

Progress rept. 

K. B. Wilson, and J. C. Haas. Oct 89, 199p DOE/ 
MC/21335-2823-Vol.2 

Contract AC21-84MC21335 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


The US Department of Energy sponsored this program 
to develop and test the Granular Bed Filter (GBF) as 
part of the overall program to develop coal-fired, pres- 
surized fluidized-bed combustors to be used in com- 
bined-cycle power generating systems. In these sys- 
tems a portion of the electricity is generated using a 
gas turbine driven by the high-temperature, high-pres- 
sure combustion gas. A hot gas cleanup train, such as 
the Granular Bed Filter, must be installed before the 
gas turbine to prevent erosion of turbine materials and 

ition of particulate within the turbine. Meeting 
New Source Performance Standards (NSPS) with this 
filter is also required to eliminate need for post-turbine 
Particulate removal. Furthermore, it has also been 
shown that alkali (sodium and potassium) in trace 
amounts can harm gas turbine materials. The GBF 
was evaluated for removal of these contaminants. The 
purpose of this work was to obtain information on the 
operational and economic feasibility of the Granular 
Bed Filter when applied to a pressurized fluidized-bed 
cornbustor (PFBC) as a high-temperature, high-pres- 
sure particle control device. in this program, experi- 
mental data was obtained on the design and oper- 
ational life of critical components, an experimental se- 
quence was conducted on a subpilot-scale GBF test 
module, and an update of a commercial-scale design 
was completed based on experimental data. Results 
are discussed. 60 figs., 23 tabs. 


060,593 
DE90008842/GAR PC A03/MF A01 
MK-Ferguson Co., Cleveland, OH. 

Proof of concept testing of the advanced NOXSO 
flue gas cleanup process. Quarterly progress 
report, July-September 30, 1989. 

R. L. Gilbert. 1989, 17p DOE/PC/88889-T3 

Contract AC22-89PC88889 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The objective of this project is to demonstrate the po- 
tential for application of the NOXSO Flue Gas Treat- 
ment (FGT) technology to coal-fired utility boilers in the 
1990’s. To accomplish this, the NOXSO team will 
design, construct, operate, and test a proof-of-con- 
cept-scale NOXSO test facility at Ohio Edison’s Toron- 
to Station. The goal of the proof-of-concept test is to 
obtain the engineering data required to prepare a cost 
effective design of a commercial scale NOXSO proc- 
ess module at an acceptable level of technical risk. A 
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secondary goal of the test program is to optimize proc- 
ess performance, i.e., achieve 90% removal of SO(sub 
2) and NOX from the flue gas at the lowest possible 
cost, while maintaining the high level of system reliabil- 
ity dictated by the utility market. 


060,594 

DE90008843/GAR PC A01/MF A01 

State Univ. of New York at Binghamton. 

Bimetallic promotion of cooperative | =n on 

— and heteroatom removal in coal liquefac- 
ion. 

Progress rept. 

J. J. Eisch. 1 Jan 90, 3p DOE/PC/88930-T5 

Contract FG22-88PC88930 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


The ultimate objective of this research is to uncover 
new catalytic processes for the liquefaction of coal and 
for upgrading coal-derived fuels by removing undesir- 
able organosulfur, organonitrogen and organooxygen 
constituents. Basic to both the liquefaction of coal and 
the purification of coal liquids is the transfer of hydro- 
gen from such sources as dihydrogen, metal hydrides 
or partially reduced aromatic hydrocarbons to the ex- 
tensive aromatic rings in coal itself or to aromatic sul- 
fides, amines or ethers. Accordingly, this study is ex- 
ploring how such crucial hydrogen-transfer processes 
might be catalyzed by soluble, low-valent transition 
metal complexes and/or Lewis acids under moderate 
conditions of temperature and pressure. By learning 
the mechanism whereby H(sub 2), metal hydrides or 
partially hydrogenated aromatics do transfer hydrogen 
to model aromatic compounds, with the aid of homo- 
geneous, bimetallic catalysts, we hope to identify new 
methods for producing superior fuels from coal. Work 
with nickel catalysts continued this quarter. 
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Research continued on the development of electro- 
chemical membranes for SO(sub x) removal from flue 
gas. Work in this period concerned designing and test- 
ing a new cell which would pre-oxidize the majority of 
the inlet sulfur dioxide. Previous free electrolyte stud- 
ies in our lab showed that the oxidation of SO(sub 2) to 
SO(sub 3) is a key step in the electrochemical removal 
of SO(sub 2). Although vanadia, as an electrolyte addi- 
tive, enhanced oxidation, the geometry of the removal 
cells limited the overall conversion to unacceptably 
low values. To eliminate the conversion problem, the 
SO(sub 2) will be oxidized in a simple reactor unit just 
prior to the electrochemical removal cells. The catalyst 
chosen to promote the reaction is platinum dispersed 
on a porous, inert support. This catalyst is reported in 
literature as the most active toward the oxidation. Two 
types of inert supports were investigated, alumina and 
silica gel. 1 fig., 5 tabs. (ERA citation 15:030302) 
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Research continued on the use of electrochemical 
membranes for SO(sub x) removal from flue gas. Work 
for this period focused on the development of the per- 
ovskite (La(sub 0.8)Sr(sub 0.2)CoO(stib 3)) electrodes. 
The fabrication procedure which produced the most 
superior electrodes included; (1) decomposing the pre- 
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cursor metal acetates at 500(degree)C; (2) grind to a 
particle size of approximately 60--120 microns; (3) 
press particles into a disc at 20 to 40 kg/cm(sup 2); 
and (4) sinter disc between 1100 C= and 
1200(degree)C. The capabilities of the perovskite 
electrodes were examined by comparing their perform- 
ance to nickel oxide electrodes in a molten carbonate 
membrane cell. The molten carbonate/nickel oxide 
cell has been characterized in great detail through fuel 
cell research. The polarization behavior of this cell is 
well known and was used as a gage to compare and 
assess the performance of perovskite electrodes in 
this cell. 2 figs., 1 tab. (ERA citation 15:030304) 
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Research continued on electrochemical membrane re- 
moval of SO(sub x) from flue gas. During the quarter 
from June 20, 1988 to September 30, 1988 research 
focused on three areas. The first major area is the re- 
placement of the platinum-on-silica-gel pre-oxidation 
catalyst. This involved solving an analysis problem and 

enerating conversion v. flow rate v. temperature data. 

he second major area is the improved ceramic mem- 
brane; this included melting point studies and the de- 
velopment of a new fabrication technique. The third 
area is the testing of one of the improved ceramic 
membranes. This study was completed without the 
pre-oxidation catalyst to determine the effectiveness 
of a 5 wt % vanadia electrolyte. 5 figs., 4 tabs. (ERA 
citation 15:030306) 
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Studies on electrochemical membrane removal of 
SO(sub 2) from flue gas continued. During this quarter, 
research has stressed preparation of new formulations 
of electrochemical membranes. Various membrane 
matrix materials have been investigated as replace- 
ments for the MgO of previous work. Several of these 
formulations have been tested in the full cell. Empha- 
sis here was on characterizing the improvements in 
the overpotential behavior of both electrodes. Several 
membrane were fabricated during the quarter. The 
matrix materials included borosilicate glass particles, 
amorphous silica particles derived from an aqueous 
suspension, Silicalite (a type of zeolite), and a porous 
glass membrane disc. Also the effect of new mem- 
brane formulations on the overpotential of the cell was 
studied. 14 figs. (ERA citation 15:030308) 
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This project addresses the acid mist that is formed by 
condensation of sulfuric acid vapor in flue gas from 
coal-fired utility boilers. An acid mist can be formed 
whenever the flue gas temperature approaches the 
prevailing acid dew point. This commonly occurs when 
the = is subjected to rapid adiabatic cooling in a wet 
scrubber system for flue gas desulfurization. Acid 


mists can also sometimes result from unexpected tem- 
perature excursions caused by air inleakage, load cy- 
cling, and start-up operations. A wet electrostatic pre- 
cipitator (WESP) is the best control option for acid 
mist. The mist would blind a fabric filter and attack 
glass fiber fabrics. A wet ESP is required because the 
acid would quickly corrode the plates in a conventional 
dry ESP. The wet ESP also offers the advantages of 
no rapping reentrainment and no sensitivity to fly ash 
resistivity. Therefore, this program has been structured 
around the use of a compact, wet ESP to control acid 
mist emissions. 7 refs. 
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A research program of mostly experimental work is 
proposed for the study of the evolution of the reactiv- 
ity, intraparticle diffusivity, and pore size distribution of 
metal/metal oxide based sorbents used for coal gas 
desulfurization with the extent of solid conversion and 
sorbent use (repeated adsorption/regeneration 
cycles). Iron oxide, zinc oxide, and copper/copper 
oxide based sorbents will chiefly be used in our stud- 
ies, and emphasis will be placed both on desulfuriza- 
tion and sorbent regeneration. The program will con- 
sist of the following tasks: (1) experimental studies: 
conversion vs. time studies during sulfidation and re- 
eneration, pore structure evolution studies during sul- 
idation and regeneration, and effective diffusivity 
measurements. (2) theoretical studies: modification of 
random pore or grain models for gas-solid reactions 
with solid product for application to hot coal-gas desul- 
furization, and development of mathematical models 
for fixed bed desulfurization reactors. 10 refs., 8 figs. 
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A system has been developed to generate a mixed 
aerosol of a Petroleum Based Liquid and a solid. The 
mixed aerosols are similar so that generated in a field 
unit and therefore should be applicable to inhalation 
toxicological testing. Limited chemical analysis of the 
PBL shows no significant chemical conversion during 
the aerosolization process. Particle size analysis re- 
veals that the aerosols are well within the respirable 
range. The two generators show stability over time pe- 
riods of a duration equivalent to daily animal exposure 
regimes. Exposure chamber temperature is only slight- 
ly above ambient. Some precautions for safe and reli- 
able operation of the system are noted. 7 refs., 18 figs., 
1 tab. 
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The objective of this project is to demonstrate the po- 
tential for application of the NOXSO Flue Gas Treat- 
ment (FGT) technology to coal-fired utility boilers in the 
1990’s. To accomplish this, the NOXSO team will 
design, construct, operate, and test a proof-of-con- 
cept-scale NOXSO test facility at Ohio Edison’s Toron- 





to Station. The goal of the proof-of-concept test is to 
obtain the engineering data required to prepare a cost 
effective design of a commercial scale NOXSO proc- 
ess module at an acceptable level of technical risk. A 
secondary goal of the test program is to optimize proc- 
ess performance, i.e., achieve 90% removal of SO(sub 
2) and NOX from the flue gas at the lowest possible 
cost, while maintaining the high level of system reliabil- 
ity dictated by the utility market. This quarter, work 
continued on experiment detailed design efforts. 
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This report descries the efforts performed on a pro- 
gram designed to investigate the constraints of the re- 
burning process for advanced NO(sub x) control. The 
status and history of reburning technology will be re- 
viewed first. This will be followed by descriptions of the 
program scope, the experimental approach, the exper- 
imental results, and the conclusions. Finally, the kinet- 
ic mechanisms of reburning will be presented as ap- 
pendix. 20 refs., 62 figs., 2 tabs. 
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Argonne National Laboratory (ANL) is investigating al- 
ternative control concepts that involve modifying exist- 
ing SO(sub 2)-removal processes and sorbents, with 
the objective of achieving simultaneous removal of ni- 
trogen oxides (NO(sub 9) and sulfur dioxide (SO(sub 
2)). Laboratory-scale research conducted using a 
fixed-bed reactor and a spray-dryer/fabric-filter system 
has been paralleled by field tests at ANL’s commer- 
cial-scale (20-MW electric equivalent) dry scrubber. In 
the fixed-bed experiments, a range of chemical rea- 
gents was surveyed, and the best-performing additives 
were studied in detail. Sodium chloride, ium bisul- 
fite, sodium hydroxide, and Fe(Il)*EDTA were found to 
increase both NO(sub x) and SO(sub 2) removals; the 
additives did not appear to increase NO(sub x) remov- 
al directly, but they interacted strongly with the other 
primary variables to improve sorbent performance. 
The laboratory spray-dryer system was used to study 
the effects on combi NO(sub x)/SO(sub 2) remov- 
al of the best-performing fixed-bed additives and cer- 
tain process modifications. The tests showed that 
sodium chloride increased NO(sub x) removal at all 
temperatures; sodium bisulfite was generally less ef- 
fective, and calcium chloride was effective only at 
65(degree)C. Up to 80(degree)C, all three additives 
significantly improved SO(sub 2) removal, but improve- 
ment ceased at higher temperatures. This report dis- 
cusses the experimental results in terms of the effects 
the additives and principal process variables had on 
NO(sub x) and SO(sub 2) removals and the mechanis- 
tic implications. 14 refs., 74 figs., 33 tabs. 
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Reburning is a combustion modification technique 
which removes NO(sub x) from combustion products 
by using fuel as a reducing agent. Previous studies 
have shown that natural gas is more effective than 
coal as a reburning fuel. Objectives of this program are 
to define the chemical and physical constraints which 
prevent the attainment of 80% NO(sub x) reduction 
with reburning and to test improved configurations for 
reburning as an advanced NO(sub x) control technique 
for coal-fired boilers. Bench scale studies are de- 
signed to screen the chemical and physical means for 
enhancing reburning efficiency. Pilot studies will evalu- 
ate the impacts of finite rate mixing on the effective- 
ness of the various concepts. The —— consists of 
the following: bench scale studies of N(sub 2) forma- 
tion in reburning zone and XN conversion in burnout 
zone; pilot scale studies; interpretation and generaliza- 
tion, and a final report. This report documents the ex- 
perimental results obtained in the bench scale studies. 
The focus is on the chemistry of N(sub 2) formation in 
the reburning zone. Experiments were conducted in 
the bench scale Control Temperature Tower (CTT). 


060,606 

DE$0012403/GAR PC A03/MF A01 
Energy and Environmental Research Corp., Irvine, CA. 
Investigation to define the physical/chemical con- 
straints which limit NO(sub x) emission reduction 
achievable by reburning. Quarterly report No. 4. 

We yee rept. 

J. M. McCarthy, L. Ho, and S. L. Chen. Feb 88, 14p 
DOE/PC/91025-T9 

Contract AC22-86PC91025 

Sponsored by int of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Reburning is a combustion modification technique 
which removes NO(sub x) from combustion products 
by using fuel as a reducing agent. Previous studies 
have shown that natural gas is more effective than 
coal as a reburning fuel. Objectives of this program are 
to define the chemical and physical constraints which 
prevent the attainment of 85% NO(sub x) reduction 
with reburning and to test improved configurations for 
reburning as an advanced NO(sub x) control technique 
for coal-fired boilers. Bench scale studies are de- 
signed to screen the chemical and physical means for 
enhancing erage efficiency. Pilot studies will evalu- 
ate the impacts of finite rate mixing on the effective- 
ness of the various concepts. The program consists of 
the following tasks: (1) Project Work Plan, (2) Chemical 
Enhancement of Reburning, (3) Physical Enhance- 
ment of Reburning, (4) Concept Verification, (5) Inter- 
pretation and Generalization, and (6) Final Report. 
This report documents the experimental results ob- 
tained in this period on Task 2. The focus of this task is 
to study the chemical means of maximizing N(sub 2) 
formation both in the reburning zone and in the burn- 
out zone. 6 figs. 
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Reburning is a combustion modification technique 
which removes NO(sub x) from combustion products 
by using fuel as a reducing agent. Previous studies 
have shown that natural gas is more effective than 
coal as a reburning fuel. Objectives of this program are 
to define the chemical and physical constraints which 
prevent the attainment of 85% NO(sub x) reduction 
with reburning and to test improved configurations for 
reburning as an advanced NO(sub x) control technique 
for coal-fired boilers. Bench scale studies are de- 
signed to screen the chemical and physical means for 
enhancing reburning efficiency. Pilot studies will evalu- 
ate the impacts of finite rate mixing on the effective- 
ness of the various concepts. The program consists of 
the following tasks: (1) Project Work Plan, (2) Chemical 
Enhancement of Reburning, (3) Physical Enhance- 
ment of Reburning, (4) Concept Verification, (5) Inter- 
pretation and Generalization, and (6) Final Report. 
This report documents the results obtained on Task 2. 
The focus of this task is to study the chemical means 
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of maximizing N(sub 2) formation both in the reburning 
zone and in the burnout zone. The experiments were 
conducted in the bench scale Control Temperature 
Tower (CTT), which is a downfired, refractory lined 
tunnel furnace which is 20 cm in diameter and 2.4 m in 


length. 6 figs. 
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Reburning is a NO(sub x) control technology which 
uses fuel to reduce NO. Thus, the main heat release 
zone can be operated normally to achieve optimum 
combustion conditions without regard for NO(sub x) 
control. Objectives of this program are to define the 

hysical and/or chemical constraints which prevent 
realization of Point 5 (85% NO(sub x) reduction) with 
reburning, to use this information to identify and test 
improved configurations for reburning as an NO(sub x) 
control technique on coal-fired boilers, and to test vari- 
ous methods which could be used in practice to reduce 
NO(sub x) during the burnout step of the reburning 
process. The program will be performed at two experi- 
mental scales. Bench scale studies will be carried out 
in a 100 (times) 10(sup 3) Btu/hr tunnel furnace to 
evaluate the importance of chemical and physical con- 
straints in the absence of mixing limitations. A 10 
(times) 10(sup 6) Btu/hr pilot scale facility will subse- 
quently be used to investigate the impacts of finite rate 
mixing and determine methods of minimizing them. A 
series of experiments will be conducted to verify the 
various concepts and demonstrate the optimum con- 
figuration for an advanced reburning process to 
achieve 85% NO(sub x) reduction at a cost lower than 
SCR. 24 figs. 
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Work accomplished during this quarter is presented 
and discussed. This project is concerned with the re- 
duction of sulfur dioxide and nitrogen oxides emissions 
from Rijke type coal burning pulse combustors by sor- 
bent addition and combustion staging. This quarter the 
assembly and installation of the Sabet feed system 
was completed. A series of baseline experiments was 
then completed to determine the NO(sub x) and 
SO(sub 2) emissions in the absence of sorbent addi- 
tion or combustion staging. For the baseline tests, 
sound pressure leveis, frequencies, exhaust com- 
positions (CO(sub 2), CO, O(sub 2), NO(sub x) and 
SO(sub 2)) and temperatures were measured as a 
function of air/fuel ratio for a fixed coal feed rate of 75 
g/min. Next a series of air staging tests was conducted 
to determine the effectiveness of substoichiometric 
primary coal combustion followed by secondary air in- 
jection above the bed in reducing the NO(sub x) emis- 
sions. Finally a series of non-pulsating tests was per- 
formed to determine the effect of pulsations on the 
NO(sub x) emissions. Comparison of the results of the 
pulsating and non-pulsating tests indicate that pulsa- 
tions greatly increase the combustion efficiency for a 
given air/fuel radio. Unfortunately pulsations also 
greatly increase the efficiency with which the fuel- 
bound nitrogen is converted into nitrogen oxides. 
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Investigation to define the physical/chemical con- 
straints which limit NO(sub x) emission reduction 
achievable by reburning. Quarterly report No. 1. 
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Reburning is a combustion modification technology 
which removes NO(sub x) from combustion products 
by using fuel as the reducing agent. This technology, 
which is alternately referred to as “‘in- furnace NO(sub 
x) reduction” or “staged fuel injection” or “three stage 
combustion” has been found to involve kinetic proc- 
esses similar to those in staged combustion. This 
report reviews the current understanding of the reburn- 
ing process and provides examples of the major find- 
ings. In addition, a review of large scale demonstra- 
tions is presented to provide an up-to-date survey of 
the reburning process in application. 20 refs., 42 figs., 
1 tab. 
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Reburning is a combustion modification technique 
which removes NO(sub x) from combustion products 
by using fuel as a reducing agent. Previous studies 
have shown that natural is more effective than 
coal as a reburning fuel Objectives of this program are 
to define the chemical and physical constraints which 
prevent the attainment of 80% NO(sub x) reduction 
with reburning and to test improved configurations for 
reburning as an advanced NO(sub x) control technique 
for coal-fired boilers. Bench scale studies are de- 
signed to screen the chemical and physical means for 
enhancing reburning efficiency. Subsequent pilot stud- 
ies will evaluate the impacts of finite rate mixing on the 
effectiveness of the various concepts. The — 
consists of the following: bench scale studies on N(sub 
2) formation in reburning zone and XN conversion in 
burnout zone; pilot scale studies; interpretation and 
generalization, and a final report. This quarterly report 
documents the progress of the pilot scale studies in 
this reporting period. 2 figs. 
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achievable by reburning. Quarterly report 8. 
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Reburning is a combustion modification technique 
which removes NO(sub x) from combustion products 
by using fuel as a reducing agent. Previous studies 
have shown that natural gas is more effective than 
coal as a reburning fuel. Objectives of this program are 
to define the chemical and physical constraints which 
prevent the attainment of 80% NO(sub x) reduction 
with reburning and to test improved configurations for 
reburning as an advanced NO(sub x) control technique 
for coal-fired boilers. Bench scale studies are de- 
signed to screen the chemical and physical means for 
enhancing reburning efficiency. Pilot studies will evalu- 
ate the impacts of finite rate mixing on the effective- 
ness of the various concepts. The program consists of 
the negnye e bench scale studies on N(sub 2) for- 
mation in reburning zone and XN conversion in burn- 
out zone; (2) pilot scale studies; (3) interpretation and 
generalization and a final report. This quarterly report 
documents the preparation work carried out for the 
pilot scale studies in this reporting period. 2 figs. 
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Reburning is a combustion modification technique 
which removes NO(sub x) from combustion products 
by using fuel as a reducing agent. Previous studies 
have shown that natural gas is more effective than 
coal as a reburning fuel. Objectives of this program are 
to define the chemical and physical constraints which 
prevent the attainment of 80% NO(sub x) reduction 
with reburning and to test improved configurations for 
reburning as an advanced NO(sub x) control technique 
for coal-fired boilers. Bench scale studies are de- 
signed to screen the chemical and physical means for 
enhancing a efficiency. Pilot studies will evalu- 
ate the impacts of finite rate mixing on the effective- 
ness of the various concepts. The program consists of 
the following: (1) bench scale studies on N(sub 2) for- 
mation in reburning zone and XN conversion in burn- 
out zone; (2) pilot scale studies; (3) interpretation and 
generalization; and a final report. This quarterly report 
documents the bench scale experimental results on 
the enhancement of reburning with distributed fuel ad- 
dition and advanced hybrid process. The experiments 
were conducted in the bench scale Control Tempera- 
ture Tower (CTT). 7 figs. 
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Reburning is an NO(sub x) control technology which 
uses fuel to reduce No. 1-4. Thus, the main heat re- 
lease zone can be operated normally to achieve opti- 
mum combustion conditions without regard for NO(sub 
x) control. Previous studies have shown that 60% re- 
duction in NO(sub x) emissions can be achieved with 
natural gas reburning. This is considerably less than 
the limits imposed by thermodynamics on NO forma- 
tion under fuel-rich conditions. The purpose of the 
Studies described in this quarterly report was to define 
the chemical constraints which prevent 85% NO(sub 
x) reduction with reburning. Tests were conducted in a 
bench scale tunnel furnace to independently examine 
the formation of N(sub 2) in the reburning zone and the 
conversion of XN species in the burnout zone. Detailed 
measurements were performed at the reburning zone 
exit to characterize unburned hydrocarbons, CO, NO, 
NH(sub 3) and HCN. The influence of the concentra- 
tions of reactive species was examined as were tem- 
perature effects for both the reburning and burnout 
zone. 13 figs. 
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A method is presented for including dense-gas effects 
in an existing advection-diffusion (particle-in-cell) type 
model capable of dispersion simulations over terrain 
and with time-varying synoptic winds. The physical 
processes associated with dense-gas dispersion 


affect both the windfield and the turbulent diffusivity. 
We propose to include these effects by perturbing the 
ambient windfield and diffusivity within the local —_ 
of the dense-gas cloud. The perturbed local windfield 
will be calculated by using a vertical or layer averaging 
ch and will be nested between the windfield and 
dispersion calculations. The ambient diffusivity will be 
r an adapted form of a dense-gas, K-theory 
diffusivity that has the property that it approaches the 
ambient diffusivity level as the cloud density approach- 
es the ambient value. For numerical models, the low- 
lying nature of den is Clouds often presents a 
problem with resolution in the vertical direction. This is 
largely overcome in the proposed approach by: (1) the 
use of vertical averaging and assumed vertical cloud 
profiles to calculate the den: perturbations on 
the flow field and diffusivity, and (2) the use of the par- 
ticle-in-cell technique with a Monte Carlo (stochostic) 
displacement equation that does not rely on the con- 
centration gradient to calculate the trajectories of the 
concentration marker particles. These dense-gas dis- 
persion modifications attempt to preserve the main 
features of the advection-diffusion, particle-in-cell 
model and, thereby, minimize the impact on the exist- 
ing code. All of the can be implemented by 
i modifying an existing subroutine or adding a new 
one. 17 refs. 
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This user’s guide provides both an operational and 
theoretical summary of the MATHEW/ADPIC trans- 
port and diffusion models and supplemental codes 
needed to execute these models. The acronym, 
MATHEW, comes from Mass-Adjusted THRee-dimen- 
sional Wind field. ADPIC stands for Atmospheric Diffu- 
sion Particle-in-Cell model. These models calculate air 
concentration and ground deposition on a regional 
scale (up to 200 km) from continuous or instantaneous 
point sources. MATHEW is a three-dimensional mete- 
—— data-adjustment model which supplies 
ADPIC with mean wind fields that are mass-consistent 
and representative of the available meteorological 
measurements. The bottom boundary in this model is 
determined by grid cell estimates of the actual topo- 
graphic features of a given site and its environs, which 
can play a very important role in defining or — 
regional-scale patterns. ADPIC is a three-dimensional, 
particle-in-cell transport and diffusion code capable of 
calculating the time-dependent dispersion of inert or 
radioactive air pollutants. An overview of MATHEW/ 
ADPIC and the support routines is included. A com- 
plete technical formulation of each code is found in 
Section 2. Section 3 provides a user’s guide to each 
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Los Alamos investigators have developed several 
models which are relevant to earners heap City air 
quality. The collection of models includes: meteorolog- 
ical models, dispersion models, air chemistry models, 
and visibility models. The models have been applied in 
several different contexts. They have been developed 
primarily to address the complexities posed by com- 
plex terrain. HOTMAC is the meteorological model 
which requires terrain and limited meteorological infor- 
mation. HOTMAC incorporates a relatively complete 
description of atmospheric physics to give good de- 
scriptions of the wind, temperature, and turbulence 
fields. RAPTAD is a dispersion code which uses 
random particle transport and kernel representations 
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to efficiently provide accurate pollutant concentration 
fields. RAPTAD provides a much better description of 
tracer dispersion than do Gaussian puff models which 
fail to properly represent the effects of the wind profile 
near the surface. ATMOS and LAVM treat photochem- 
istry and visibility respectively. ATMOS has been used 
to describe wintertime chemistry of the Denver brown 
cloud. Its description provided reasonable agreement 
with measurements for the high altitude of Denver. 
LAVM can provide both nu | indices or pictoral 
representations of visibility effects of pollutants. 15 
refs., 74 figs. 
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The traveler was invited to present invited lectures at 
the University of Utrecht, the Dutch National Institute 
for Public Health and Environmental Protection 
(RIVM), and the Lund Institute of Science and Tech- 
nology; attend a workshop on mercury biogeoche- 
mistry as an invited reviewer of the Swedish EPA Pro- 
gram on Mercury in the Swedish Environment; and 
present an invited paper at the International Confer- 
ence on Mercury as an Environmental Pollutant. 
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FEMSA, a fully three-dimensional numerical model for 
simulating the atmospheric dispersion of heavy gases 
involving complex geometry, has been used to investi- 
gate the mitigating effects of a vapor fence for LNG 
storage areas. In this paper, a brief description of the 
numerical model used to perform such calculations is 
given, the problem being simulated is described, and 
an intercomparison cae results from numerical 
simulations (with and ut the vapor fence) and 
field data (with vapor fence) is made. The numerical 
results indicate that, with the present fence configura- 
tion, the maximum concentration on the cloud center- 
line was reduced by a factor of two or more within 250 
m behind the fence, and the downwind distance to the 
2.5% concentration was reduced from 365 m to 230 
m. However, a vapor fence could also cause the vapor 
cloud to linger considerably longer in the source area, 
thus increasing the potential for ignition and combus- 
tion within the vapor fence and the area nearby over 
time. 8 refs., 10 figs. 
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This report documents the development of the Com- 
mercial and Residential Energy Use and Emissions 
Simulation System (CRESS), one of the sector models 
developed Mag pe National Laboratory (ANL) for 
inclusion in G-| emissions model set. This report 
also defines the capabilities of CRESS and its configu- 
ration in the 1985 test runs conducted under Phase 1. 
The objectives for modeling commercial and residen- 
tial emissions in the TG-I emissions model set are as 
follows: develop an inventory of sulfur dioxide (SO(sub 


ENVIRONMENTAL POLLUTION & CONTROL 


2)), nitrogen oxides (NO(sub x)), and volatile 
compounds (VOC) emissions from the commerci oe 
residential sectors in the 48 contiguous states and the 
District of Columbia for each of the years 1985, 1990, 
1995, 2000, 2010, 2020, and 2030; in the development 
of these inventories, employ projection techniques ca- 
pable of estimating the emissions totals on a state-by- 
State basis; and incorporate within the projection 
scheme the capability to: predict how emissions will 
vary with different baseline scenarios (and their under- 
— and perform policy simulations. 8 figs., 
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In 1987, the National Association of Manufacturers 
published a study documenting the negative macro- 
economic impacts that could occur if proposed acid 
rain legislation were passed (NAM 1987). These nega- 
tive impacts would result from the substantially higher 
electricity rates that would be needed to finance con- 
ventional poliution-control retrofits. The US Depart- 
ment of Energy’s Office of Fossil Energy (DOE/FE) 
wanted to evaluate the macroeconomic impacts of 
nonregulatory approaches to reduce the emissions of 
acid rain precursors. DOE/FE therefore directed Ar- 
gonne National Laboratory (ANL) to determine the po- 
tential for clean coal technologies (CCTs) to satisfy 
future electric load growth and achieve greater long- 
term reductions in emissions at a lower cost than could 
be achieved through a legislative mandate. This study 
documents the macroeconomic impacts of CCT de- 
ployment without acid rain legislation and compares 
these results with the corresponding impacts of using 
conventional a and meeting mandatory 
emission reductions. Argonne Utility Simulation 
(ARGUS) model was used to determine the least-cost 
solution and incremental levelized system costs* over 
the period 1995-2030 for three scenarios: (1) a base- 
line scenario, in which no acid rain controls are man- 
dated and no CCTs are deployed; (2) an acid rain (AR) 
scenario, in which legislation (S. 1894, 100th 

gress) is mandated but no CCTs are loyed; and (3) 
a CCT scenario, in which maximum CCT deployment 
(specifically, integrated gasification combined-cycle or 
IGCC technology in repowering and new or “green- 
field” applications) occurs but no acid rain legislation is 
mandated. The Data Resources Inc. (DRI) annual 
macroeconomic model (which was extended from 
2010 to 2030) was used to compute the macroeco- 
pep impacts of the AR and CCT scenarios. 2 refs., 
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This report examines current and emerging efforts of 
the US Government to collect, manage, and dissemi- 
nate data on the emissions of greenhouse gases, their 

atmospheric concentrations, and trends in the earth’s 
climate. It reviews how data are used to estimate and 
project emissions, to infer climate trends, and to sup- 
port assessment and policy is functions, as well 
as its used in scientific research. It examines coordina- 
tion of Federal data activities among agencies. In addi- 
tion to data needed for scientific research and identifi- 
cation of trends, this report considers the special data 
and information needs of government and the public 
for assessment and policy analysis purposes. The 
report concludes with recommendations for strei 
ening data collection and management efforts in light 
of anticipated large increases in collection and 
demand for such data over the next decade. 300 refs., 
20 figs., 15 tabs. 
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A project is described which will demonstrate an inno- 


mental value of low-rank subbituminous and lignite 
coals. This technology consists of supplying raw coal 
to a first-stage, vibratory fluidized-bed reactor, which 
removes loosely held water from the coal. The coal 
then enters a second-stage, vibratory fluidized-bed re- 
actor, where tightly held (chemically bound) water, car- 
boxyl fl groups, and volatile sulfur compounds are re- 
moved. The coal is then cooled in a vibratory fluidized- 
bed cooler. Coal exiting from the cooler is transported 
through vibrating screens and fluidized-bed separators 
for removal of pyritic sulfur and aphenemy 
Low-rank western coals normally contain 25 to 55% 
moisture and 0.5 to 1.5% sulfur, and have heating 
values of 5500 to 9000 Btu/Ib. The net result of 
WECo’s Advanced Coal Conversion Process is that 
such coals will be upgraded. Moisture content will be 
reduced to as low as 1%, sulfur content will be re- 
duced to as low as 0.3%, and the heating value will be 
increased to about 12,000 Btu/Ib. 4 figs. 
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In December 1987, Public Law No. 100-202, as 
amended by Public Law No. 100-446, provided $575 
million to conduct cost-shared Innovative Clean Coal 
Techno (ICCT) projects to demonstrate emerging 
clean technologies tha that are capable of retrofitting 
or repowering existing facilities. One of the selected 
proposals is the Southern Company Services, Inc’s 
(SCS) proposal to demonstrate advanced tangentially- 
fired combustion techniques in a 180 MWe power 
plant. It will demonstrate the reduction of NO(sub x) 
emissions from pulverized coal-fired boilers by the use 
of three combustion control techniques; the Low 
NO(sub x) Concentric Firing System (LNCFS), Ad- 
vanced Overfire Air (AOFA), and the Combustion Engi- 
neering (CE) Concentric Clustered Tangential Firing 
System (CCTFS). AOFA involves improving the mixing 
of overfire air with the furnace gases to achieve com- 
plete combustion, and the depletion of air from the 
burner zone to minimize NO(sub x) formation. This 
technique is estimated to reduce “—~|T x) in tangen- 
tially-fired boilers by about 30%. 9 figs., 1 tab. 
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This paper discusses some ideas of how to balance 
equity and equality in negotiating action on green- 
house . Some parallels are drawn with previous 
agreements to combat another regional air pollution 
problem, acid rain. The ease with which formulations 
come into the mind should not mislead the reader into 
thinking the process will be easy. Setting international 
environmental policy is a tortuous process. Many *- 
tractive regulatory concepts, such as 

effectiveness, and benefits of control, are sacrificed on 
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the eet. But when the parties at the table 
represent such a broad cross-section of the human 
condition, some fundamental rethinking of cooperation 
and coordination is necessary. 8 refs. 
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The objective of this project is to measure the perme- 
ability coefficients of Bo lsub 2), CO(sub 2), NO, O(sub 
2) and N(sub 2) through a variety of immobilized liquid 
membranes using simulated flue gas mixtures, select 
the povacentt ee ng membranes, study the extent of 
flue gas purification achieved in a novel microporous 
hollow-fiber-contained liquid membrane (HFCLM) per- 
meator using selected membrane liquids, and deter- 
mine the stability and reliability of this novel permeator 
for different operational modes. The simulated flue gas 
mixture to be used for the project should have a com- 
position of around CO(sub 2) 12%, N(sub 2) 74%, 
O(sub 2) 1.8%, H(sub 2)0 12%, NO 0.045% and 

(sub 2) 0.5%. The ultimate — for purification is 
simultaneous 90% reduction of SO(sub 2) and NO. A 
SO(sub 2)/CO(sub 2) i the range of 50-- 
200 is desirable along with high SO(sub 2) and NO flux. 
Measurements are to be made primarily at 
25(degree)C with one measurement at 70(degree)C 
for the selected liquid membranes. Membranes tested 
include solutions of NaHSO(sub 3), Na(sub 2)SO(sub 
3), Fe(sup 2+) EDTA and Fe(sup 3+) EDTA. 33 refs., 
17 figs., 35 tabs. 
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The carbon selected for study was derived from a 
phenol-formaldehyde resin, the oxidation kinetics (with 
O(sub 2)) of which had been extensively studied previ- 
ously. This material has been shown to be a reasona- 
ble model for coal chars, but without the complexity 
associated with the heterogeneity of coal and its possi- 
bly catalytic mineral components. In the first phases of 
the project, the global kinetics of NO with char were 
established. As described in the previous quarterly, the 
interest has now turned to providing the detailed 
mechanistic explanation that gives rise to the ob- 
served global behavior. The focus of this work has 
been the role of surface oxide species in the mecha- 
nism. This report builds upon the results described in 
the seventh and eighth quarterly reports. The focus 
here is on the first chemisorption step, as opposed to 
the desorption step, as in the earlier quarterlies. 9 
refs., 3 figs., 4 tabs. 
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For the purpose of reducing NO(sub x) emission and 
ignition loss in coal combustion in a thermal power 
plant, the reduction effects of NO(sub x) and ignition 
loss by a. particle size of pulverized coal are 
investigated. On the other hand, the difference in fly 
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ash properties which seem to be affected by the parti- 
cle size of pulverized coal is examined. When the 
mean particle size of pulverized coal is decreased from 
40(mu)m to 20(mu)m, the NO(sub x) concentration is 
slightly decreased and the ignition loss is same value. 
However, when the mean particle size of pulverized 
coal is further decreased to 10(mu)m, the NO(sub x) 
concentration is decreased but the — loss is in- 
creased. Because, pulverized coals have high adhe- 
sive strength, so those particles make the agglomer- 
ate. In the case of using the ultra-fine pulverized coal 
particles, if those particles do not make the agglomer- 
ate, the particle size of the fly ash from these coals 
becomes very fine, the content of sphere particle in fly 
ash is increased and the specific surface area of fly 
ash is increased, such properties are suitable for effec- 
tive use in cement. When the mean particle size of pul- 
verized coals is reduced, the amount of trace elements 
leached from fly ash tend to be increased. 5 refs., 18 
figs., 4 tabs. 
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In order to estimate combined effects of coal fly ash 
(FA) and nitrogen dioxide (NO(sub 2)) on health, expo- 
sure experiments were coducted using golden ham- 
sters. They were exposed to combined air pollutants, 
2mg/m(sup 3) of FA and 4 ppm NO(sub 2) for 90 days 
or 0.4 ppm for 180 days. In FA alone exposed group, 
antioxidative activities (NPSH, GP(sub x) and so on) 
decreased after 60-day of exposure, and lipid peroxide 
(TBA value) increased only at 180-day. Combined ex- 
posure group showed two different phases in —_ 
of metabolic activities along with time course. The first 
phase changes at an initial period of the exposure, 
were similar to those occurred in NO(sub 2) alone ex- 
posed group. The changes in second phase after long 
period of the exposure were similar to those obtained 
in FA alone exposed ggoup. In the case of 4 ppm 
NO(sub 2), significant change compared with FA alone 
exposed group and NO(sub 2) along group was shown 
in a part of antioxidative activities, but in the case of 
0.4 ppm, no significant change compared with both 
groups was shown through the exposure period, and 
no combined effects of FA and NO(sub 2) were found. 
47 refs., 17 figs., 5 tabs. 
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In the Kanto region, the effects of acidic falls are being 
pointed out since 1985. In order to elucidate the cause 
of decline of Japanese ceders, relationships among 
characteristics of the rainfall, pH and electric conduc- 
tivity (EC) in stemflow and throughfall under isolated 
trees, meteorological condition, and tree form, were in- 
vestigated in Abiko, Chiba prefecture. Samples of 
stemflow and throughfall in eight events were collect- 
ed in the summer season, 1987. Amounts of through- 
fall and stemflow were related to meteorological condi- 
tions and tree form. The pH of water samples was 
shown: stemflow < throughfall < = ambient rain. The 
EC was shown: ambient rain < throughfall < stem- 
flow. By these, it is presumed that deposits on leaves 
are washed out by stemflow and throughfall. It is also 
presumed that in an early stage, the ratio of materials 
which have no influence on pH of deposits on leaves, 
is large; and in a following rain-fall sample, the ratio of 
acidic deposits is large. As the results, it is suggested 
that separate sampling is important in measuring rain- 
fall under Japanese cedars and attention should be 
paid to the location of collecting throughfall. 22 refs., 
16 figs., 3 tabs. 


060,631 

DE90503786/GAR PC A03/MF A01 
Central Research Inst. of Electric Power Industry, 
Chiba (Japan). 

Sugi suitai to oxidant, kouryo no bunpu ni kansuru 
ichikosatsu. (Decline of Japanese cedar — 
meria japonica) and potential correlation of oxi- 
dants and precipitation). 

ra 89, 21p CRIE-U-89017 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The decline of Sugi (Japanese cedar) in the Kanto- 
Koshin district and potential correlation of dose of oxi- 
dants and amount of precipitation were studied. Fur- 
ther, a nationwide distribution of such factors were 
analyzed to study possible linkage to Sugi decline in 
the other areas of Japan. Distribution of Sugi decline in 
the Kanto-Koshin district coincides with that of oxi- 
dants index (the average total numbers of hours per 
year from May to September for which oxidants ex- 
ceeded 0.06 ppm/h). Distribution of severe damage or 
moderate damage on Sugi decline coincides with that 
of inland area type air pollution due to a long distance 
environmental transport and also coincides with that of 
the coast type air pollution due to the circulation of a 
sea breeze and a land breeze. However, the degree of 
the decline of Sugi is reduced with a large amount of 
precipitation, the Sugi declined areas with severe or 
moderate damage are distributed to the areas with oxi- 
dants index of more than 150 and with amount of pre- 
cipitation of below 800 mm in a warm season. As the 
results of the studies of the nationwide distribution of 
oxidants index and amount of precipitation in a warm 
season, it is found that there are areas with the charac- 
teristics of oxidants index and amount of precipitation 
similar to those in the Sugi declined area of the Kanto- 
Koshin district. 19 refs., 7 figs. 
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DE90503794/GAR PC A03/MF A01 
Central Research Inst. of Electric Power Industry, 
Tokyo (Japan). Energy and Environment Lab. 

Higashi Asia chiiki ni okeru nisanka io no hasseiryo 
no suikei. (Anthropogenic sulfur dioxide emissions 
in Far East Asia). 

May 89, 18p CRIE-T-88086 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Anthropogenic sulfur dioxide was estimated in emis- 
sion quantity in Far East Asia. The region of object is 
20 to 60 degrees in north latitude by 100 to 150 de- 
- in east —— covering Korea, North Korea, 

‘aiwan, Japan, Chine (mostly), Mongolia (mostly) and 
USSR (partially). The region was divided into approx. 
2900 meshes and investigated in annual emission 
quantity. For the distribution estimation, emission 
sources being specified by the latitude and longitude, 
fuel consumption quantity in specified area was cate- 
gorywise obtained of consumer and fuel, and convert- 
ed to the emission quantity by the sulfur content ratio. 
The five countries, with exception of Mongolia and 
USSR, in Far East Asia are approx. 19 million tons per 
year in emission quantity, of which more than 80% is 
occupied by China. In the overall Far East Asia region, 
the contribution of fixed sources occupies 97%, mainly 
by coal combustion, of all the emission quantity. The 
largest emission sources of China lie in Hebei, Shan- 
dong and Liaoning Provinces, and area centralized by 
Beijing and Tianjin, which cover 30% of the overall Far 
East Asia region. Emission is diminishing in Japan and 
larger in Korea than in Japan. 30 refs., 5 figs., 1 tab. 
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DE90505551/GAR PC A03/MF A01 
Central Research Inst. of Electric Power Industry, 
Tokyo (Japan). 

Sekitan gasukayo gas turbine nenshoki no kai- 
hatsu (3). Kuki seigyogata nenshoki no kihon 
nensho tokusei. (Development of a LBG combus- 
tor (Part 3). Experimental evaluation of a LBG com- 
bustor using bypass air). 

Oct 89, 29p CRIE-W-89010 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The LBG combustor with a bypass air valve for a 
150MW, 1,300 (degree) C class gas turbine was tested 
at an atmospheric pressure to examine the combus- 
tion characteristics and NO (sub x) emission of coal 





gasified fuel. On the combustion characteristics, an ex- 
cellent stable combustion efficiency of 99.6% was 
achieved even for extremely low grade fuel of 
650kcal/m (sup 3) in calorific value. Because CO 
emission was strongly affected by the air ratio in a pri- 
mary combustion zone, its concentration was remark- 
ably reduced with the air ratio in the combustor opti- 
mized by a bypass valve. Because ammonia conver- 
sion to NO (sub x) was also strongly affected by the 
primary air ratio, it was minimized with the primary air 
ratio of nearly 0.4 optimized by the bypass valve under 
a rated condition. As a result, the pee valve was 
extremely effective in reducing fuel NO (sub x) and CO 
emission concentration under lower load conditions. 6 
refs., 21 figs., 2 tabs. 
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DE90505577/GAR PC A03/MF A01 
Central Research Inst. of Electric Power Industry, 
Tokyo (Japan). Energy and Environment Lab. 

Taiki kankyo monitoring mo no gorika shuho no 
kensho. (Objective method for assessing monitor- 
ing networks. Application of the method to an 
actual case). 

Oct 89, 44p CRIE-T-89007 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The efficient atmospheric environment monitoring net- 
work was proposed applicable to various meteorologi- 
cal conditions under average emission conditions. The 
previously reported multivariate analysis method was 
applied to long interval observational records (emis- 
sion conditions for three years, SO (sub 2) and NO 
(sub x) concentrations at existing monitoring stations, 
meteorological conditions), by improving some parts of 
the method for long term data. Through the analysis on 
a model area, a total optimum network was obtained 
adaptable to both SO (sub 2) and NO (sub x) measure- 
ment, and both monitoring for general atmospheric en- 
vironment and for stack gas emission of power plants. 
The network required only 18 stations (17 stations for 
SO (sub 2), 16 for NO (sub x) ) compared with 42 sta- 
tions in the existing network. The analytical results ob- 
tained from continuous data for three years were also 
equal to the mean values of those obtained from data 
for each year. 6 refs., 23 figs., 7 tabs. 
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DE90507871/GAR PC A03/MF A01 
Central Research Inst. of Electric Power Industry, 
Tokyo (Japan). 

Sekigan gas-ka-yo gas turbine nenshoki no kai- 
hatsu (4). Hoen kyoka nenshoki ni yoru tei-NOx 
nenshoho no kento. (Development of gas turbine 
combustor burning coal derived iow BTU gaseous 
fuels (part 4). Low NOx combustion technology by 
rich-lean combustor with pilot fiame). 

Oct 89, 25p CRIE-W-89014 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This paper describes the development of gas turbine 
combustor burning coal derived low calorific value gas- 
eous fuels. Combustion tests were conducted using a 
combustor of a 150MW class gas turbine. Coal derived 
gaseous fuels contain carbon monoxide and hydrogen 
as main combustible components, but also contain 
more than 60 percent of nitrogen, carbon dioxide etc., 
and their calorific values are approximately one-tenth 
of natural gas. Rich-lean combustion was very effec- 
tive for decreasing fuel nitrogen oxides emission in a 
gas turbine combustor. However, the flame stability 
must be maintained in a primary combustion zone, and 
a sub combustor was provided for the flame stability. 
The combustibility of the tested combustor was excel- 
lent. Methane concentration in coal derived gaseous 
fuels affected on fuel nitrogen oxides formation, and it 
was clarified that there will be optimum equivalence 
ratio in a primary combustion zone according with the 
change of methane concentration. 22 refs., 19 figs., 1 
tab. 
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AEA Technology, Harwell (England). Energy and Envi- 

ronment. 

— emissions due to electricity fuel cycles in 
e UK. 

N. J. Eyre. Mar 90, 31p ETSU-EEP-1 

U.S. Sales Only. Portions of this document are illegible 

in microfiche products. 


ENVIRONMENTAL POLLUTION & CONTROL 


Energy supply and use results in major environmental 
impacts. A range of technical options are available for 
reducing impacts - notably fuel switching, pollution 
control and improved efficiency. Any objective analysis 
of the impacts or the abatement options must start 
from a reliable estimate of the environmental burdens 
from each fuel cycle. This report describes the emis- 
sions resulting from the extraction, processing, trans- 
port and use of fuels for electricity production. It covers 
the principal ‘q=—y emissions r nsible for global, 
regional and local air pollution. For each process 
stage, the efficiency and emissions associated with 
typical UK technol and operating practices are 
evaluated. Emission factors for each fuel are present- 
ed separately for each process stage and as a total for 
the complete fuel cycle. A procedure for comparing 
the effects on global warming of carbon dioxide and 
other greenhouse gases is presented. Greenhouse 
gas emissions due to use of UK public supply electrici- 
ty are equivalent to 68 Mte C of Co(sub 2). Electricity 
fuel cycles emit 24% of all UK greenhouse gases. A 
composite indicator for acid emissions is derived and it 
is concluded that the electricity sector emits 62% of 
the UK total. The emissions of typical UK coal and oil 
fuel cycles would be reduced by 80% using coal with 
modern emission controls or by 90% with gas com- 
bined cycle generation. (author). 
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AEA Technology, Harwell (England). Energy and Envi- 
ronment. 

Abatement of gaseous emissions by energy effi- 
cient lighting. 

N. J. Eyre. Mar 90, 30p ETSU-EEP-2 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This paper assesses the scope for using existing tech- 
nologies to improve the energy efficiency of lighting in 
the UK. The key technologies are identified separately 
for the domestic, service and industrial sectors. The 
cost effectiveness of each measure is assessed and 
most of the technically possible measures are found to 
be economically attractive. It would appear that market 
penetration is being constrained mainly by problems of 
availability, information and emphasis on purchase 
costs. The minimum potential reduction in Co(sub 2) 
emissions due to cost effective lighting is calculated to 
be 3,270 kte/year (carbon as CO(sub 2)). This is equiv- 
alent to 2% of UK CO(sub 2) emissions. When the 
emissions of other greenhouse gases are included, the 
potential for the reduction in greenhouse gases (ex- 
pressed in terms of Co(sub 2) equivalent) is 3,950 kte/ 
year. The effect on emissions of SO(sub 2) and 
NO(sub x) is more marked. These would be reduced 
by 100 kte/year and 22 kte/year respectively. This is 
equivalent to 5% of current acid emissions. (author). 
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— Energy Research Foundation ECN, 
'etten. 

Verzuringsonderzoek bij ECN. (ECN research on 

acidification). 

M. P. Keuken, R. K. A. Mallant, J. R. W. Woitiez, H. 

A. Das, and J. Slanina. Dec 89, 46p ECN-PB-89-7, 

ISBN 90-375-0261-X 

In Dutch. 

U.S. Sales Only. Portions of this document are illegible 

in microfiche products. 


The last three years (1986-1989) the Netherlands 
Energy Research Foundation sudied mainly acidifica- 
tion problems. Recently research has been extended 
to mondial air pollution and climatic change. Knowl- 
edge must be available on air pollution from emission 
at the source to uptake in vegetation or soil and the 
effects of air pollutants on plants, animals and human 
beings, in order to estimate the consequences of cer- 
tain techniques to produce energy. Therefore ECN 
carried out research on: emissions from fossil fuels 
power plants (aerosols and trace elements); dry and 
wet deposition, uptake of air pollutants by fog, dew and 
clouds, and the effects of this uptake; the conversion 
of deposited air pollution in soils (ammonia to nitrates), 
and finally the design of computer models and carrying 
out evaluation studies. Results of these studies are 
presented (except for aerosols and trace elements 
which contributed little to acidification). 28 figs., 12 
tabs., 22 refs. 
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Air Pollution & Control 


po | Energy Agency Coal Research, Lon son 

ng! ' 

NOx Control Technologies for Coal Combustion. 

A. K. Hjalmarsson. cJun 90, 117p IEACR/24, ISBN- 

92-9029-177-X 

See also IEA/CR-90/05. 

Customers in countries other than the U.S. should 

apply to: The Information Officer, IEA Coal Research, 

a — Grosvenor Place, London SW1W OEX, 
ngland. 


The report describes the state of the art of nitrogen 
oxides control technologies for coal combustion and 
gives an overview of the tech ies Currently used 
including operational experiences. The emphasis is on 
commercial or near-commercial technologies used for 
coal-fired plants. The information used is mainly from 
published sources, with some further information from 
supplies and users of the technologies. 
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N90-23795/9/GAR PC A03/MF A01 

— Univ. (Sweden). Meteorologiska Institu- 
nen. 

Diurnal Ozone Cycle in a Coniferous Forest: The 

importance of Meteorology and Chemi 3 

C. Johansson, J. Zheng, and H. Rodhe. 21 89, 

29p CM-75 

Contract SN-5315239-3 


A one dimensional model of turbulent diffusion and 
chemistry in the boundary layer is applied to analyze 
the diurnal variation of O3 concentration in a conifer- 
ous forest in Sweden. Meteorological observations 
such as wind speed, temperature, relative humidity 
and global radiation were used to describe the diurnal 
variation of mixing and dry deposition. The role of pho- 
tochemistry and transport processes is investigated by 
dividing the dataset into two groups, representing con- 
ditions characterized by neutral and stable/unstable 
Stratification, respectively. 
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PAT-APPL-7-397 226/GAR PC NO3/MF A01 
National Institutes of Health, Bethesda, MD. 

Variable Air Flow Eddy Control. 

Patent Application. 

K. Crouch. Filed 23 Aug 89, 20p PB90-243742 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention relates to apparatus and methods for 
controlling the flow of fluid around an object. In particu- 
lar, the present invention relates to apparatus and 
methods for controlling the formation of eddies and 
the flow of fluid borne particles around an object locat- 
ed in a fluid flow path. 
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PB90-260282/GAR PC E05/MF E05 

— Forschungszentrum Seibersdorf 
.m.b.H. 

Abschaetzung der Emissionen von Fluechtigen Or- 

ganischen Verbindungen in Oesterreich. Kurzfas- 

sung (Appraisal of Emissions of Volatile Organic 

Compounds in Austria. A! Version). 

R. Orthofer, and G. Urban. Feb 89, 15p OEFZS- 

4491, NU-96/89 

Text in German; summary in English. See also PB90- 

260290. 


The report is the summary of an estimation of mass 
and composition of non-methane volatile organic com- 
pounds (NMVOC) in Austria. For 1987 emissions of 
517,000 tons per year (t/yr) were calculated, which 
compares to an emission density of 6.12 grams per 
square meter per year. The uncertainties of the estima- 
tions are substantial and may be between 344,000 and 
790,000 t/yr. 38.7% of the emissions are contributed 
to solvent evaporation; 27.7% to the traffic sector, 
17.5% to stationary combustion sources (mainly do- 
mestic wood combustion), 12.5% to various industrial 
processes and 3.3% to other sources. The composi- 
tion of NMVOC-emissions has been calculated 27% 
paraffins, 13% olefins, 16% aromatics, 18% carbon- 
yls, 8% ‘non reactive’ and 17% other compounds. Bio- 
genic NMVOC-emissions (mainly from forests) have 
been estimated 222,000 t/yr (range 154,000 to 
511,000 t/yr). 
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Air Pollution & Control 


Qesterreichisches Forschungszentrum Seibersdorf 

G.m.b.H. 

Abschaetzung der Emissionen von Fluechtigen Or- 

ganischen Verbindungen in Oesterreich (Appraisal 

= —_— of Volatile Organic Compounds in 
ustria). 

R. Orthofer, and G. Urban. Feb 89, 181p OEFZS- 

4492, NU-97/89 

Text in German; summary in English. See also PB90- 

260282. 


The report contains an estimation of mass and compo- 
sition of non-methane volatile organic compounds 
(NMVOC) in Austria. For 1987 emissions of 517,000 
tons per year (t/yr) were calculated, which compares 
to an emission density of 6.12 grams per square meter 
per yr. The uncertainties of the estimations are sub- 
stantial and may be between 344,000 and 790,000 t/ 
yr. 38.7% of the emissions are contributed to solvent 
evaporation; 27.7% to the traffic sector, 17.5% to sta- 
tionary combustion sources (mainly domestic wood 
combustion), 12.5% to various industrial processes 
and 3.3% to other sources. The composition of 
NMVOC-emissions has been calculated 27% paraf- 
fins, 13% olefins, 16% aromatics, 18% carbonyls, 8% 
‘non reactive’ and 17% other compounds. Biogenic 
NMVOC-emissions (mainly from forests) have n 
— 222,000 t/yr (range 154,000 to 511,000 t/ 
yr). 
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PB90-263310/GAR PC A02/MF A01 
Health Effects Research Lab., Research Triangle 
Park, NC. Inhaiation Toxicology Div. 

Odor and Irritation Effects of a Volatile Organic 
Compound Mixture. 

H. K. Hudnell, O. D. Otto, L. Mohave, and D. E. 
House. 1990, 7p EPA/600/D-90/127 

Proceedings of International Conference on Indoor Aii 
Quality and Climate, Toronto (Canada), July 29-August 
3, 1990. Prepared in cooperation with Aarhus Univ. 
(Denmark). Inst. for Miljoe- og Arbejdsmedicin. 


Human exposure to volatile organic compounds elicits 
a variety of symptoms, many of which are thought to 
be mediated by the olfactory and trigeminal systems. 
The report describes evidence indicating that per- 
ceived odor intensity diminishes during prolonged ex- 
posure, whereas irritation of the eyes and throat 
reaches an asymptotic level. Both odor and irritation 
appear to influence the assessment of air quality. Re- 
sults of the study will be used in designing future 
indoor air studies related to sick building syndrome. 


060,645 
PB90-263468/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Case Study: Multipoliutant Indoor Air Quality Study 
of 300 Homes in Kingston/Harriman, Tennessee. 
A. R. Hawthorne, C. S. Dudney, R. L. Tyndall, T. Vo- 
-_ and M. A. Cohen. c1990, 20p EPA/600/D-90/ 
Grant EPA-R-811650 

Pub. in American Society for Testing and Materials, 
Standard Technical Publication 1002, p129-147 Sep 
89. Prepared in cooperation with Harvard School of 
Public Health, Boston, MA., and Tennessee Valley Au- 
thority, Chattanooga. Sponsored by Health Effects Re- 
search Lab., Research Triangle Park, NC. 


An indoor air quality study of 300 homes in the Kings- 
ton/Harriman area of East Tennessee was conducted 
during 1985-86. This location is one of six locations 
selected in a larger Harvard University study to evalu- 
ate air quality and respiratory health. Homes in each 
Study city were selected based on the participation of a 
school child in the concurrent Harvard Acute Respira- 
tory Health Study. Eight groups of houses were 
chosen based on the presence or absence of the fol- 
lowing sources: cigarette smoking, wood stoves, and 
kerosene heaters. A group of ‘core’ measurements is 
being conducted in all six of the Harvard study cities 
for nitrogen dioxide, respirable particulate matter, 
water vapor, and air exchange rates. A detailed ques- 
tionnaire of home characteristics and occupant behav- 
ior is also administered. Supplemental indoor air qual- 
ity measurements were conducted in the Kingston/ 
Harriman study for radon, formaldehyde, polynuclear 
aromatic hydrocarbons, and -airborne micro-orga- 
nisms. Measurements were made for a two-week 
period (except for radon and micro-organisms) in each 
house during the winter season and again during the 
summer season. Both vapor phase and particulate 
phase polynuclear aromatic hydrocarbons were moni- 
tored. Viable airborne bacteria and fungi were sampled 
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in a large subset of houses. Detailed energy use/ 
weatherization surveys were conducted by utility 
trained auditors. Study protocols and preliminary moni- 
toring results are presented. (Copyright (c) American 
Society for Testing and Materials, 1989.) 
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PBS0-263948/GAR PC A03/MF A01 
Environmental Protection Agency, Research Triangle 
Park, NC. Air and Energy Engineering Research Lab. 
Demonstration of Emerging Area rce Preven- 
tion Options for Volatile Organics. 

Rept. for Oct 89-Jun 90. 

M. Kosusko. Oct 89, 20p EPA/600/D-90/146 
Presented at AICHE summer meeting, San Diego, CA., 
August 19-22, 1990. 


The paper describes, and gives the status of, a re- 
search program to reduce volatile organic compound 
(VOC) emissions from stationary area sources by de- 
veloping, evaluating, and/or demonstrating pollution 
prevention options. The program includes two 
projects: (1) alternative coating materials and process- 
es, and (2) consumer product prevention options. 
(NOTE: The national ambient air quality standard for 
ozone (0.12 ppm) is exceeded in more than 100 areas 
of the U.S. Extensive reduction of VOC emissions is 
required for attainment. The difficulty of dealing with 
stationary area sources has been a major obstacle to 
attaining these reductions. Area sources may contrib- 
ute as much as 50% of national VOC emissions, and 
the increasing emissions from such sources may be 
outpacing efforts to control the diminishing base of un- 
controlled point source emissions.) 


060,647 
PBS90-265331/GAR PC A19/MF A03 
Radian Corp., Research Triangle Park, NC. 
Nonmethane Organic Compound Monitoring Pro- 
gram and Three-Hour Air Toxics Monitoring Pro- 
ram, 1989. 
. A. McAllister, B. W. Nelson, W. H. Moore, D. P. 
a and J. Rice. May 90, 433p EPA/450/4-90/ 
11 
Contract EPA-68D80014 
Sponsored by Environmental Protection Agency, Re- 
search Triangle Park, NC. Office of Air Quality Plan- 
ning and Standards. 


In certain areas of the country where the National Am- 
bient Air Quality Standard (NAAQS) for ozone is being 
exceeded, additional measurements of ambient non- 
methane organic compounds (NMOC) are needed to 
assist the affected States in developing revised ozone 
control strategies. Because of previous yovir f in ob- 
taining accurate NUOC measurements, the U.S. Envi- 
ronmental Protection Agency (EPA) has provided 
monitoring and analytical assistance to these States, 

inning in 1984 and continuing through the 1989 
NMOC Monitoring Program. 
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PBS0-265349/GAR PC A03/MF A01 
Florida Agricultural and Mechanical Univ., Tallahas- 
see. School of Architecture. 

Interim Radon-Resistant Construction Guidelines 
for Use in Florida-1989. 

Final rept. Aug 87-Jun 88. 

T. D. Pugh. Aug 90, 29p EPA/600/8-90/062 
Sponsored by Environmental Protection Agency, Re- 
search Triangle Park, NC. Air and Energy Engineering 
Research Lab. 


The report gives results of a project to investigate, 
analyze, and develop radon-resistant construction 
guidelines that are consistent with other building codes 
and that could be applied to Florida. A literature search 
resulted in information on radon remediation tech- 
niques, new construction methods, and existing radon- 
resistant building codes such as those in Sweden and 
Canada. The identified techniques were amended, 
modified, or supplemented for incorporation into draft 
model guidelines for new construction in format con- 
sistent with the Southern Building Code Congress 
International, Inc.’s Standard Building Code. A techni- 
cal review advisory committee formed during develop- 
ment of the guidelines, provided input and recom- 
mended changes to the draft guidelines. Although the 
project has resulted in guidelines for recommended 
construction practices, they should be coupled with a 
carefully planned and implemented program of experi- 
mentation. Eventually, this approach will lead to build- 
ing code provisions that are scientifically defensible, 
cost effective, reliable, and easily incorporated into 
standard construction practice. 


060,649 

PB90-265489/GAR 

Bureau of Mines, Washington, DC. 
— Products from Combustion of Conveyor 
Information circular/1988. 

M. R. Egan. 1988, 19p BUMINES-IC-9205 

Also available from Supt. of Docs. Library of Congress 
catalog card no. 88-600216. 


A series of experiments was undertaken by the Bureau 
of Mines to determine the emission products of several 
types of conveyor belting and other combustible mate- 
rials found in mines. These experiments were conduct- 
ed under intermediate-scale, simulated mine condi- 
tions to determine smoke characteristics and gas con- 
centrations. From these determinations, heat-release 
rates, particle sizes, obscuration rates, combustion 
yields, and production constants were calculated. 
Three types of belts were investigated: chloroprene, 
also known as neoprene (NP); polyvinyl chloride 
(PVC); and styrene-butadiene rubber (SBR). The belts 
were designated as ignitable or self-extinguishing de- 
pending on the length of the burning time and the sub- 
sequent combustion products. Under these experi- 
mental conditions, the SBR belts were the easiest to 
ignite. The PVC and NP belts tended to self-extinguish 
within a few minutes after — but were still capa- 
ble of maintaining a brief flaming period. These con- 
veyor belt combustion results are compared with previ- 
ous analyses of wood, transformer fluid, and coal fires. 
Together they form a data base by which findings from 
future experiments with other mine combustibles can 
be compared. 
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PB90-266511/GAR PC A05/MF A01 
Geological Survey, Reston, VA. Water Resources Div. 
Assessing the Response of Emerald Lake, an 
Alpine Watershed in Sequoia National Park, Cali- 
fornia, to Acidification during Snowmelt by Using a 
Simple Hydrochemical Model. 

Final rept. 

R. P. Hooper, C. T. West, and N. E. Peters. Aug 90, 
77p USGS/WRI-90-4000, ARB-R-90-446 

Contract ARB-A732-034 

Sponsored by California State Air Resources Board, 
Sacramento. Research Div. 


The authors constructed a simple, process-oriented 
model, called the Alpine Lake Forecaster (ALF), using 
data collected during the Integrated Watershed Study 
at Emerald Lake, Sequoia National Park, CA. The 
model was designed to answer questions concerning 
the impact of acid deposition on high-elevation water- 
sheds in the Sierra Nevada, CA. ALF is able to capture 
the basic solute patterns in stream water during snow- 
melt in this alpine catchment where ground watr is a 
minor contributor to stream flow. It includes an empiri- 
cal representation of primary mineral weathering as 
the only alkalinity-generating mechanism. Hydrologic 
and chemical data from a heavy snow year were used 
to calibrate the model. Watershed processes during a 
light snow year appeared to be different from the cali- 
bration year. The model forecast concludes that 
stream and lake water are most likely to experience a 
loss of ANC and depression in pH during spring rain 
storms that occur during the snowmelt dilution phase. 
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PB90-266594/GAR PC A04/MF A01 
Bureau of Mines, Washington, DC. 

Lead Reduction in Ambient Air: Technical Feasibil- 
ity and Cost Analysis at Domestic Primary Lead 
Smelters and Refineries. 

Information circular/1987. 

R. D. Smith, O. A. Kiehn, D. R. Wilburn, and R. C. 
Bowyer. 1987, 569 BUMINES-IC-9160 

Also. available from Supt. of Docs. See also PB86- 
ened Library of Congress catalog card no. 86- 


The Bureau of Mines evaluated the emission control 
methods, including the capital investments and operat- 
ing cost, necessary for further reducing lead levels in 
ambient air at the Glover, Herculaneum, and Buick 
smelter-refineries in Missouri and the East Helena, 
MT, smelter. The U.S. Environmental Protection 
Agency (EPA) has proposed more stringent lead in 
ambient air standards than those currently in effect. 
The report presents theoretically achievable lead 
emission reductions and estimated capital and operat- 
ing costs. Lead emission inventories theoretically can 
be reduced from 1985 levels by 2,421 Ib/d at the three 





Missouri operations by containing and filtering fugitive 
emissions within structural enclosures and baghouses. 
Additional regulatory costs attributable to Occupation- 
al Safety and Health Administration (OSHA), U.S. De- 
partment of Labor, workplace standards are included 
since proposed environmental controls may otherwise 
degrade workplace conditions. Continuous drossing is 
— as an alternative to conventional OSHA 
controls. 


060,652 

PBS0-266743/GAR PC A04/MF A01 
Pechan (E.H.) and Associates, Inc., Durham, NC. 
Emission Factors for Iron Foundries: Criteria and 
Toxic Pollutants. 

Final rept. Nov 89-May 90. 

G. Gschwandtner, and S. Fairchild. Aug 90, 65p 
EPA/600/2-90/044 

Contract EPA-68-D9-0168 

Sponsored by Environmental Protection Agency, Re- 
search Triangle Park, NC. Air and Energy Engineering 
Research Lab. 


The report lists criteria and toxic pollutant emission 
factors for sources commonly found in gray and ductile 
iron foundries. Emission factors are identified for proc- 
ess source and process fugitive emissions. The emis- 
sion factors, representing uncontrolled emissions, may 
be used to estimate emissions when site-specific infor- 
mation and data are not available. 


060,653 
PB90-267196/GAR 
Radian ory Austin, TX. 
Test and Evaluation of a Polymer Membrane Pre- 
concentrator, Final Report. 

K. E. Hummel, and T. P. Nelson. Nov 89, 170p DCN- 
89-259-044-04 

Contracts ARB-A732-153, EPA-68-02-4286 

See also PB90-188905. Sponsored by California State 
Air Resources Board, Sacramento. Research Div., and 
Environmental Protection Agency, Research Triangle 
Park, NC. Air and Energy Engineering Research Lab. 


The California Air Resources Board and the U.S. Envi- 
ronmental Protection Agency initiated a joint program 
to investigate the potential for membrane technology 
to control volatile organic compound (VOC) emissions. 
Tests of membrane materials and configurations were 
conducted at Radian Corporation Laboratories in 
Austin, Texas. The objective of the studies was to 
evaluate the applicability of membrane systems as a 
preconcentrator and to define operating parameters of 
a membrane system. The potential for reductions in 
cost of a subsequent control system was evaluated. 


PC A08/MF A01 


060,654 

PB90-267543/GAR 
Valtion Teknillinen Tutkimuskeskus, Tampere (Fin- 
land). Safety wf oes Lab. 


PC A06/MF A01 


Vapour Cloud Modelling in the Risk Assessment of 
Major Toxic Hazards: 


ffect of Relative Humidity. 
Research rept. 


R. Kakko. c1990, 125p VTT/RR-683, ISBN-951-38- 
3704-1 


During the last ten years there has been a consider- 
able increase in the use of quantified risk assessment 
to achieve a detailed understanding of complex plants, 
and for assisting decision making on safety matters 
stemming from the hazards associated with process. 
The paper illustrates the procedure required for a 
quantitative top-down analysis of risks from major toxic 
hazards to the individuals (using ammonia leaking from 
a liquid ammonia storage system as an example). The 
paper also indicates that many items of data or as- 
sumptions need to be incorporated. Particular atten- 
tion is paid to the importance of relative humidity ef- 
fects on consequence analysis. A computerized pro- 
cedure developed within the Technical Research 
Center of Finland is presented. The sensitivity of the 
results to assumptions and judgments, and the validity 
and usefulness of the approach are discussed. 


060,655 

PBS0-268236/GAR PC A05/MF A01 
National Oceanic and Atmospheric Administration, 
Silver Spring, MD. Air Resources Lab. 

Development of a ‘Generic’ Mobile Flux Platform 
with Demonstration on a Small Airplane. 

Technical memo. 

T. L. Crawford, R. T. McMillen, and R. J. Dobody. Jul 
90, 91p NOAA-TM-ERL-ARL-184 

Also pub. as National Oceanic and Atmospheric Ad- 
ministration, Oak Ridge, TN. Atmospheric Turbulence 
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and Diffusion Div. rept. no. ATDL/CONTRIB-90/4. 
Prepared in cooperation with National Oceanic and At- 
mospheric Administration, Oak Ridge, TN. Atmospher- 
ic Turbulence and Diffusion Div., and Oak Ridge Asso- 
ciated Universities, Inc., TN. 


The theory, instrumentation and demonstration of a 
‘generic’ Mobile Flux Platform (MFP) to measure at- 
mospheric turbulent structure and trace-gas air-sur- 
face exchange are described. This development re- 
sponds to research needs for a low cost system capa- 
ble of measuring representativeness and spatial varia- 
bility of air-surface exchange over various ecosystems. 
The MFP was demonstrated on a small single engine 
airplane. For this demonstration, the system was con- 
figured to measure position, mean temperature, wind, 
and the fluxes of momentum, heat, moisture, carbon 
dioxide, and ozone. Additionally, low-frequency sen- 
sors document pressure altitude, radar altitude, incom- 
ing short-wave radiation, net radiation, and infrared 
surface temperature. The MFP described is novel in 
approach, and was designed to be a small low cost, 
generic ‘strap down’ system. Specific applications re- 
quire a platform-specific turbulence velocity probe. 
The low cost and practical nature of ATDD’s MFP was 
made possible by recent technological advances in 
pn low cost miniature sensors and computer tech- 
nology. 


060,656 

PB90-269648/GAR PC A06/MF A01 
Institute of Gas Technology, Chicago, IL. 

Emissions Reduction from MSW Combustion Sys- 
tems Using Natural Gas. Task 2. Pilot-Scale 
sessment of Emissions Reduction Strategies. Final 
Report August 1987-October 1989. 

H. A. Abbasi, and C. A. Penterson. Jun 90, 108p 
GRI-90/0145 

Contract GRI-5087-254-1559 

Sponsored by Gas Research Inst., Chicago, IL. 


Pilot-scale assessment of natural gas reburning for 
NOX reduction from municipal solid waste (MSW) 
combustors has been completed. The initial study was 
undertaken to investigate the potential for NOX reduc- 
tion using reburning at furnace temperatures and resi- 
dence times consistent with typical MSW combustors. 
Tests investigated the impacts of reburn zone resi- 
dence time, stoichiometry, and temperature; amount 
of natural gas, level of NH3 injection; level of flue gas 
recirculation; and overall stoichiometric ratio. Up to 
70% NOX reduction was achieved with reburning 
under conditions that simulated the firing of 1,700,000 
Btu/h of NSW. Subsequently, testing with actual MSW 
was undertaken at Riley Stoker Corp. on a 2,500,000 
Btu/h pilot-scale MSW combustor that incorporates 
scaled Takuma Co., Ltd., grates and closely simulates 
commercial operation. The impacts of firing rate, over- 
all excess air level, grate stoichiometry, reburn stoichi- 
ometry, reburn residence time, and overfire air/natural 
gas/recirculated flue gas flows/distribution/injection 
locations were investigated. These tests demonstrat- 
ed NOX reductions of 50% to 70% for natural gas ad- 
ditions of 7% to 15% (of the total fuel higher heating 
value) while low CO and THC emissions were main- 
tained. Injections of natural gas were also found to sig- 
nificantly stabilize the furnace environment. An eco- 
nomic analysis was performed for retrofit applications 
and showed reburning to be a cost-effective alterna- 
tive to other NOX reduction techniques including ther- 
mal de-NOX. A field test site has been selected and 
preliminary engineering for the modifications and test 
plan have been completed. 


060,657 
PB90-270539/GAR 
Idaho Univ., Moscow. 
Response of Forest Trees to Sulfur, Nitrogen, and 
Associated Pollutants. 

K. G. Mattson, L. Y. Arnaut, G. A. Reams, S. P. 
Cline, and C. E. Peterson. Sep 90, 142p EPA/600/3- 
90/074 

Prepared in cooperation with NS! Technology Services 
Corp., Corvallis, OR., and Oregon State Univ., Corval- 
lis. Sponsored by Corvallis Environmental Research 
Lab., OR., and National Council of the Paper Industry 
for Air and Stream Improvement, Inc., Corvallis, OR. 


PC A07/MF A01 


The National Acid Precipitation Assessment Program 
created the Forest Response Program (FRP) to 
assess the effects of acidic sition on trees and 
forests in regions of the United States. Research from 
the FRP and other programs is summarized in four 
Major Program Output documents that address policy 
questions regarding forest condition, mechanisms of 


060,660 


Air Pollution & Control 


effects of air pollutants, and projected responses of 
pollutants on forests. The document summarizes infor- 
mation available up to February, 1990. The major find- 
ings include several observations on mechanisms of 
effect. There is evidence that supports the hypothesis 
that acidic deposition alters soil chemical properties. 


060,658 

PB90-270570/GAR PC AO7/MF A01 
Radian Corp., Research Triangle Park, NC. Progress 
Center. 

National Air Toxics Information Clearinghouse: 
Bibliography of Selected Reports and Federal 
Register Notices Related to Air Toxics. Volume 3. 
Citations, 1989. 

D. F. Pickett, C. A. Owen, and C. E. Norris. Jui 89, 
147p DCN-89-203-099-07-07, EPA/450/3-89/025 
Contract EPA-68-D8-0065 

See also PB89-103436. 


The purpose of the bibliography is to provide State and 
local agencies with citations to reports and Federal 
Register notices useful to them in developing and op- 
erating air toxics control programs. The reports select- 
ed for the rg oy were published by the following 
agencies: U.S. EPA, NAS, NCI, NIEHS, NTP, NIOSH, 
ATSDR, CPSC, and WHO, including the International 
Agency for Research on Cancer. Relevant reports 
published by various State and local agencies are also 
included in the edition. The edition of the bibliography 
updates the cumulative bibliography previously pub- 
lished by the National Air Toxics Information Clearing- 
house, Bibliography of Selected Reports and Federal 
Register Notices Related to Air Toxics, July 1988. 


060,659 

TIB/A90-81406/GAR PC E07 
Saarbergwerke A.G., Saarbruecken (Germany, F.R.). 
Ermittlung und Verminderung der Schadstoffemis- 
sion bei Wirbelschichtfeuerungen. (Determination 
and reduction of air pollutant emissions during flu- 
idized-bed firing for coal). 

G. Scholl, P. Guedelhoefer, J. Mistele, and E. Weber. 
Jul 88, 277p Rept no. UBA-FB-89-042 

Contract UFOPLAN-Nr. 10407151 

In German. 


Saarbergwerke AG, Saarbruecken, made extensive 
experiments at Fluidized-Bed Combustion (FBC) sys- 
tems to measure the air pollutant emissions. The 
measurements were performed in 1983-84 at a FBC 
test installation and in 1986 at the FBC of the proto- 
type power station in Voelklingen (MKV). Through the 
series connection of FBC and steam generator in MKV 
a Two-Stage-Combustion is realized, at which the 
second stage works as a thermic aftertreatment of the 
flue gas and reduces the air pollutant emissions con- 
siderably. Because of the different general conditions 
of prozess and test performance the results gained at 
the test installation cannot be directly transferred to 
the FBC of the MKV. Concerning size and actual 
measurements the results from the FBC at MKV are of 
high importance. They generally show low air pollutant 
emissions because of tying up the pollutants in the 
ash. (orig.). (Copyright (c) 1990 by FIZ. Citation no. 
90:081406.) 


060,660 
TIB/A90-81407/GAR 
Karlsruhe Univ. (Germany, 
Chemie. 

Untersuchungen zur technischen Relevanz der 
Entfernung von Stickstoffmonoxid aus Abgasen 
durch Absorption in waessrigen Loesungen von 
Metalichelatkomplexen. (Investigations in the 
technical relevance of the removal of nitrogen 
monoxide from exhaust gases by absorption in 
watery solutions of metal chelate complexes). 
Diss. (Dr.rer.nat). 

T. Westermann. 7 Jul 88, 201p 

In German. 


PC E07 
F.R.). Fakultaet fuer 


The emphasis in this work is on exhaust gas cleaning 
by wet process. It deals with the absorption of the gas 
component nitrogen monoxide only. With the aid of 
watery solutions of metal chelate complexes, which 
form nitrosyl complexes with NO, the author tries to 
superpose to the pure physical absorption a fast 
chemical absorption process. For simulating the simul- 
taneous absorption of sulfur dioxide and nitrogen mon- 
oxide, absorbents containing sodium sulfite as an addi- 
tive are used. The investigations regarding absorption 
behaviour and absorption kinetics are carried out in a 
bubble column of the type normally used in laborato- 
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ries and in a double-stirrer vessel. (orig./EF). (Copy- 
right (c) 1990 by FIZ. Citation no. 90:081407.) 


060,661 

TIB/A90-81410/GAR PC E07 

Regensburg Univ. (Germany, F.R.). Naturwissens- 

chaftliche Fakultaet 4 - Chemie und Pharmazie. 

Bestimmung von Spurenmetalien in Proben aus 

der marinen Umgebung und der Antarktis als 

——— fuer das Verstaendnis des atmosphaer- 

ischen Transportes von Schwermetalien und Ana- 

von Metalispuren in Reinstkupfermatrices. 

termination of trace metals in sam from the 

marine environment and the Antarctic as a basis 

for understanding the atmospheric transport of 

heavy metals, and analysis of metal traces in ultra- 

= copper matrices). 

iss. (Dr.rer.nat). 
J. Voelkening. 1988, 212p 
In German. 


With the aid of reference materials (CRM 74 and CRM 
75) from the Bureau of Reference of the European 
Community in Brussels, a mass spectroscopic method 
with isotope dilution was developed for determining Cr, 
Ni, Zn, Cd, and Pb (partly to the mg/g-range). The aim 
was to establish a north-to-south concentration profile 
for these elements and in addition, Fe, Cu, and TI in 
aerosol over the Atlantic. Moreover, aerosol samples 
were collected in the Antarctic, Antarctic snow was ex- 
amined for its heavy metal content, and precipitation 
and seawater were analysed. As a supplementary 
method of analysis and comparison, differential in- 
versed-pulse voltammetry was employed. As regards 
extension, the result of this work represents the so far 
most comprehensive documention on heavy metals in 
the marine atmosphere. In the middle of the South At- 
lantic, extremely low contents are found for all ele- 
ments. These are comparable only with data from the 
South Pacific (Samoa) or the Antarctic. By calculating 
enrichment factors, inferences can be drawn for differ- 
ent areas to the sources of the individual elements. 
Thus, the element Cr stems almost exclusively from 
airborne mineral dust, while there is found to be a high 
anthropogenic proportion for instance for the elements 
Zn, Cd, and Pb, especially near the coasts. (orig./RB). 
(Copyright (c) 1990 by FIZ. Citation no. 90:081410.) 


060,662 

TIB/A90-81411/GAR PC E07 
Hamburg Univ. (Germany, F.R.). Fachbereich 13 - 
Chemie. 

Niedertemperatur-Aktivierung von CuPc zur kata- 
lytischen NO-Reduktion. (Low-temperature activa- 
tion of CuPc for catalytic NO reduction). 


Diss. 
D. Jesse. 1 Jun 88, 126p 
In German. 


This study was carried through in the framework of a 
programme for developing a catalyst on the basis of 
modified metal phthalocyanines for NO sub x reduc- 
tion in flue gases and gases from specific production 
processes. The investigations aim at a catalyst which 
will stand out by high activity in NO sub x reduction at 
low temperatures of between 150 and 200 deg C. Up 
to now, denitrification (short for NO sub x reduction) 
has been achieved —— catalysts on the basis of 
V sub 2 O sub 5 and TiO sub 2 . They are used pre- 
dominantly in the high-dust temperature range of 320 
to 400 deg C. But various plants release flue gases of 
distinctly lower temperatures so that either the flue gas 
must be heated, or a catalyst is required whose work- 
ing temperature (temperature window) corresponds to 
the flue gas temperature. (orig.). (Copyright (c) 1990 by 
FIZ. Citation no. 90:081411.) 


060,663 

TIB/A90-81415/GAR PC E07 
PA} (G.). G.m.b.H. und Co. K.G., Essen (Germany, 
Entwicklung eines energiesparenden neua 
Elektrow: : 


aschers zur Entstaubung von Industrie- 


gasen bei geringem Platzbedarf. Erfolgskontroll- 
bericht. (Development of a novel, compact, 
“saving electric scrubber for dedusting of 


energy: 
industrial gases. ere control —.. 
T. Niess, J. Bauer, K.S. Tjoa, and J. Cichos. 1989, 


38p 
Contract BMFT 03E-8544A-A 
In German. 


The novel gas purification system is compact, with low 


energy consumption, and combines the advantages of 
wet mechanical processes and electric filters. The gas 
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flows into the electric washer from above at a speed of 
5-12 m/s, through an ionisation zone with many spray 
electrodes in which the dust particles are charged with 
electricity, and is then sprayed with neutral water in a 
nozzle zone. The waste water is collected, separated, 
and the gas flow is freed of entrained water droplets 
and passes a blower, e.g. into a flame stack or a gas 
storage. The residual dust concentration in the purified 
gas is less than 100 mg/m (3) . After positive laborato- 
ry tests, a pilot plant was constructed downstream of a 
steel converter of Stahiwerke Hoesch, Dortmund- 
Hoerde, and trial operation was started. (RB). (Copy- 
right (c) 1990 by FIZ. Citation no. 90:081415.) 


060,664 

TIB/A90-81418/GAR PC E07 

Bundesforschungsanstalt fuer Forst- und Holzwirts- 

chaft, Grosshansdorf (Germany, F.R.). Inst. fuer Forst- 

Pana und Forstpflanzenzuechtung. 
intersuchungen ueber tisch-oekologische 

Auswirkungen simultaner Immissionsbelastungen 

des Spross- und Wurzelsystems der Baumart 

Fichte. Abschlussbericht. (Investigations on gene- 

ecological effects due to simultaneously applicat- 

ed environmental pollutants via shoot and root 

— in ~¥ forest tree species Norway spruce. 
inal 4" 

F. Scholz, and T. Geburek. Oct 88, 59p 

Contract UFOPLAN-Nr. 10607046/24 

In German. With 46 refs., 13 tabs., 19 figs. 


Under controlled conditions detrimental substances 
were applied via the shoots and roots to study the in- 
duced selective effects in the forest tree species Picea 
abies. Clones, single trees progenies, and proven- 
ances were employed. As toxic substances aluminium 
(Al) and sulphur dioxide (SO sub 2 ) were applied using 
hydroponics and fumigation chambers. Genetic varia- 
tion was remarkable. A combined application of the 
substances caused a higher > cag depression and in- 
duced a higher damage of the needles compared to 
the effects of the single stress factors. Sensitive sub- 
sets had lower genetic variation compared to the re- 
spective plants which were more tolerant. Already re- 
sults of field trials indicated that high genetic variation 
is useful for the stability of forest tree populations. The 
evidents of the present study confirm this hypothesis. 
(orig). (Copyright (c) 1990 by FIZ. Citation no. 
90:081418.) 
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060,665 
DES0012390/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Health risk assessment on environmental, occupa- 
tional, and life style hazards. Foreign trip report, 
December 12-30, 1988. 

P. Y. Lu. 10 Jan 89, 183p ORNL/FTR-3157 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


The traveler was invited to visit NIHS, Tokyo, Japan, to 
give a lecture to the NIHS staff; traveler then partici- 
pated in the Symposium on Health Risk Assessment 
on Environmental, Occupational, and Life Style Haz- 
ards, Taipei, Taiwan. Recommendations of the sympo- 
sium were summarized as: to establish a research in- 
Stitution for risk assessment on environmental, occu- 
pational, and life style hazards; to establish a compre- 
hensive data base for risk assessment associated with 
the above discipline for further information analysis; to 
establish public confidence through the risk assess- 
ment practice advisory committee to ensure scientific 
technical expertise; and to communicate the results of 
risk assessments through mass media and enhance 
public awareness of environmental contamination and 
associated social and economic impacts. 


060,666 
DE$0013248/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Sym lum on access and use of information re- 
sources in assessing health risks from chemical 
exposure. 

1990, 14p ORNL/M-1207, CONF-9006234-1 
Contract AC05-840R21400 

Symposium on access and use of information re- 
sources in porsange, ye risks from chemical expo- 
sure, Oak Ridge, TN (USA), 27-29 Jun 1990. Spon- 
sored by Department of Energy, Washington, DC. 


Portions of this document are illegible in microfiche 
products. 


This document contains information on health hazards 
from chemical exposure. Included is the agenda from 
the symposium held June 27--29, 1990 and a list of 
poster sessions and demonstrations. (KJD) 


060,667 
DE90014220/GAR PC A01/MF A01 
Oak Ridge National Lab., TN. 

Access and use of information resources in as- 
sessing health risks from chemical exposure. 

S. V. Kaye. 27 Jun 90, 2p CONF-9006234-2 

Contract AC05-840R21400 

Symposium on access and use of information re- 
sources in assessing health risks from chemical expo- 
sure, Oak Ridge, TN (USA), 27-29 Jun 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Short communication. 
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DE90014333/GAR PC A09/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Hanford whole body counting manual. Revision 1. 
H. E. Palmer, G. A. Rieksts, and T. P. Lynch. Jun 90, 
176p PNL-6198-Rev.1 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This document describes the Hanford Whole Body 
Counting Program as it is administered by Pacific 
Northwest Laboratory (PNL) in support of the US De- 
partment of Energy--Richland Operations Office (DOE- 
RL) and its Hanford contractors. Program services in- 
clude providing in vivo measurements of internally de- 
posited radioactivity in Hanford employees (or visitors). 
Specific chapters of this manual deal with the following 
subjects: program operational charter, authority, ad- 
ministration, and practices, including interpreting appli- 
cable DOE Orders, regulations, and guidance into cri- 
teria for in vivo measurement frequency, etc., for the 
plant-wide whole body counting services; state-of-the- 
art facilities and equipment used to provide the best in 
vivo measurement results possible for the approxi- 
mately 11,000 measurements made annually; proce- 
dures for performing the various in vivo measurements 
at the Whole Body Counter (WBC) and related facilities 
including whole body counts; operation and mainte- 
nance of counting equipment, quality assurance provi- 
sions of the program, WBC data processing functions, 
statistical aspects of in vivo measurements, and whole 
body counting records and associated guidance docu- 
ments. 16 refs., 48 figs., 22 tabs. 


060,669 
PB90-265927/GAR PC A09/MF A01 
California Univ., Davis. Dept. of Environmental Toxicol- 


Methods Development for Assessment of Vapor- 
Phase Mutagens and Carcinogens in Ambient Air. 
Final rept. 1987-90. 

D. P. H. Hsieh, N. Y. Kado, J. N. Seiber, T. 

po rma and P. Huzmicky. Jun 90, 178p ARB-R- 


444 
Contract ARB-A6-174-32 
Sponsored by California State Air Resources Board, 
Sacramento. 


The purpose of the project was to develop methods to 
identify potentially toxic and mutagenic vapor-phase 
compounds in ambient air. By combining a unique bio- 
assay with trapping and extraction, the researchers 
demonstrated the feasibility of a system to chemically 
characterize complex volatile mixtures. The method 
was developed using eight model vapor-phase muta- 
gens (with a range of mutagenicities and vapor pres- 
sures) selected from three chemical classes: haloge- 
nated hydrocarbons, aldehydes, and PAHs. These 
compounds were bioassayed singly and as simple mix- 
tures. Simulated airborne levels were generated; these 
were trapped, extracted, and tested by bioassay. The 
resulting extracts were fractionated into classes of 
compounds, which were analyzed chemically and by 
bioassay. Close agreement between these methods 
was obtained. Subsequently, diesel bus exhaust was 
sampled, extracted, and assayed. Results from this 
pilot study indicate that mutagenic activity in the vapor 
phase is higher than in the particulate phase. 
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AD-A225 138/7/GAR PC A19/MF A03 
Army Engineer District, New Orleans, LA. 

Clam Shell Dredging in Lakes Pontchartrain and 
Maurepas, Louisiana. Volume 1. Final Environmen- 
tal Impact Statement and Appendixes. 

Nov 87, 435p 

See also Volume 2, AD-A186 641. 


This final environmental impact statement assesses 
the impacts of clam shell dredging in Lakes Pontchar- 
train and Maurepas, Louisiana as permitted under 5- 
= permits issued in 1982 that will expire in Decem- 

r 1987. The document also assesses the impacts of 
proposed 10-year permit extensions that would allow 
shell = to continue under the same conditions. 
Clam shells fRangia) have been harvested from the 
lakes area since 1933 by means of hydraulic dredges. 
The shells are used primarily in construction activities, 
but have a variety of other uses as well. There has 
been considerable controversy over the environmental 
impacts of shell dredging. This FEIS assesses impacts 
to the lakes area with and without shell dredging under 
existing and future conditions. Numerous alternatives 
are discussed and evaluated in the FEIS and two have 
been discussed in detail. Keywords: Water quality; En- 
dangered species; Biological/cultural effects; Eco- 
fon (EDC = Ecology/recreation; Lake water pollu- 
tion. 
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DE90011312/GAR 

Oak Ridge National Lab., TN. 
Tutorial on some sampling techniques used for 
measuring radon levels. 

T. Wright. 1990, 3p CONF-90091 16-2 

Contract AC05-840R21400 

Spectrum ‘90: radioactive waste technologies, decon- 
tamination, decommissioning and hazardous wastes, 
Knoxville, TN (USA), 30 Sep - 4 Oct 1990. Sponsored 
by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


This paper supplements the paper by Bertini, Dudney, 
Wilson, and Wright (1990) which serves as a back- 
ground for the statistical methods discussed here. In 
this paper we assume a general setting because the 
issues discussed are very common, but the applica- 
tions are often misunderstood. At each facility the ob- 
jective is to identify all units that have radon levels 
above the US Environmental Protection Agency’s rec- 
ommended guideline level, and to perform remedial 
work in those units with high levels of radon. In the 
remainder of this paper we focus on three sampling 
related issues: determination of minimum sample size 
n, probability of picking up at least one hot unit in the 
sample, and determination of upper confidence 
bounds given no observed hot units. 4 refs., 3 tabs. 
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DE90012640/GAR PC A08/MF A01 
Westinghouse Hanford Co., Richland, WA. 
Westinghouse Hanford Company environmental 
surveillance annual report-200/600 Areas. Calen- 
dar year 1989. 

Progress rept. 

J. W. Schmidt, C. R. Huckfeldt, A. R. Johnson, and 
S. M. McKinney. Jun 90, 153p WHC-EP-0145-2 
Contract AC06-87RL10930 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This document presents the results of near-field envi- 
ronmental surveillance as performed by Westinghouse 
Hanford Company in 1989 for the Operations Area of 
the Hanford Site, Richland, Washington. These activi- 
ties were conducted in the 200 and 600 Areas to 
assess operational control on the work environment. 
Surveillance activities included external radiation 
measurements and radiological surveys of waste dis- 
posal sites, radiological control areas, and roads, as 
well as sampling and analysis of ambient air, surface 
water, groundwater, sediments, soil, and biota. 15 
refs., 3 figs., 1 tab. (ERA citation 15:037624) 
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The environmental fate of fragments of depleted urani- 
um (DU) penetrators in soils and waters at Aberdeen 
Proving Ground (APG) and Yuma Proving Ground 
(YPG) is a concern to the Testing and Evaluation Com- 
mand (TECOM) of the US Army. This report presents 
the information from preliminary soil and water sam- 
ples that were collected from the humid woodlands of 
APG and the arid Sonoran Desert of YPG. Soil sam- 
ples collected beneath a penetrator fragment of the 
firing range at APG showed approximately 12% DU by 
weight in the surface horizon and DU significantly 
above background to a depth of about 20 cm. Samples 
of surface water at APG showed U only at background 
levels, and bottom sediments showed background U 
levels but with isotopic ratios of DU instead of natural 
U. Soil samples beneath a penetrator fragment at YPG 
showed about 0.5% by weight U in the surface hori- 
zon, but only background concentrations and isotopic 
ratios of U between 8 and 20 cm depth. Results from 
this preliminary study indicate that DU at APG was re- 
distributed primarily be dissolution and transport with 
water and possibly by migration of DU colloids or DU 
attached to small particles. Redistribution at YPG, 
however, was mainly due to erosion of DU fragments 
from the impact area and redeposition in washes that 
drain the area. Proposed work for FY90-FY92 includes 
additional field sampling, laboratory column studies, 
and the development of a computer model of DU re- 
distribution at both sites. 39 refs., 11 figs., 5 tabs. 
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Pahute Mesa is a large geomorphic feature that is lo- 
cated in Areas 19 and 20 of the Nevada Test Site 
(NTS) and a portion of the Nellis Air Force Range. The 
identification of radionuclide migration at the U20n site 
has resulted in an increased interest in the hydrology 
of Pahute Mesa. An important aspect of groundwater 
Studies is to estimate groundwater recharge from pre- 
cipitation. Although some meteorological data have 
been collected on Pahute Mesa, they are not sufficient 
for making these recharge estimates. The elevation of 
Pahute Mesa that lies within the boundaries of the NTS 
ranges from under 6000 ft to over 7000 ft. Accompany- 
ing these elevation changes is a variety of plant com- 
munities. Vegetation in areas of low elevation is domi- 
nated by sa: ish and by pinyon/juniper at the 
higher elevations. Communities of Gambel oak are 
interspersed with pinyon/juniper. Varying plant com- 
munities on Pahute Mesa are indicative of the nonuni- 
formity of precipitation and soil types. To understand 
the mechanisms that lead to recharge, it is necessary 
to know the spatial as well as temporal variation in pre- 
cipitation. At the same time, the conditions in the soil 
need to be monitored to determine if the precipitation 
is, in fact, infiltrating to the critical depth needed to 
attain groundwater recharge. 
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Pahute Mesa is a large geomorphic feature that is lo- 
cated in Areas 19 and 20 of the Nevada Test Site 
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(NTS) and a portion of the Nellis Air Force Range. The 
identification of radionuclide migration at the U20n site 
has resulted in an increased interest in the hydrology 
of Pahute Mesa. An important aspect of groundwater 
Studies is to estimate groundwater recharge from pre- 
cipitation. Although some meteorological data have 
been collected on Pahute Mesa, they are not sufficient 
for making these recharge estimates. The elevation of 
Pahute Mesa that lies within the boundaries of the NTS 
ranges from under 6,000 feet to over 7,000 feet. Ac- 
companying these elevation changes is a variety of 
plant communities. Vegetation in areas of low eleva- 
tion is dominated by sagebrush and pinyon/juniper at 
the higher elevation. Communities of Gambel oak are 
interspersed with pinyon/juniper. Varying plant com- 
munities on Pahute Mesa are indicative of the nonuni- 
formity of precipitation and soil types. To understand 
the mechanisms that lead to recharge, it is necessary 
to know the spatial as well as temporal variation in pre- 
cipitation. At the same time, the conditions in the soil 
need to be monitored to determine if the precipitation 
is, in fact, infiltrating to the critical depth needed to 
attain groundwater recharge. These areas of study are 
covered in this report. 8 figs., 4 tabs. 
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The proposed Department of Energy (DOE) action is 
financial and technical support of construction and ini- 
tial operation of an agricultural commodity irradiator 
(principally for meat), employing a dual mode electron 
beam ——- capable of producing x-rays, at the 
lowa State University Linear Accelerator located at 
Ames, lowa. The planned pilot commercial-scale facili- 
ty would be used for the following activities: conduct- 
ing irradiation research on agricultural commodities, 
principally meats; in the future, after the pilot phase, as 
schedules permit, possibly conducting research on 
other, non-edible materials; evaluating effects of irra- 
diation on nutritional and sensory quality of agricultural 
products; demonstrating the efficiency of the process 
to control or eliminate pathogens, and/or to prolong 
the commodities’ post-harvest shelf-life via control or 
elimination of bacteria, fungi, and/or insects; providing 
information to the public on the benefits, safety and 
risks of irradiated agricultural commodities; determin- 
ing consumer acceptability of the irradiated products; 
providing data for use by regulatory agencies in devel- 
oping protocols for various treatments of lowa agricul- 
tural commodities; and training operators, mainte- 
nance and quality control technicians, scientists, engi- 
neers, and staff of regulatory agencies in agricultural 
commodity irradiation technology. 14 refs., 5 figs. 
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The US Department of Energy’s (DOE) Waste Isola- 
tion Pilot Plant (WIPP) must comply with EPA regula- 
tion 40 CFR Part 191, Subpart B, which sets environ- 
mental standards for radioactive waste disposal. The 
regulation, Environmental Radiation Protection Stand- 
ards for Management and Disposal of Spent Nuclear 
Fuel, High-Level and Transuranic Radioactive Wastes 
(hereafter referred to as the Standard), was vacated in 
1987 by a Federal Court of Appeals and is under- 
— revision. By agreement with the Sate of New 

lexico, the WIPP project is evaluating compliance 
with the Standard as promulgated, in 1985 until a new 
regulation is available. This report summarizes the 
early-1990 status of Sandia National Laboratories’ 
(SNL) understanding of the Project’s ability to achieve 
compliance. The report reviews the qualitative and 
quantitative requirements for compliance, and identi- 
fies unknowns complicating performance assessment. 
It discusses in relatively nontechnical terms the ap- 
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proaches to resolving those unknowns, and concludes 
that SNL has reasonable confidence that compliance 
is achievable with the Standard as first promulgated. 
46 refs., 7 figs. 
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This work plan has been prepared to document the 
scoping and planning process performed by the US 
Department of Energy (DOE) to support remedial 
action activities at the Colonie site. The site is located 
in eastern New York State in the town of Colonie near 
the city of Albany. Remedial action of the Colonie site 
is being planned as part of DOE’s Formeriy Utilized 
Sites Remedial Action Program. The DOE is responsi- 
ble for controlling the release of all radioactive and 
chemical contaminants from the site. Under the Com- 
prehensive Environmental Response, Compensation, 
and Liability Act (CERCLA), a remedial investigation/ 
feasibility study (RI/FS) must be prepared to support 
the decision-making process for evaluating remedial 
action alternatives. This work plan contains a summary 
of information known about the site as of January 
1988, presents a conceptual site model that identifies 
potential routes of human exposure to site contain- 
ments, identifies data gaps, and summarizes the proc- 
ess and proposed studies that will be used to fill the 
data gaps. In addition, DOE activities must be conduct- 
ed in compliance with the National Environmental 
Policy Act (NEPA), which requires consideration of the 
environmental consequences of a proposed action as 
part of its decision-making process. This work also de- 
scribes the approach that will be used to evaluate po- 
tential remedial action alternatives and includes a de- 
scription of the organization, project controls, and task 
schedules that will be employed to fulfill the require- 
= of both CERCLA and NEPA. 48 refs., 18 figs., 
25 tabs. 
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This paper presents the results of a joint Westing- 
house Hanford Company (Westinghouse Hanford)-Pa- 
cific Northwest Laboratory (PNL) study that consid- 
ered the feasibility of treating radioactive waste before 
disposal to reduce the inventory of long-lived radionu- 
clides, making the waste more suitable for geologic 
disposal. The treatment considered here is one in 
which waste would be chemically separated so that 
long-lived radionuclides can be treated using specific 
processes appropriate for the nuclide. The technical 
feasibility of enhancing repository performance by this 
type of treatment is considered in this report. A joint 
Westinghouse Hanford-PNL study group developed a 
concept called the Clean Use of Reactor Energy 
(CURE), and evaluated the potential of current tech- 
nology to reduce the long-lived radionuclide content in 
waste from the nuclear power industry. The CURE 
process consists of three components: chemical sepa- 
ration of elements that have significant quantities of 
long-lived radioisotopes in the waste, exposure in a 
neutron flux to transmute the radioisotopes to stable 
nuclides, and packaging of radionuclides that cannot 
be transmuted easily for storage or geologic disposal. 
76 refs., 32 figs., 24 tabs. 
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This document reflects DOE’s fulfillment of a major 
commitment of the Environmental Restoration and 
Waste Management Five-Year Plan: reorganization to 
create an Office of Environmental Restoration and 
Waste Management (EM) responsible for the consoli- 
dated environmental management of nuclear-related 
facilities and sites formerly under the Assistant Secre- 
taries for Defense Programs and Nuclear Energy and 
the Director of the Office of Energy Research. The pur- 
poses of this Plan for FY 1992--1996 are to measure 
progress in meeting DOE’s compliance, cleanup, and 
waste management agenda; to incorporate a revised 
and condensed version of the Draft Research Devel- 
opment, Demonstration, Testing, and Evaluation 
(RDDT&E) Plan (November 1989) to describe DOE’s 
process for developing the new technologies critically 
needed to solve its environmental problems; to show 
DOE’s current strategy and planned activities through 
FY 1996, including reasons for changes required to 
meet compliance and cleanup commitments; and to in- 
crease the involvement of other agencies and the 
public in DOE’s planning. 
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Plutonium in treated low-level radioactive effluents re- 
leased into intermittent streams is bound by ion ex- 
change or adsorption to bed sediments in the stream 
channei. These sediments are subject to transport 
with summer and spring snowmelt run-off. A study was 
made of the transport of plutonium during seven spring 
run-off events in Los Alamos and Pueblo canyons from 
the Laboratory boundary to Otowi on the Rio Grande. 
The melting of the snowpack during these years result- 
ed in run-off that was large enough to reach the east- 
ern edge of the Laboratory. Of these seven run-off 
events recorded at the Laboratory boundary, only five 
had sufficient flow to reach the Rio Grande. The 
volume of the five events that reached the river ranged 
from 5 (times) 10(sup 3) m(sup 3) to 104 (times) 
10(sup 3) m(sup 3). The five run-off events carried 119 
(times) 10(sup 3) kg of suspended sediments and 
1073 (times) 10(sup 3) kg of bed sediments, and trans- 
ported 598 (mu)Ci of plutonium to the river. Of the 598 
(mu)Ci of plutonium, 3% was transported in solution, 
57% with suspended sediments, and 40% with bed 
sediments. 13 refs., 3 figs., 6 tabs. 
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This baseline study evaluates radioactivity in the envi- 
ronment near Plant Vogtle before initial reactor startup 
in 1987. These data will distinguish between any future 
radio-environmental effects from SRS and Plant 
Vogtle. Alpha, beta, and gamma-spectrometric meth- 
ods analyzed river, stream, sediment, and soil sam- 
ples. The study detected manmade radionuclides (sup 
3)H, (sup 60)Co, (sup 134)Cs, (sup 137)Cs, (sup 
239)Pu, (Sup 240)Pu, and (sup 241)Pu. However, all 
concentration levels are extremely low and are con- 
sistent with levels expected from fallout and from SRS 
operations in its early years. The measurements begun 
in this study continue to be used to monitor Vogtle 
post-startup effluents. 12 refs., 6 figs., 7 tabs. 
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The formation constants for the reactions PuO(sub 
2)(sup +) + H(sub 2)O = PuO(sub 2)(OH) + H(sup 
+) and PuO(sub 2)(sup +) + CO(sub 3)(sup 2) = 
PuO(sub 2)(CO(sub 3))(sup (minus)) were determined 
in aqueous sodium perchlorate solutions by laser-in- 
duced photoacoustic spectroscopy. The molar absorp- 
tivity of the PuO(sub 2)(sup +) band at 569 nm de- 
creased with increasing hydroxide concentration. Simi- 
larly, spectral changes occurred between 540 and 580 
nm as the carbonate concentration was increased. 
The absorption data were analyzed by the non-linear 
least-squares program SQUAD to yield complexation 
constants. Using the specific ion interaction theory, 
both complexation constants were extrapolated to 
zero ionic strength. These thermodynamic complexa- 
tion constants were combined with the oxidation-re- 
duction potentials of Pu to obtain Eh versus pH dia- 
grams. 120 refs., 35 figs., 12 tabs. 
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On March 28, 1979 an accident at the Three Mile 
Island Unit 2 (TMI-2) nuclear power plant led to melting 
of approximately 50% of the reactor’s core. Since the 
TMI-2 accident has not been duplicated in an experi- 
mental facility, TMI-2 provides a unique opportunity to 
assess the capability of our severe accident analysis 
methods to simulate an accident in a full scale nuclear 
power plant. In this regard the OECD Nuclear Energy 
Agency (NEA) in collaboration with the US Department 
of Energy (DOE), has established a Joint Task Group 
to analyze various periods of the accident in an effort 
to benchmark severe accident computer codes. Par- 
ticipants in the analysis exercise and contributors to 
this report are provided and the results and conclu- 
sions that may be drawn from these results of the 
benchmark analyses are documented in this report. 12 
refs., 10 figs., 5 tabs. 
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Each waste package in the proposed Yucca Mountain 
repository is to be separated from surrounded unsatu- 
rated rock by a 2-cm air gap annulus. However, if the 
annulus becomes filled with rock and rubble, there can 
exist pathways for diffusive release of radionuclides 
through pore liquid, even if the repository remains un- 
saturated. The effective diffusion coefficient for radio- 
nuclide release through pore liquid in a rubble bed de- 
pends on the porosity and moisture content of rubble 
material and on the geometry and contact area of indi- 
vidual pieces of rubble. Here we present a theoretical 
analysis of the effective diffusion coefficient for a bed 
of rubble spheres. The results give a rough indication 
of the magnitude of the effective diffusion coefficient, 
and the analysis identifies the parameters that will 
affect experimental measurements of mass transfer 
through unsaturated rubble. 3 refs., 1 fig. 
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An aerial gamma survey of the entire Los Alamos Na- 
tional Laboratory and the adjacent area was flown in 
September 1982. The data from a part of the survey, 
Technical Area 15, are presented here. Other parts of 
the survey data that will complete the presentation will 
be published in a separate report. The gamma survey 
data show significant Pa-234m activity which implies 
U-238 activity above background levels. Concentration 
isopleths overlaid on aerial photographs of this area 
indicate the position and extent of this isotope. The 
inventory of Pa-234m (above background) is probably 
between 4 and 23 curies, depending on the actual ver- 
tical distribution of the Pa-234m in the soil. Isopleth 
maps of the natural background gamma exposure 
rates and the total exposure rates (natural plus expo- 
sure due to Pa-234m) are included. Implied exposure 
rates at 1 meter above the ground range from a mini- 
mum terrestrial component of 6(mu)R/h to 22(mu)R/h 
over areas where Pa-234m and the parent, U-238, 
exist. 1 ref., 5 figs., 3 tabs. 
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Nuclear weapons trials conducted at Maralinga from 
1960 to 1963 resulted in contamination of large areas 
of land with low levels of plutonium. Ground and aerial 
surveys and soil sampling conducted between 1984 
and 1987 showed that this contamination extended 
beyond the boundaries of the area still controlled by 
the Commonwealth Government into the Maralinga 
Tjarutja lands. Levels of contamination beyond the 
boundaries of the former test range were found to be 
low, and were generally undetectable for all but the 
most sensitive measurement techniques. Soil sam- 
pling combined with long laboratory counting was ini- 
tially used to define the trace levels but the contamina- 
tion was found to be particulate with a surface density 
of particles too low for this to be a generally useful 
technique. The results are presented of in-situ gamma- 
ray spectrometry using a portable germanium (Ge) de- 
tector to measure contamination levels of plutonium to 
well below 1 kBq m(sup -2) in the Maralinga Tjarutja 
lands to the north and north-west of the Maralinga test 
site. 8 refs., 10 figs., 10 tabs. (Atomindex citation 
21:035378) 
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The occupational radiation exposure is analysed by 
different characteristic quantities and their main influ- 
encing factors are described. As characteristic quanti- 
ties the annual collective dose, the mean individual 
dose, the number and values of contaminations and 
incorporations are used. The elements (burnup, cool- 
ing time) as well as a feedback of experience come out 
as main influencing parameters. The character of an 
experimental facility with the resulting modifications is 
of importance. The reported individual doses stay 
markedly below the applicable limits. The evaluation of 
the gaseous radioactive releases shows, that for most 
of the nuclides and groups of nuclides the release is 
determined by the duration of the reprocessing cam- 
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poss and the burnup. Besides that the cooling time 
and for all nuclides except C-14 and Kr-85 the emis- 
sions from the high active liquid waste tanks are of in- 
fluence. A remarkable reduction of the release is 
achieved by the installation of an iodine filter in the 
offgas system. The release values lie up to two orders 
of magnitude below the authorized release limits. In 
three cases release limits were exceeded. For two of 
these events the exceeding was minor. In the third 
case the release limit per day for beta -aerosols was 
exceeded by a factor of 6 because of the burn out of a 
drum. The release limits per month and per year were 
met, however. (orig./HP). (Copyright (c) 1990 by FIZ. 
Citation no. 90:081391.) 
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The aim of this work is to investigate whether it is pos- 
sible to reduce the radiation exposure in the vicinity of 
a reprocessing plant according to the minimum princi- 
ple of the radiation protection law by recycling decon- 
taminated off-gas. In the first of two recycling concepts 
mentioned here, a part of the decontaminated off-gas 
is recycled as controlling air for the off-gas cleaning 
unit, in the second one an additional part of air is used 
as pressurised air for the PUREX-process. In the first 
concept the emissions are reduced by up to 58% in 
aerosols, by 25% for iodine, in the second one by up to 
83% in aerosols and by 34% for iodine. The organ 
dose value decreases, depending on organ and as- 
sessment method, by about 20% in the former and up 
to 39% in the latter concept. Assuming smaller decon- 
tamination factors than 10 (5) as used here, will en- 
hance the reduction of the dose value. An additional 
technical safety assessment shows that the first con- 
cept is to be favoured. (orig.). (Copyright (c) 1990 by 
FIZ. Citation no. 90:081396.) 
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This report details efforts to advance the state of the 
art of quality assurance/quality control in waste site 
characterization and remedial action. The two most 
widely used and accepted QA/QC programs, the 
USEPA CLP and the USATHAMA IR QA pian, are 
compared and recommendations are provided for uni- 
fication. The findings of a Working Group convened to 
discuss these issues are reported and the formation of 
a Task Force on Quality Assurance/Quality Control is 
announced. Keywords: CLP(Contract Laboratory Pro- 
gram); IR(installation Restoration); Military facilities; 
Interagency task forces. (edc) 
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The Phoenix-Goodyear Airport (PGA) Superfund site is 
located approximately 17 miles west of Phoenix, Arizo- 
na. The southern half of the site consists of adjoining 
properties: the Phoenix-G ear Airport, formerly the 
Litchfield Park Naval Air Facility, now owned and oper- 
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ated by the City of Phoenix; and the Loral Corporation 
plant on land owned until 1986 by Goodyear Tire and 
Rubber Company through a then subsidiary, Goodyear 
Aerospace Corporation. The adjoining Navy and 
Goodyear facilities had been established during World 
War Il to modify, repair and service Navy aircraft. After 
the War, Goodyear left the site and the Navy stayed on 
to preserve decommissioned military aircraft. When 
the Korean War broke out, Goodyear returned to its 
former site and manufactured airplane parts, largely 
under government contract, until the facility was sold in 
1986. The Navy operated its facility until 1968, when it 
was transferred to the City of Phoenix. In 1981, Good- 
year and the Arizona Department of Health Services 
discovered volatile organic compounds (VOC), princi- 
pally trichloroethylene (TCE), in the groundwater and 
soils at the PGA/Litchfield site. (TCE is a human car- 
cinogen.) EPA added the site to the Superfund Nation- 
al Priorities List in 1983. From 1983-1987, EPA con- 
ducted a Remedial Investigation and Feasibility Study 
(RI/FS) at the site. Following the Study, Special Notice 
Letters were delivered to the Department of Defense 
and the Goodyear Corporation identifying them as Po- 
tentially Responsible Parties (PRPs) in the cleanup of 
the site. (sdw) 
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An RFI Phase | Summary Report was prepared to sum- 
marize information regarding solid waste management 
units (SWMU)s with known releases at the Tooele 
Army Depot-South Area in Utah. These SWMUs are 
the Chemical Agent Munitions Disposal System 
(CAMDS), and the area in the vicinity of the inactive 
Deactivation Furnace. CAMDS is designed to treat 
new equipment for demilitarizing many different types 
of chemical munitions. Waste and product spills have 
been noted at CAMDS; these include releases at the 
boiler blowdown ditch and ponding area, the three 
diesel oil above-ground tanks, and the underground 
fuel oil product lines. The inactive deactivation furnace 
served as a prototype of the CAMDS facility by dispos- 
ing of fuses, first-fire mixes, primers, and small arms. A 
mercury spill and fuel oil spill were reported to have 
occurred in this area. Environmental Impacts due to 
the reported spills are summarized in the report. Key- 
words: Solid Waste Management Unit; Deactivation 
furnace. (jes) 
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The purpose of this report is to present the results of a 
field study on the environmental and reclamation char- 
acteristics of retorted eastern oil shale and associated 
materials. Retorted, raw and raw and retorted mixtures 
of eastern oil shale from a pilot test using the Dravo 
Traveling Grate Retort were placed in field lysimeters 
and sampled weekly or biweekly over a period of 1300 
days. Retorting the oil shale induced significant 
changes in the clay minerals, with the decrystallization 
of kaolinite and illite being the major effects. The lea- 
chates generated in the field lysimeters were highly 
acidic, with pH’s varying from approximately 2.5 to 3.5. 
The leachates had high concentrations of dissolved 
elements with sulfate, Mg and Fe present at tens of 
thousands or thousands of ppM. Acid generation and 
elemental concentrations in the leachates were high- 
est in the first year. Even after 1300 days, the lea- 
chates remained very acidic with pH’s in the 2.9 to 3.4 
range and sulfate concentrations of 3,000 to 5,000 
ppM. Iron, Mg and sulfate were present in the highest 
concentrations in the leachates from the unretorted oil 
shale. The clay minerals of the retorted shale were 
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found relatively reactive in comparison to the raw 
shale as indicated by much higher Al and K concentra- 
tions in their leachates compared to that of the raw 
shale. In general, the chemistry of the leachates was 
determined by the kinetics of solution reactions and 
materials transport. Calcium concentration however 
appeared to be controlled by mineral equilibria with re- 
spect to gypsum. Laboratory-based leaching experi- 
ments produced leachates with elemental concentra- 
tions much lower than the field study. Leachates from 
column experiments, that closely simulated field condi- 
tions, were found to have chemical compositions com- 
parable to that from the field and also produced similar 
elemental release patterns. 38 refs., 22 figs., 12 tabs. 
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Dewatering of toxic wastes comprised of industrial, 
municipal sanitation treatment sludges, food, pulp and 
paper, industrial wastes, processed material, and efflu- 
ent waste discharges, at the present time, is known to 
be a very expensive operation and is achieved by com- 
mercially available equipment such as, for example, ro- 
tating vacuum drum filters, centrifuges, pressurized 
belt filters, and vacuumed moving screens. The US 
Department of Energy funded a feasibility study, based 
on the subject new technology, to determine if it may 
be possible to apply the necessary amount of energy 
in the form of cavitation to the liquid-mass on a screen 
for purpose of disengagement of the liquid from the 
material and to release and recover the liquid that has 
passed through a screen. A subcontract purchase 
order was delivered to the Loyola Marymount Universi- 
ty of Los Angeles to test the prototype dewatering ap- 
paratus and to determine the extraction characteristics 
of the apparatus when used with a variety of industrial 
test samples and screen mesh sizes. Various test 
samples were scheduled and delivered to the universi- 
ty from the pulp and paper, food municipal and sanita- 
tion industries etc. for the test program. This document 
describes the test program and results. 4 figs. 
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Preliminary tests were conducted at Loyola Mary- 
mount University to evaluate the effectiveness of a 
new technique in dewatering synthetic cellulose sus- 
pension, food waste products and municipal and in- 
dustrial sludges. The technique utilizes sonically in- 
duced cavitation to enhance the dewatering process. 
Results show potential for extraction of liquid from 
waste products containing 0.5%--2% (5000 mg/I-- 
20,000 mg/l) suspended solids. Further studies to de- 
termine power requirements, the occurrence and 
exact effects of cavitation and exact capacity curves 
are recommended. 25 refs., 32 figs., 3 tabs. 
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Objectives of this research were to find optimum mix- 
tures of flyash, bottom ash, and flue gas desulfuriza- 
tion sludge (DSG) that can be hardened through a poz- 
zolanic reaction into a flyash or ettringite cement that 
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will have high strength and low leachability of heavy 
metals. Specific goals are: to study the hardness of 
mixtures of flyash, bottom ash, and DSG treated with 
lime and other hardening agents; to determine the op- 
timum solids content, setting time, moisture content, 
and post setting treatments that will yield the greatest 
strength and hardness out of these mixtures; and to 
determine the leachability of the synthetic material as 
a measure of its ability to retain absorbed and/or en- 
trained toxic metals. Flyash, bottom ash, and DSG 
from Ohio Edison, flyash and bottom ash from the 
White Bluff Power Plant of Arkansas Power and Light, 
and flyash obtained from a Tennessee Valley Authority 
power plant were obtained. The DSG slurry was de- 
canted and the settled solids scooped out of the 
bucket and placed in an oven where they were dried at 
approximately 60(degree)C for 48 hours. This resulted 
in a porous, blocky material which could be ground 
very rapidly in a pulverizer. After drying and pulverizing, 
the samples were stored in buckets. An initial set of 
120 tests of hardening agents using mixtures of lime, 
lime plus calcium chioride, lime plus aluminium sulfate, 
lime plus aluminum sulfate plus sodium silicate in com- 
bination with flyash, bottom ash, and DSG and mix- 
tures of flyash, bottom ash and DSG were carried out. 
Results are described. 
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The Resource Conservation and Recovery Act 
(RCRA) gives the US Environmental Protection 
Agency (EPA) the authority to regulate the generation, 
transportation, storage, treatment and disposal of haz- 
ardous wastes. Under a US Department of Energy/ 
EPA interagency agreement, the Oak Ridge National 
Laboratory was assigned the responsibility of design- 
ing a distributed information system for EPA to facili- 
tate the reporting of RCRA data from implementers to 
program management. One of the core automation 
needs was to develop an automated event tracking 
system for the RCRA compliance monitoring and en- 
forcement (CM&E) program. The CM&E functions re- 
quire data with complex many-to-many (N:M) relation- 
ships. Due to EPA policy, FOCUS was chosen to be 
the prototype development tool. This report describes 
the approach and the difficulties encountered in using 
FOCUS to implement an N:M relation. 8 refs., 22 figs. 
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The results of the radiological and non-radiological en- 
vironmental monitoring programs for 1989 at the Bettis 
Laboratory are presented. The results obtained from 
the monitoring programs demonstrate that the existing 
procedures ensured that all environmental releases 
during the 1989 were in accordance with applicable 
Federal and State regulations except the three minor 
instances where the site’s National Pollutant Dis- 
charge Elimination System (NPDES) water discharge 
permit limits for suspended solids were exceeded for 
short periods of time. These instances are more fully 
discussed in the report. Evaluation of the environmen- 
tal data indicates that operation of the Laboratory con- 
tinued to have no adverse effect on the quality of the 
environment. A conservative assessment of radiation 
exposure to the general public as a result of Laborato- 
ry operations demonstrated that the dose received by 

member of the public was well below the most re- 
strictive dose limits prescribed by the Environmental 
Protection Agency and the Department of Energy. 25 
refs., 5 figs., 14 tabs. 
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A range of chemicals can be made from fermentation 
processes, and most fermentations are characterized 
by product inhibition. As product concentration in- 
creases, inhibitory products can substantially limit the 
rate of fermentation processes. Product recovery 
costs are a strong function of concentration. It is ex- 
pensive to recover low levels of product from a fer- 
mentation broth. Thus, fermentation costs (which in- 
crease with higher product concentration) traditionally 
must be balanced against product recovery costs 
(which decrease with product concentration). A novel 
reactor-separator process has been developed at 
Purdue University to minimize product inhibition of fer- 
mentation rates. This reactor has been shown to ex- 
hibit very high productivities --- simultaneously produc- 
ing and removing a inhibitory product while maintaining 
a high viable cell concentration in the reactor. The 
basic objective of this study is to develop an energy 
efficient and economical process to convert food 
wastes to usable fuels and chemicals. The work is di- 
vided into two major efforts: an applied phase which 
involves design and building of a whey to ethanol proc- 
ess as well as process design and optimization; and a 
basic phase which involves investigating alternative 
fermentation systems and fundamental research on 
immobilized cell reactor systems. This document dis- 
cusses the study and its results. 
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One of the most common statements posed by public 
and government officials during the course of investi- 
gations at hazardous waste sites is, “Why does it take 
so long.” or “When are they going to clean up the 
site.” These are fair questions, particularly in light of 
the extended Remedial Investigation/Feasibility Study 
(RI/FS) and cleanup programs ongoing at Superfund 
sites across the country. Obviously there are many 
reasons why the investigations take so long. Regula- 
tory requirements, public involvement, contracting re- 
quirements, and project scoping all play a major role in 
project longevity. This paper addressed two key areas 
that can accelerate field investigations: improved 
scoping techniques and a flexible field program that 
relies on real-time data acquisition and interpretation 
of on-site by a comprehensive team of project person- 
nel. This paper is based on an approach that has been 
implemented as part of the remedial process at a fed- 
eral facility National Priorities List site with 73 study 
areas and extensive soil and groundwater contamina- 
tion. 
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The magnitude and impact of the US Department of 
Energy’s (DOE) waste management and environmen- 
tal restoration program requires a drastic change in 





DOE’s culture to include the participation of all levels 
of government, public forum representatives, and the 
public. Early in the process of developing a new, com- 
prehensive five-year plan for environmental restora- 
tion and waste management, Secretary Watkins invit- 
ed affected States, Indian Nations, and organizations 
of elected officials to form the State and Tribal Govern- 
ment Working Group to comment on two formulative 
drafts of the plan. Management Systems Laboratories 
of Virginia Tech was asked to help plan and facilitate 
two review sessions in the spring and summer of 1989, 
based on perception of impartiality, experience with 
similar groups, and active affiliations with State gov- 
ernments. A third session in the fall was devoted to 
reviewing the draft applied R&D plan and guiding insti- 
tutional factors affecting DOE’s future: the need for on- 
going, pervasive culture change; the need to display 
this change through truly cooperative planning; and 
the need to involve the regulatory community in the 
process of technology development so innovative so- 
lutions can be applied with the least possible delay. 
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In this paper, | identify programmatic challenges the 
US Department of pom be Office of Environmental 
Restoration and Waste Management (EM) faces in the 
implementation of its five-year plan. I’ve characterized 
these challenges in the form of propositions, written 
specific challenges for these propositions, and sum- 
marized EM’s situation in dealing with the propositions 
and related challenges, and | conclude with what | be- 
— are the make-or-break situations for EM. 10 refs., 
igs. 
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In this paper, we describe a new research effort on 
consensus tied to the Environmental Restoration Pro- 
= (ERP) within the US Department of Energy’s 

ice of Defense Waste and Transportation Manage- 
ment (DWTM). We define consensus and explain why 
consensus decisions are not merely desirable but nec- 
essary in furthering ERP activities. As examples of our 
planned applied research, we first discuss Nominal 
Group Technique as a representative consensus-gen- 
erating tool, and we conclude by describing the con- 
sensus-related mission of the Waste Management 
Review Group, established at Virginia Tech to conduct 
independent, third-party review of DWTM/ERP plans 
and activities. 10 refs. 
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Contamination associated with underground tanks at 
US Department of Energy sites and other sites may be 
effectively remediated by application of in situ vitritca ifica- 
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tion (ISV) technology. In situ vitrification converts con- 
taminated soil and buried wastes such as underground 
tanks into a glass and crystalline block, similar to ob- 
sidian with crystalline phases. A radioactive engineer- 
ing-scale test performed at Pacific Northwest Labora- 
tory in September 1989 demonstrated the feasibility of 
using ISV for this application. A 30-cm-diameter (12- 
in.-diameter) buried steel and concrete tank containing 
simulated tank si was vitrified, producing a solid 
block. The tank si used in the test simulated ma- 
terials in tanks at Oak Ridge National Laboratory. Haz- 
ardous components of the tank sludge were immobi- 
lized or removed and captured in the off-gas treatment 
system. The steel tank was converted to ingots near 
the bottom of the block and the concrete walls were 
dissolved into the resulting glass and crystalline block. 
Although one of the four moving electrodes “froze” in 
place about halfway into the test, operations were able 
to continue. The test was successfully completed and 
all the tank sludge was vitrified. 7 refs., 12 figs., 5 tabs. 
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The Vertical Integration of Science, Technology, and 
Applications (VISTA) is an initiative developed by the 
Pacific Northwest Laboratory (PNL) to employ modern 
information and communications technology for rapid 
and effective dissemination and use of research re- 
sults, with emphasis on applying these results to envi- 
ronmental problems. VISTA is being supported at PNL 
by DOE. The goal of VISTA is to make research results 
(data, models, and advanced concepts) usable and 
available to users in the areas of hazardous waste 
management and global climate change to speed re- 
search and development applications and reduce the 
costs of solving the complex environmental problems 
facing DOE and the nation. 6 refs., 2 figs. 
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This Test Plan describes laboratory and modeling 
studies of: the chemistry of brines that could enter 
Waste Isolation Pilot Plant (WIPP) disposal rooms; the 
effects of anoxic corrosion of metals in steel contain- 
ers and the waste on the gas and H(sub 2)O budgets 
of the repository; the effects of microbial activity, espe- 
cially microbial degradation of cellulosics in the waste, 
on the gas and H(sub 2)O budgets of the repository, 
the Eh and pH of any brine present, and the chemical 
behavior of radionuclides; the effects of radiolysis on 
the gas and H(sub 2)O budgets of the repository; the 
efficacy of backfill additives proposed to remove mi- 
crobially produced CO(sub 2) or prevent the formation 
of H(sub 2) from anoxic corrosion, and their effects on 
repository chemistry; the chemical behavior of Pu, Am, 
Th, and U in WIPP brines; additional development of 
the EQ3/6 geochemical software package for use in 
predicting the behavior of silicates and radionuclides in 
brines. This Test Plan describes studies of the chemi- 
cal behavior of the repository as currently designed, 
and the chemical behavior of radionuclides under 
these conditions. Addenda will discuss additional stud- 
ies relevant to design modifications, especially reproc- 
essed waste, and chemically hazardous waste con- 
stituents. 165 refs., 7 tabs. 
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We are entering a decade of enhanced environmental 
awareness. While considerable agreement exists that 
accounting for environmental externalities in least-cost 
utility planning is important, in actual practice environ- 
mental considerations are often given qualitative at- 
tention, at best. Given the political difficulty in deriving 
financial tests of demand-side projects, this is not sur- 
prising. Each step --- from energy extraction, through 
one or more conversions, transport and transmission, 
and to use --- could impact the environment consider- 
ably. So might the extraction of materials for the pro- 
duction the disposal of related hardware. To miti- 
gate these effects state and federal legislation re- 
quires such actions as land reclamation, emission con- 
trols, and improved energy conversion efficiency. For 
example, think about the above title. The replaced re- 
frigerator’s foam insulation and freon contain CFCs. Its 
metal has value. But the evaluation of the utility’s high- 
efficiency refrigerator rebate program did not account 
for the cost of disposing of the refrigerator in an envi- 
ronmentally sound manner, i.e., it missed some costs. 
Understanding environmental aspects of demand-side 
programs and the methods to include them in planning 
puts most practitioners of utility planning in an unfamil- 
lar arena. This paper describes a process of including 
environmental planning and environmental costs and 
benefits in utility planning. It is based on the classical 
planning process and a method for making the trade- 
offs among environmental and other effects of utility 
programs is discussed. It then discusses the types of 
environmental impacts that can be expected from vari- 
ous types of demand- and supply-side utility programs 
and gives a detailed example of the environmental 
concerns associated with an electric utility’s introduc- 
tion of electric vehicles in an urban area. 8 refs., 5 figs. 
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The Oak Ridge National Laboratory (ORNL) is a multi- 
purpose Research and Development (R&D) facility. 
These R&D activities generate numerous small waste 
streams. Waste minimization is defined as any action 
that minimizes the voiume or toxicity of waste by avoid- 
ing its generation or recycling. This is accomplished by 
material substitution, changes to processes, or recy- 
cling wastes for reuse. Waste reduction is defined as 
waste minimization plus treatment which results in 
volume or toxicity reduction. The ORNL Waste Reduc- 
tion Program will include both waste minimization and 
waste reduction efforts. Federal regulations, DOE poli- 
cies and guidelines, increased costs and liabilities as- 
sociated with the management of wastes, limited dis- 
posal options and facility capacities, and public con- 
sciousness have been motivating factors for imple- 
menting comprehensive waste reduction programs. 
DOE Order 5820.2A, Section 3.c.2.4 requires DOE fa- 
cilities to establish an auditable waste reduction pro- 
gram for all LLW generators. In addition, it further 
states that any new facilities, or changes to existing 
facilities, incorporate waste minimization into design 
considerations. A more recent DOE Order, 3400.1, 
Section 4.b, requires the preparation of a waste reduc- 
tion program plan which must be reviewed annually 
and updated every three years. Implementation of a 
waste minimization program for hazardous and radio- 
active mixed wastes is sited in DOE Order 5400.3, 
Section 7.d.5. This document has been prepared to 
address these requirements. 6 refs., 1 fig., 2 tabs. 


060,709 
DE90014209/GAR 
Oak Ridge National Lab., TN. 


December 1, 1990 131 


PC A03/MF A01 





ENVIRONMENTAL POLLUTION & CONTROL 


Solid Wastes Pollution & Control 


Remedial action decision process. 
C. C. Travis, and C. B. Doty. 1990, 15p CONF- 


900556-1 
Contract AC05-840R21400 


Hazardous waste site i igations: toward better de- 


cisions, Gatlinburg, TN (USA), 21-24 May 1990. Spon- 
sored by Department of Energy, Washington, DC. 


Portions of this document are illegible in microfiche 
products. 


The ind Amendments and Reauthorization Act 
of 1 (SARA) provided the Environmental Protec- 
tion ad (EPA) with resources and direction for the 
identification, evaluation, and remediation of hazard- 
ous waste sites in the United States. In an attempt to 
obtain an overview of the Superfund remedial action 
cecision process, we performed an i th analysis 
of 50 of the 74 Records of Decision (RODs) signed 
during fiscal year 1987. The objectives of the study 
were to characterize the role of risk assessment in the 
decision-making process and to determine whether 
SARA is being implemented in an effective and envi- 
ronmentally protective manner. The issues raised by 
our analysis of Records of Decision (RODs) and sub- 
sequent remedial actions center on the two fundamen- 
tal elements of the decision-making process: setting 
priorities for deciding which sites to remediate and se- 
lecting cost-effective remedial alternative that provide 
for effective and permanent cleanup. 14 refs., 3 figs. 


PC A05/MF A01 
Sekitanbai umetate jiban no butsuriteki, rikigaku- 
teki tokusei. Rikujo umetatechi no baai. (Physical 
and mechanical of reclaimed ground by 
coal ash. Case studies on inland reclamation). 
Jun 89, 79p CRIE-U-88009 
In Japanese. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Physical and mechanical properties of reclamation 
ground were studied at two inland coal ash reclama- 
tion sites. The grounds of both sites with the maximum 
elasped times of 8 and 21 years since reclamation, 
were mechanically soft as soil ground, however, their 
properties were equivalent to those of normal uncom- 
pacted inland soil reclamation ground. As a test result, 
the inland ash reclamation ground was ununiform in 
both physical and mechanical property, and it was 
hence possible to utilize it as the foundation of simple 
institution with small above pressure like parks, how- 
ever, sufficient studies were necessary to highly utilize 
it as foundation of important structures. It was neces- 
sary to confirm the insitu strength of reclamation 
ground together with a liquefaction strength, and to 
take notice of the differential settlement of foundation 
caused by ununiform mechanical properties. Compac- 
tion and ground improvement in reclamation were 
needed to improve and uniform the ground properties. 
13 refs., 76 figs., 7 tabs. 
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PBS90-263872/GAR PC A11/MF A02 
Acurex Corp., Mountain View, CA. Environmental Sys- 
tems Div. 

Fate of Trace Metals in a Rota 
with a Venturi/Packed Column 
2. Appendices. 

Final rept. 

D. J. Fournier, W. E. Whitworth, J. W. Lee, and L. R. 
Waterland. Sep 90, —_ EPA/600/2-90/043B 
Contract EPA-68-03-3267 

See also PB90-263864. Sponsored by Environmental 
Protection Agency, Cincinnati, OH. Risk Reduction En- 
gineering Lab. 

A 5-week series of pilot-scale incineration tests, em- 
ploying a synthetic waste feed, was performed at the 
U.S. Environmental Protection Agency’s Incineration 
Research Facility to evaluate the fate of trace metals 
fed to a rotary kiln incinerator equipped with a venturi 
scrubber/packed column scrubber. Completed were 
three tests to evaluate the valence state of chromium 
in emissions and discharges as a function of valence 
state in the feed and feed chlorine content, and eight 
tests to evaluate the fate of five hazardous constituent 
and four nonhazardous constituent trace metals as a 
function of incinerator operating temperatures and 
feed chlorine content. This volume contains the ap- 
pendices, titled Incinerator operating data; Analytical 
laboratory reports; Sampling train data sheets; Vost 
GC/FID analysis procedure. 


Kiln Incinerator 
ibber. Volume 
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Environmental Protection Agency, Cincinnati, OH. Risk 
Reduction ag Lab. 

EPA’s Poll Prevention R and D Approaches 
and Insights into the Chemical Process Industry. 
P. M. Randall. 19 Aug 90, 18p EPA/600/D-90/142 
Presented at the American Institute of Chemical Engi- 
neers Summer National Meeting, San Diego, CA., 
August 19-22, 1990. 


Chemical Engineers face major research challenges 
associated with the imperative to protect and improve 
the environment. These challenges include designing 
optimal, less polluting chemical plants and processes, 
improving air quality through research, managing haz- 
ardous wastes oy oe sare multimedia 
approaches to reduce chemical risk to human 
health and the environment. Since 1988, the USEPA 
has established a pollution prevention R and D pro- 
gram to work with states, local governments, regional 
and federal agencies, and industry to encourage the 
identification, development and demonstration of pol- 
lution prevention technologies and methods to reduce 
wastes. 
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PB90-264664/GAR PC A03/MF A01 
Georgia Dept. of Transportation, Forest Park. Office of 
Materials and Research. 

Removal of Hydrocarbon Contaminates by Soil 
Remediation. 

Final rept. 1989-90. 

D. S. Orokunle. Jan 90, 19p SPECIAL RESEARCH 
STUDY-8908, FHWA/GA-90/8908 

Sponsored by Federal Highway Administration, Atlan- 
ta, GA. Georgia Div. 


Soil saturated with ine will drain under the forces 
of gravity until petroleum reaches a point called residu- 
al saturation. Gasoline present in unsaturated soil can 
mitigate with normal leaching to groundwater supplies. 
The contaminated groundwater supplies would pose a 
possible health hazard. It may also migrate as vapors 
to enclosed structures and pose either health and/or 
explosion hazards in these structures. The corrective 
actions that are potentially applicable to soil contami- 
nated with gasoline and other petroleum hydrocarbon 
such as (1) excavation and disposal, (2) asphalt incor- 
poration or removal of hydrocarbon in an asphalt drum 
drier with the use of the processed soil as shoulder fill, 
(3) in situ volatilization, (4) in situ vitrification, (5) in situ 
leaching, and (6) biodegradation are discussed. Be- 
cause of the ability of microbes to degrade gasoline 
and other petroleum fuels, without excavation, correc- 
tive actions such as biodegradation should be favored 
in appropriate circumstances. 


060,714 

PB90-266164/GAR 

SCS Engineers, Inc., Bellevue, WA. 
Illinois p Tire Ma it S x 
N. E. Wietting. Oct 89, 203p IL/ENR/RR-89/04 
Sponsored by Illinois Dept. of —- and Natural Re- 
sources, Springfield. Office of Solid Waste and Renew- 
able Resources. 


Pursuant to the mandate under Public Act 85-1196 
(HB 33889), the Illinois Department of Energy and Natu- 
ral Resources initiated a study that reports on feasible 
methods for recycling of scrap motor vehicle tires 
which may be available to municipalities and counties. 
The study answers that mandate. It examines various 
methods for the recovery or reuse of motor vehicle 
tires. In addition, the study provides a detailed eco- 
nomic analysis of two alternative systems judged to be 
effective uses of scrap tires that can be implemented 
at this time. Finally, a discussion of policy issues is pro- 
vided to assist the State of Illinois in determining which 
combination of uses and legislation would be an effec- 
tive means of controlling the growing problem of scrap 
tires. 
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Bureau of Mines, Washington, DC. 

Beach Characteristics of Mine Waste Tailings. 
Rept. of investigations/1988. 

C. M. K. Boldt. 1988, 31p BUMINES-RI-9171 

Library of Congress catalog card no. 87-600437. 


The Bureau of Mines surveyed waste disposal sites at 
18 metal and non-metal mines and conducted labora- 
tory and full-scale field tests to determine the effects of 
tailings deposition techniques on physical properties of 
tailings and pond beaches. Survey data included 
measurements of beach slopes, descriptions of depo- 


sition techniques, and measurements of beach physi- 
cal properties taken at various distances from the point 
of disc’ ie. Laboratory tests involved depositing two 
types of tailings, each with different grain-size distribu- 
tions, into a settling trough and determining the result- 
ant physical properties of settled materials along the 
length of the beach. Side confinement and the close- 
ness of the water pool to the point of deposition 
caused the laboratory results to be inconclusive. Full- 
scale field deposition tests conducted at the tailings 
pond of a cooperating mine showed that there were 
similarities in relationships between exit velocities of 
tailings slurry and physical properties of the settled tail- 
ings on the beach. . 
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PB90-270554/GAR PC A07/MF A01 
Environmental Protection Agency, Research Triangle 
Park, NC. Office of Air Quality Planning and Standards. 
Sym lum on Regulatory Approaches for Reduc- 
ing VOC Emissions from the Use of Consumer 
Products, November 14-15, 1989. Proceedings. 
Final rept. 

Jan 90, 128p EPA/450/3-90/008 


The report documents the proceedings of an EPA- 
sponsored industry-government symposium held in 
Research Triangle Park, North Carolina, on November 
14-15, 1989. The document _— an overview of 
Volatile Organic Carbons (VOC) regulatory programs, 
a status report on the Clean Air Act amendments, and 
discussions of possible EPA control strategies for con- 
sumer products, the use of market-based approaches 
to the reduction of VOC emissions from the use of con- 
sumer products, and EPA research in the area of con- 
sumer products. Presented are discussions of indus- 
try’s view of regulating consumer products and de- 
scriptions of consumer product regulatory activities in 
New York, New Jersey, and California. Presentations 
dealing with product testing and the economic impacts 
— with product reformulation are also includ- 
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Radian Corp., Austin, TX. 

Air/Superfund National Technical Guidance Study 
Series. Volume 2. Estimation of Baseline Air Emis- 
sions at Superfund Sites (Revised). 

Interim rept. (Final). 

B. Eklund, and C. Schmidt. Aug 90, 390p EPA/450/ 
1-89-002A 

Contract EPA-68-02-4392 

See also PB89-180053. Sponsored by Environmental 
Protection Agency, Research Triangle Park, NC. Office 
of Air Quality Planning and Standards. 


The report presents available methods for estimating 
air emissions at Superfund hazardous waste sites prior 
to any remedial action. The report revises and ex- 
pands an earlier report, Procedures For Conducting Air 
Pathway Analyses For Superfund Activities, Volume II, 
Estimation Of Baseline Air Emissions At Superfund 
Sites, EPA-450/1-89-002. The purpose of the report is 
to assist EPA Air and Superfund staff, State Air Super- 
fund program staff, Federal and State remedial and re- 
moval contractors, potentially responsible parties and 
others in designing, conducting, and reviewing air 
= analyses at undisturbed hazardous waste 
sites. 
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PB90-271719/GAR PC A03/MF A01 
California Dept. of Food and Agriculture, Sacramento. 
Environmental Hazards Assessment Program. 
Comparison of Sampling Methods for Determina- 
tion of Pesticide Residue on Leaf Surfaces. 

S. Bissell, E. Graham, J. Marade, J. Troiano, and M. 
del Valle. Jun 90, 38p EH-90-6 


The California Department of Food and Agriculture, 
Environmental Hazards Assessment Program con- 
ducted a study using three methods of obtaining sam- 
ples for a surface residue of a pesticide on 
strawberry foliage. The stability in results relative to the 
three methods was evaluated between operators col- 
lecting samples and between samples collected from 
separate trials. Trifoliate leaves from strawberry 
plants, that were sprayed with Captan (SOWP), were 
sampled by collecting one standard leaf punch per 
sampled leaf (leaf-punch), whole-leaves (whole-leaf), 
or by wiping both the upper and lower leaf surfaces 
with gauze moistened with de-ionized water (surface- 
wipe). Samples were taken by three operators to com- 





pare variability in results between individuals and the 
experiment was repeated in three separate trials con- 
ducted 7 days apart to compare the variability in re- 
sults over time. 


060,719 
PBS0-271842/GAR PC A11/MF A02 
ENSR, Pittsburgh, PA. 

Evaluation of Treatment Tech in the Natu- 
ral Gas Industry: Production Water/Waste Man- 
agement and Site Remediation. Volume 1. Topical 
Report September 1988-October 1989. 

J.T. Tallon, J. P. Fillo, J. E . Bratina, L. A. Peach, and 
T. Halopin. May 90, 243p GRI-89/0263.1 

Contracts GRI-5084-253-1117, GRI-5086-254-1334 
See also Volume 2, PB90-271859. Prepared in coop- 
eration with Remediation Technologies, Inc., Pitts- 
burgh, PA. Sponsored by Gas Research Inst., Chicago, 


Also available in set of 3 reports PC E99/MF E99, 
PB90-271834 


The report examines the technol 
tially be applied to treating production waters and 
wastes from natural gas industry operations, and those 
that may be suitable for remediating sites affected = 
former operations. The information in the 

report is intended to assist the natural gas industry to 
select appropriate environmental management strate- 
gies. Candidate technologies were considered in the 
evaluation for their applicability to treatment of specific 
production water/waste streams, ground water and 
soil, and/or the constituents known or suspected to be 
present in these media. Where available, performance 
and economic data directly related to the use of the 
technology application within the gas industry are iden- 
tified and compiled for referencing. Information identi- 
fied from the evaluation is compiled on a computer 
data base system (Paradox) in two levels of detail. 


that can poten- 


060,720 
PBS0-271859/GAR PC A09/MF A02 
ENSR, Pittsburgh, PA. 

Evaluation of Treatment Technologies in the Natu- 
ral Gas Industry: Production Water/Waste Man- 
agement and Site Remediation. Volume 2. Topical 
Re September 1988-October 1989. 

J. T. Tallon, J. P. Fillo, J. E. Bratina, L. A. Peach, and 
ts Halapin. May 90, 1 GRI-89/0263.2 

Contracts GRI-5084-253-1117, GRI-5086-254-1334 
See also Volume 1, PB90-271842 and Volume 3, 
PB90-271867. Prepared in cooperation with Remedi- 
ation Technologies, Inc., Pittsburgh, PA. Sponsored by 
Gas Research Inst., Chicago, IL. 

Also available in set of reports PC E99/MF E99, 
PB90-271834. 


The report examines the technologies that can poten- 
tially be applied to treating production waters and 
wastes from natural gas industry operations, and those 
that may be suitable for remediating sites affected by 
former operations. The information provided in the 
report is intended to assist the natural gas industry to 
select appropriate environmental management strate- 
gies. Candidate technologies were considered in the 
evaluation for their applicability to treatment of specific 
production water/waste streams, ground water and 
soil, and/or the constituents known or suspected to be 
present in these media. Where available, performance 
and economic data directly related to the use of the 
technology application within the gas industry are iden- 
tified and compiled for referencing. Information identi- 
fied from the evaluation is compiled on a computer 
data base system (Paradox) in two levels of detail. 
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PBS90-271867/GAR PC A17/MF A03 

ENSR, a PA. 

Evaluation of Treatment Technologies in the Natu- 

ral Gas Industry: Production Water/Waste Man- 

— and sa Remediation. Volume 3. Topical 
September 1988-October 1989. 

. . Tallon, J. P. Fillo, J. E. Bratina, L. A. Peach, and 

t. Halapin. May 90, 395p GRI-89/0263.3 

Contracts GRI-5084-253-111 7, GRI-5086-254-1334 

See also Volume 2, PB90-271859. Prepared in coop- 

eration with Remediation Technologies, Inc., Pitts- 

burgh, PA. Sponsored by Gas Research Inst., Chicago, 


Also available in set of 3 reports PC E99/MF E99, 
PB90-271834. 


The report examines the techno! that can poten- 
tially be applied to treating production waters and 
wastes from natural gas industry operations, and those 
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om sary be suitable for remediating sites affected by 

lormer operations. The information provided in the 
pene is intended to assist the natural gas industry to 
select appropriate environmental management strate- 
gies. Candidate technologies were considered in the 
evaluation for their applicability to treatment of specific 
production water/waste streams, ground water and 
soil, and/or the constituents known or suspected to be 
present in the media. Where available, performance 
and economic data directly related to the use of the 
tech application within the gas industry are iden- 
tified compiled for referencing. Performance and 
economic data from closely related technology appli- 
cation are aiso selectively included. Information identi- 
fied from the evaluation is compiled on a computer 
data base system (Paradox) in two levels of detail. 
Level | presents a al overview of each technolo- 
gy examined, and Level Il presents performance and 
economic information. 
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TIB/A90-81417/GAR PC E07 

Gesellschaft fuer Systemtechnik m.b.H., Essen (Ger- 

many, F.R.). 

Entwicklung eines wattgaengigen Fahrzeugs zur 

ae (Konzeptphase). Abschiussber- 
icht. (Development of an amphibious vehicle for 

the removal of oil pollution in mud flats (concept 


yom Concluding report). 

. Aust, A.R. Endrolath, W. Gill, M. Haake, and P.J. 
Lopez. Mar 83, 369p 

Contract BMFT 01 ZV 091 

In German. 


The marginal conditions in the Wattenmeer (mud flats 
on the North German coast) are investigated. An or- 

i is compiled for the use of the vehicle and a 
Strategy is worked out using a typical example. An 
analysis is made of the market in oil removal devices. 
As a result a a is presented for the new devel- 
opment of devices. Specifications for an amphibious 
vehicle are drawn up together with the soil mechanics. 
A concept for an amphibious vehicle is presented for a 
selection procedure. This is described in depth, to- 
gether with details of the components. A cost estimate 
is made on this basis. ( 9). (Copyright (c) 1990 by 
FIZ. Citation no. 90:081417 
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AD-A224 670/0/GAR PC A03/MF A01 
oe Research and Engineering Lab., Hano- 
ver, NH. 

Evaluation of a Field Kit for Detection of TNT in 
Water and Soils. 

Special rept. 

T. F. Jenkins, and P. W. Schumacher. Jun 90, 21p 
CRREL-SR-90-20, CETHA-TE-CR-90056 


Commercially available indicator tubes were evaluated 
for detection and measurement of TNT in water and 
soil. The tubes are intended for field use and can 
detect the presence of TNT in water and soil at con- 
centrations as low as 40 micrograms/liter and 0.5 mi- 
crograms/gram respectively. Estimation of TNT con- 
centration relies on measurement of stain length. 
Since the end point of the stain is diffuse, detecting the 
extent of stain length is very subjective. Therefore, it is 
pre mr that standards and unknown samples be 
measured by the same analyst. Even when the same 
analyst makes all measurements, the accuracy and 
precision of concentration estimation is poor. Stain 
length was also found to depend on the sample matrix. 
Standards and samples must be matrix matched to 
enable proper calibration. Direct comparison of stain 
intensity, rather than length, to a standard at a criterion 
level successfully discriminated between standards 
with TNT concentrations above and below this level. 
The recommended soil extraction procedure using 
these indicator tubes was also evaluated. A 1-minute 
period of equilibration between soil and methanol re- 
sulted in incomplete TNT extraction. Percent recover- 
ies were 58 to 70% of that achieved using a laboratory 
procedure involving an 18-hour equilibration period in 
a sonic bath. The percent extracted was directly relat- 
ed to the amount of TNT present in the soil. 
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Army Engineer Waterways pore Station, Vicks- 
—_ MS. Environmental Lab 


hancement 

Model Study of 

Final rept. 

R. W. Hall. May 90, 120p Rept no. WES/TR/EL-90-6 


Plans for enhancing these harbors include dredging 
and new landfill which may affect water quality through 
changes in water circulation and flushing. The major 
water quality concern was —- depression of dis- 
solved oxygen (DO) in poorly flushed, deepened navi- 
gation channels . Comparison of flushing and DO be- 
tween existing (Base) and an enhanced plan (Scheme 
B) was coulea A 3-D numerical WQM was adapt- 
ed to process the output from the 3-D hydr 

model CH3D to Transport the water quality constitu- 
ents. The overlaid WQM grid required that the hydro- 
dynamic data be spatially a’ , and the WOM ki- 
netic ee gree mga arte ata to be temporally 
averaged. Averaging resulted in fewer computa- 
tional cells in the WQM and allowed a 1,400% in- 
crease in the time step while maintaining computation- 
al stability. The WQM formulation included the state 
variables DO, carbonaceous biochemical oxygen 
demand, yn , Nitrite plus nitrate nitro- 
gen, algal biomass orthophosphate. Processes 
directly affecting DO included tidal Sod fdel Gheutation: phyto- 
plankton oxygen production and growth as a function 
of light and nutrients, respiration, and nonpredatory 
mortality; sediment o demand; biochemical oxi- 
dation of organics; nitrification, and reaeration. The 
predicted DO was equivalent in Scheme B com- 
pared with existing itions. 
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DE90011387/GAR PC A02/MF A01 
Oak Ridge National Lab., TN. 

Proposed for upgrade of the ORNL Proc- 
ess Wastewater 


reatment Plant. 
T. E. Kent, S. M. Robinson, and C. B. Scott. 1990, 


: toward a cleaner environment, 
Knoxville, TN (USA), 30 Sep - 4 Oct 1990. Sponsored 
by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


An approach to the upgrade of the ee 
ess Wastewater Treatment Plant (PWTP) at 

National Laboratory (ORNL) has been developed 

if adopted, will result in significant cost reductions and 
improved water quality. strategy described in this 
report satisfies the short-term upgrade needs of the 
PWTP and ultimately results in replacement of existing 
PWTP softening/ion- exchange technology with a zeo- 
lite molecular sieve treatment system for removal of 
radioactive contaminants from process wastewater. 
Use of zeolites will improve wastewater quality while 
reducing operating and disposal costs. The zeolite 
system would be constructed adjacent to the site now 
occupied the Non-Radiologi Process 
Wastewater Treatment Plant (NRWTP), thereby con- 
solidating all process wastewater treatment systems 
at one location. 4 refs., 4 figs. 
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Pormaitetpdetn dtting 
ae” 
B. A. Owen, C. S. Dudney, E. Tan, and C. E. 


Easterly. Apr ORNL-6592 
Contract ACO Bos 840821400 


Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
~ eae Original copy available until stock is exhaust- 


Formaldehyde is an important industrial chemical that 
is ubiquitous to the human environment. The estimat- 
ed 7 billion pounds of formaldehyde produced annually 
in the US are consumed in a great diversity of manu- 
facturing and processing applications resulting in oc- 
cupational exposure of more than 1 million workers 
and in the nonoccupational exposure of 11 million con- 
sumers. Exposure to formaldehyde can result in a 
spectrum of adverse health effects depending on the 
concentration and route of entry into the body. oar 
report will attempt to provide a comprehensive analy- 
sis of the available data regarding health effects of 
formaldehyde exposure, incorporating information on 
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metabolism and biological mechanisms into a frame- 
work of comparative hazard evaluation. Integral to this 
effort will be a comparison of ingestion of formalde- 
hyde in drinking water with ingestion of naturally occur- 
ring formaldehyde in foods and other substances gen- 
erally regarded as safe. The ive offered by 
this approach should provide a rational framework en- 
abling regulatory authorities and other concerned indi- 
viduals to evaluate objectively the potential hazard of 
ingesting formaldehyde as a low-level contaminant in 
drinking water. A brief overview will examine the nature 
of residential exposure to formaldehyde from both air 
and water sources. A discussion of typical dietary 
sources of formaldehyde will extend the exposure as- 
sessment and provide data for later comparisons. In 
order to provide a better understanding of the health 
effects of formaldehyde, an overview of the metabo- 
lism and biological effects of formaldehyde, including 
toxic, teratogenic, mutagenic and carcinogenic effects 
will precede discussion of the potential carcinogenicity 
of formaldehyde in humans. Then, the comparative 
hazard evaluation will be followed by a summary and 
conclusion. 161 refs., 2 figs., 2 tabs. 
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Martin Marietta Energy Systems, Inc., Oak Ridge, TN. 
Improved techniques for monitoring well screen 
placement and well location. 

L. A. Baker, M. D. Reynolds, and M. D. Nickelson. 
1990, 4p CONF-90091 78-1 

Contract AC05-840T21400 

Spectrum 90 international topical meeting, Knoxville, 
TN (USA), 30 Sep - 4 Oct 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


One of the prime objectives for using monitoring wells 
in hazardous waste investigations is to collect water 
quality data representative of actual aquifer conditions. 
It is important that the horizontal and vertical place- 
ment of well screens be chosen to yield the most ben- 
eficial analytical data. The problem of optimal well 
placement is confounded by the lack of analytical data 
available during well installation. To compensate for 
the lack of information, many hydrogeologists either 
randomly place wells or align wells in an upgradient- 
downgradient alignment with respect to a specific 
source area. There are several drawbacks to this ap- 
proach. This paper presents field methods that allow 
the investigation to vertically place the screened inter- 
val and horizontally locate the monitoring well during 
one mobilization so that maximum benefit can be ob- 
tained. Specifically, a case study is presented in which 
a plunging plume 2500 ft wide, 8000 ft long, and 35 ft 
thick in an unconfined aquifer was accurately defined 
in one field mobilization. 1 tab. 
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DES0012893/GAR PC A04 

Lawrence Livermore National Lab., CA. 

In situ detection of organic molecules: Optrodes 

for TCE and CHCi(sub 3). 

S. M. Angel, K. C. Langry, and M. N. Ridley. May 90, 

63p UCRL-21213 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 

aon copy only, copy does not permit microfiche pro- 
ion. 


We have developed new absorption-based chemical 
indicators for detecting chloroform (CHCI(sub 3)) and 
trichloroethylene (TCE). These indicators were used to 
make very sensitive optical chemical sensors (op- 
trodes) for each of these two contaminants. Concen- 
trations below 10 ppb can be accurately measured 
using these sensors. Furthermore, they are selective 
and do not response to similar contaminants common- 
ly found with TCE and CHCi(sub 3) in contaminated 
groundwater. In addition, the sensor response is lin- 
early proportional to the chemical concentration. In 
this report, we describe the details of this optrode and 
the putative reaction sequences of the indicator chem- 
istries with CHCl(sub 3) and TCE and present an analy- 
sis of the spectral data obtained from the reaction 
products. A key part of the development of this op- 
trode was designing a simple readout device. The 
readout is a dual-channel fiber-optic fluorimeter modi- 
fied to measure transmission or absorption of light. 
The system is controlled by a lap-top microcomputer 
and is fully field portable. In addition to describing the 
final absorption optrode, details of the chemical indica- 
tor reactions are presented for both absorption- (color- 
imetric) and fluorescence-based optrodes. Finally, we 
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report on the syntheses of several compounds used to 
evaluate the indicator chemical reactions that led to 
the development of the absorption optrode. 23 refs., 
26 figs., 1 tab. 


060,729 

DES0013208/GAR PC A04/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Estimation of ground-water travel time at the Han- 
ford Site: Description, past work, and future 


needs. 
M. D. Freshley, and M. J. Graham. Jan 88, 57p PNL- 
6328 


Contract AC06-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The time for a contaminant to travel from a source to 
the biosphere is only one component of evaluating the 
consequences of ground-water contamination in the 
unconfined aquifer at the Hanford Site. The three com- 
ponents necessary for evaluating consequences of 
contamination are the location of contaminant outflow 
to the biosphere, the time of contaminant arrival at the 
outflow location, and the quantity of contaminants 
reaching the outflow location. This report focuses on 
one component, the contaminant arrival time or travel 
time, because variations in estimates of this parameter 
at the Hanford Site have generated considerable inter- 
est. 58 refs., 21 figs., 8 tabs. 


060,730 

DE90013313/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 

On-line assessment of mixing in an acid waste 
neutralization system. 

N. E. Brown, P. J. Resnick, and T. C. Bickel. 1990, 
10p SAND-90-0468C, CONF-900828-1 

Contract AC04-76DP00789 

Summer national meeting of the American Institute of 
Chemical Engineers, San Diego, CA (USA), 19-22 Aug 
ee by Department of Energy, Washing- 
ton, DC. 

Portions of this document are illegible in microfiche 
products. 


The acid was neutralization system at Sandia National 
Laboratories treats process waste water from the 
Microelectronics Development Laboratory (MDL). The 
system consists of two 9,500 liter stirred tank reactors 
in series with an approximate feed rate of 3.17 L/s. 
The tanks are equipped with 320 W mixers with single 
impellers. pH sensors in each tank control acid and 
caustic delivery pumps. Sporadic excursions outside 
the required range of pH 5 to 11 were observed. Tracer 
experiments using methylene blue dye were per- 
formed during normal MDL operations to assess 
mixing in the individual reactors and the system. Trac- 
ers were injected as instantaneous pulses into the re- 
actors and time dependent concentrations were meas- 
ured in the effluent. Dimensionless exit age distribu- 
tions were obtained which were similar to distributions 
for continuous stirred tank reactors (CSTR). These age 
distributions were extended to predict fluoride concen- 
trations. The data indicate a separate fluoride collec- 
tion system will be required to meet local environmen- 
tal safety and health (ES&H) regulations. Results from 
these tracer experiments have lead to cost effective 
design improvements in our neutralization system. 4 
refs., 8 figs., 1 tab. 


060,731 

DE90013546/GAR PC A10/MF A02 
Battelle Pacific Northwest Labs., Richland, WA. 
Hanford waste-form release and sediment interac- 
tion: A status report with rationale and recommen- 
dations for additional studies. 

—__ and M. |. Wood. May 90, 214p PNL- 
Contract AC06-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
= Original copy available until stock is exhaust- 


This report documents the currently available geo- 
chemical data base for release and retardation for 
actual Hanford Site materials (wastes and/or sedi- 
ments). The report also recommends specific labora- 
tory tests and presents the rationale for the recom- 
mendations. The purpose of this document is three- 
fold: to summarize currently available information, to 
provide a strategy for generating additional data, and 
to provide recommendations on specific data collec- 


tion methods and tests matrices. This — outlines a 
data collection approach that relies on feedback from 
performance analyses to ascertain when adequate 
data have been collected. The data collection scheme 
emphasizes laboratory testing based on empiricism. 
196 refs., 4 figs., 36 tabs. 


060,732 
DE90013622/GAR PC A10/MF A02 
Argonne National Lab.., IL. 

Engineering evaluation/cost analysis for the pro- 
posed management of contaminated water im- 
pounded at the Weldon Spring chemical plant 


area. 

M. M. MacDonell, M. L. Maxey, J. M. Peterson, and |. 
E. Joya. Jul 90, 201p DOE/OR/21548-106 

Contracts 76ERO1112act W-31109-ENG-38, ACO5- 
860R21548 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
-_— Original copy available until stock is exhaust- 


This engineering evaluation/cost analysis (EE/CA) 
report has been prepared to support the proposed re- 
moval action for managing contaminated surface 
waters impounded at the chemical plant area of the 
Weldon Spring site, located near Weldon Spring, Mis- 
souri. The US Department of Energy is responsible for 
cleanup activities at the site under its Surplus Facilities 
Management Program (SFMP). The major goals of 
SFMP are to eliminate potential hazards to human 
health and the environment that are associated with 
contamination at SFMP sites and to make surplus real 
property available for other uses, to the extent possi- 
ble. The objectives of this EE/CA report are to identify 
the cleanup as a removal action, document the selec- 
tion of a response that will mitigate the potential re- 
lease of radioactive or chemical contaminants from 
the impounded waters into the nearby environment, 
and address environmental impacts associated with 
the proposed action. 41 refs., 8 figs., 8 tabs. 


060,733 

DE90014141/GAR PC A03/MF A01 
Oregon Dept. of Fish and Wildlife, Portland. 

Umatilla Basin Habitat Improvement Project. 
Annual report 1989. 

Progress rept. 

T. D. Bailey. Jan 90, 20p DOE/BP/35769-1 

Contract BI79-87BP35769 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This annual report is in fulfillment of contract obliga- 
tions with Bonneville Power Administration which is the 
funding source for the Oregon Department of Fish and 
Wildlife’s Umatilla Basin Habitat Improvement Project. 
The major activities undertaken during this report 
period were: procurement of 17 cooperative lease 
agreements with private landowners, design and 
layout of 8.6 miles of riparian exclosure fence and 3.0 
miles of instream structures, development of five fenc- 
ing contracts and six instream work contracts. Results 
include implementation of 10 miles of fencing and 3 
miles of instream work. Other activities undertaken 
during this report period are: data collection from 90 
habitat monitoring transects, collection and summari- 
zation of temperature data, photopoint establishment, 
coordination with numerous agencies and tribes and 
education of all age groups on habitat improvement 
and protection. 4 refs., 4 figs., 6 tabs. 


060,734 

DE90014149/GAR PC A04/MF AO1 
Battelle Pacific Northwest Labs., Richland, WA. 
—e of the predator-prey modeling work- 


p. 
D. H. Fickeisen, D. D. Dauble, and D. A. Neitzel. Sep 
89, 66p DOE/BP-01830-5, CONF-8905336-Summ 
Contract ACO06-76RL01830 
Be onae sag the predator-prey modeling workshop, 
Friday Harbor, WA (USA), 16-19 May 1989. Sponsored 
by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This report summarizes the results of a workshop held 
to receive expert advice and review existing Columbia 
River models that include juvenile salmonid predation 
components and, if warranted, recommend alternate 
modeling approaches. The workshop was limited to 
models or modeling approaches that may have practi- 





cal application to the specific problems of increasing 
survival of juvenile salmonids in the Columbia and 
Snake rivers by reducing predation losses. The US 
Fish and Wildlife Service (FWS) and the Oregon De- 
partment of Fish and Wildlife (ODFW) under interagen- 
cy agreements with the Bonneville Power Administra- 
tion (BPA) conducted a multi-year study of the impact 
of predator populations on juvenile salmonids in the 
John Day Reservoir of the Columbia River. The studies 
were part of BPA’s implementation of the Northwest 
Power Planning Council’s (NPPC) Fish and Wildlife 
Program, designed to protect and enhance production 
of salmon as mitigation for losses caused by hydro- 
electric development. The FWS agreement with BPA 
includes provisions for refinement or development of 
models to understand the dynamics of predation on 
juvenile salmon as a basis for considering active inter- 
vention to reduce predation losses. The BPA spon- 
sored the workshop that included a review of existing 
and proposed modeling approaches, identification of 
model development needs, and identification of data 
needs to support modeling efforts. Pacific Northwest 
Laboratory (PNL) provided workshop design, facilita- 
tion, and support services including preparation of this 
summary. 16 refs., 15 figs., 5 tabs. 


060,735 

N90-23797/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

— Removal of Organics for Water Reclama- 
tion. 

Final Report. 

O. J. Murphy, G. D. Hitchens, L. Kaba, and C. E. 
Verostko. Jun 90, 37p NAS 1.15:101890, NASA-TM- 
101890 

Contract NAG9-350 


Electrooxidation is a means of removing organic so- 
lutes directly from waste waters without the use of 
chemical expendables. The feasibility of the concept 
for oxidation of organic impurities common to urine, 
shower waters and space habitat humidity conden- 
sates was demonstrated. Electrooxidation of urine and 
waste water ersatz was experimentally demonstrated. 
The electrooxidation principle, reaction kinetics, effi- 
ciency, power, size, experimental test results and 
water reclamation applications are described. Process 
operating potentials and the use of anodic oxidation 
potentials that are sufficiently low to avoid oxygen for- 
mation and chloride oxidation are also described. The 
design of a novel electrochemical system that incorpo- 
rates a proton exchange membrane (PEM) electrolyte 
is presented based on parametric test data and current 
fuel cell technology. 


060,736 
PBS0-237249/GAR 
Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 

bo Resources Data for New Mexico, Water Year 


PC A99/MF A04 


Water-data rept. 

Nov 78, 640p USGS/WRD/HD-78/071, USGS/ 
WDR/NN-77/1 

See also report for 1978, PB80-160864. 


Water resources data for the 1977 water year for New 
Mexico consist of records of discharge and water qual- 
ity of streams; stage, contents and water quality of 
lakes and reservoirs; and water levels and water qual- 
ity in wells and springs. The report contains discharge 
records for 212 gaging stations; stage and contents for 
24 lakes and reservoirs; water quality for 69 gaging 
stations, 15 partial-record stations, 1 reservoir, 3 
springs and 161 wells; and water levels for 98 observa- 
tion wells. Alsé included are 149 crest-stage partial- 
record stations and 3 low-flow partial-record stations. 


060,737 

PBS0-237256/GAR PC A99/MF A04 

—— Survey, Little Rock, AR. Water Resources 
iv 


Water Resources Data for Arkansas, Water Year 
1978. 

Water-data rept. (Annual) 1 Oct 77-30 Sep 78. 

Sep 79, 677p USGS/WRD/HD-79/054, USGS/ 
WDR/AR-78/1 


Water resources data for the 1978 water year for Ar- 
kansas consist of records of stage, discharge, and 
water quality of streams; stage, contents, and water 
quality of lakes and reserviors; and water levels. The 
report contains discharge records for 75 gaging sta- 
tions; stage only records for one gaging station; stage 
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and contents for 10 lakes and reservoirs; water quality 
for 156 stations, 85 partial-record flow stations, and 
seven lakes; and water levels for 91 observation wells. 
Also included are 122 crest-stage partial-record sta- 
tions. Additional water data were collected at various 
sites, not part of the systematic data collection pro- 
-_ and are published as miscellaneous measure- 
ments. 


060,738 
PBS90-257320/GAR PC A04/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
iene, Bilthoven (Netherlands) 

radatie Xenobiotica Vil. Verbeterde Verwij- 
dering van O-Cresol in Aanwezigheid van Actieve 
Poederkool in Bioreactoren ( radation of 
Xenobiotics Vil. Improved Removal of O-Cresol in 
Presence of Activated Carbon in Biocultures). 
R. J. de Jonge, and J. G. van Andel. Oct 89, 56p 
RIVM-73851 7007 
Text in Dutch; summary in English. 
U.S., Canada and Mexico sales only. All others refer to 
National Institute of Public Health and Environmental 
pe ns P.O. Box 1, 3720 BA Bilthoven, The Neth- 
erlands. 


In the study comparative research has been conduct- 
ed on the removal of o-cresol in an activated 
sludge(AS)- and in a PACT-system (an activated 
sludge system with powdered activated carbon (PAC) 
addition). Both cultures were growing on a mineral 
medium with o-cresol as single carbon- and energy 
source. When both systems were compared, it was 
found that: PAC-addition resulted in a lower steady- 
state cresol effluent concentration; The PACT-culture 
was more resistent to shock-loads of o0-cresol, result- 
ing in a higher effluent quality; The amount of o-cresol 
adsorbed by the carbon immediate after a shock-load 
was not sufficient to explain the total difference in ef- 
fluent concentration between the AS- and the PACT- 
culture; The carbon present in the culture did not have 
an effect on the retainment of adaptation of the bio- 
mass to o-cresol after a substrate-switch to acetate for 
a period of two weeks. The resulting difference in o- 
cresol effluent concentration could be fully ascribed to 
adsorption on the activated carbon, as measured by 
the extent of carbon loading with o-cresol. 


060,739 

PBS0-258773/GAR PC A18/MF A03 
Agricultural Research Service, Beltsville, MD. 
Proceedings of the International Symposium on 
Water Quality Modeling of Agricultural Non-Point 
Sources. Part 1. Held at Utah State University, 
Logan, Utah, on June 19-23, 1988. 

Research rept. 

D. G. DeCoursey. Jun 90, 419p ARS-81-PT-1 

See also Part 2, PB90-258781. 


An International Symposium on Water Quality Model- 
ing of Agricultural Non-point Sources, was held at Utah 
State University, Logan, Utah, June 19-23, 1988. The 
purpose of the symposium was to foster international 
discussion and present the state-of-the-art in water 
quality model development and use. The quality of sur- 
face and subsurface water is a major problem that will 
increase in importance in the years ahead. The com- 
puter model is a powerful tool in assessing the magni- 
tude of the problem and in determining optimal man- 
agement strategies. Many models are available and 
many more will be developed. In recent years numer- 
ous symposia have provided descriptions and models 
of the physical, biological, and chemical processes 
that determine water quality. However, many of these 
models have not been used because of a lack of user- 
level information, and a lack of communication be- 
tween decision-makers (users) and modelers. The 
symposium serves to initiate better communication be- 
tween these two groups. 


060,740 

PBS0-258781/GAR PC A20/MF A03 
Agricultural Research Service, Beltsville, MD. 
Proceedings of the International Symposium on 
Water Quality Modeling of Agricultural Non-Point 
Sources. Part 2. Held at Utah State University, 
Logan, Utah on June 19-23, 1988. 

Research rept. 

D. G. Lan ey Jun 90, 451p ARS-81-PT-2 

See also Part 1, PB90-258773. 


Contents: User’s perspective; Integrated models; Spa- 
tial variability and scale; Prediction/comparison - 
simple/complex; Risk analysis/confidence _ limits; 
Management improvements; Software engineering; 
Parameter identification; Data bases. 


060,743 


Water Pollution & Control 


060,741 


PB90-263344/GAR 

Kinnetic Labs., Inc., Santa Cruz, CA. 
Adaptations of Marine Organisms to Chronic Hy- 
drocarbon Exposure. Volume 1 of 2. 

Final rept. 

Oct 89, 392p OCS/MMS-89/0089-VOL-1 

Contract DI-14-12-0001-30159 

See also Volume 2, PB90-263351. Prepared in coop- 
eration with Lawrence Livermore National Lab., CA. 
Environmental Sciences Div., and Texas Univ. at 
Austin, Port Aransas. Marine Science Inst. Sponsored 
by Minerals Management Service, Los Angeles, CA. 
Pacific OCS Region. 


PC A17/MF A03 


A three-year study was undertaken of trophic activities 
and relationships and reproductive strategies of orga- 
nisms near a natural petroleum seep in the Santa Bar- 
bara Channel. The objectives were to provide an eval- 
uation of the effects of chronic hydrocarbon exposure 
on bottom dwelling organisms in the Southern Califor- 
nia Bight. The primary emphasis of the project was re- 
lated to the meiofauna, those small organisms ranging 
in size from 0.1-1mm that live tetween sediment sand 
| amy The project included a one-year study of meio- 
fauna food supplies and other potential controlling fac- 
tors on their populations. Particular emphasis was 
given to the reproduction and iife history of harpacti- 
coid Is, a Class of meiofauna thought to be 
particularly susceptible to effects of oil. The second 
and third years of the study consisted of intra-annual 
comparisons of community metabolism, microbial ac- 
tivity, sediment geochemistry and meiofaunal grazing. 
Experiments of faunal recolonization of sediments and 
determinations of carbon sources for deposit feeders 
were also carried out. The strongest single theme 
emerging from the results is that petroleum is biologi- 
cally oxidized by microbes, whose activities increase 
the rate of community metabolism and change the 
sedimentary environment. Those changes, in turn, 
define the types and activities of other microbes and 
the distribution of multicellular organisms. 


060,742 


PB90-263351/GAR 

Kinnetic Labs., Inc., Santa Cruz, CA. 
Adaptations of Marine Organisms to Chronic Hy- 
drocarbon Exposure. Volume 2 of 2. 

Final rept. 

Oct 89, 485p OCS/MMS-89/0089-VOL-2 

Contract DI-14-12-0001-30159 

See also Volume 1, PB90-263344. Prepared in coop- 
eration with Lawrence Livermore National Lab., CA. 
Environmental Sciences Div., and Texas Univ. at 
Austin, Port Aransas. Marine Science Inst. Sponsored 
by Minerals Management Service, Los Angeles, CA. 
Pacific OCS Region. 


PC A21/MF A03 


Volume Il contains the appendices to Volume I. 
Volume | discusses a three-year study of trophic activi- 
ties and relationships and reproductive strategies of 
organisms near a natural petroleum seep in the Santa 
Barbara Channel. The objectives were to provide an 
evaluation of the effects of chronic hydrocarbon expo- 
sure on bottom dwelling organisms in the Southern 
California Bight. The primary emphasis of the project 
was related to the meiofauna, those small organisms 
ranging in size from 0.1-1mm that live between sedi- 
ment sand grains. The project included a one-year 
study of meiofauna food supplies and other potential 
controlling factors on their populations. Particular em- 
phasis was given to the reproduction and life history of 
| stents i , a class of meiofauna thought 
to be particularly susceptible to effects of oil. The 
second and third years of the study consisted of intra- 
annual comparisons of community metabolism, micro- 
bial activity, sediment geochemistry and meiofaunai 
grazing. Experiments of faunal recolonization of sedi- 
ments and determinations of carbon sources for de- 
posit feeders were also carried out. The strongest 
single theme emerging from the results is that petrole- 
um is biologically oxidized by microbes, whose activi- 
ties increase the rate of community metabolism and 
change the sedimentary environment. Those changes, 
in turn, define the types and activities of other mi- 
crobes and the distribution of multicellular organisms. 
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Benthic Invertebrate Bioassays with Toxic Sedi- 
ment and Pore Water. Hazard Assessment. 

Journal article. 

J. P. Giesy, C. J. Rosiu, R. L. Graney, and M. G. 
Henry. c1990, 17p EPA/600/J-90/118 

Pub. in Environmental Toxicology and Chemistry, v9 
p233-248 1990. Sponsored by Environmental Re- 
search Lab.-Duluth, MN., and National Fisheries Re- 
search Center-Great Lakes, Ann Arbor, MI. 


The relative sensitivities of bioassays to determine the 
toxicity of sediments were investigated and three 
methods of making the sample dilutions required to 
generate dose-response relationships were com- 
pared. The assays studied were: (a) Microtox, a 15-min 
assay of Photobacterium phosphoreum biolumines- 
cence inhibition by pore water; (b) 48-h Daphnia 
magna lethality test in pore water; (c) 10-d subchronic 
assay of lethality to and reduction of weight gain by 
Chironomus tentans performed in either whole sedi- 
ment or pore water; (d) 168-h acute lethality assay of 
Hexagenia limbata in either whole sediment or pore 
water. The three methods of diluting sediments were: 
(a) extracting pore water from the toxic location and 
dilution with pore water from the control station; (b) di- 
luting whole sediment from the toxic location with con- 
trol whole sediment from a reference location, then ex- 
tracting pore water; and (c) diluting toxic, whole sedi- 
ment with whole sediment from a reference location, 
then using the whole sediment in bioassays. Based on 
lethality, H. limbata was the most sensitive organism to 
the toxicity of Detroit River sediment. Lethality of D. 
magna in pore water was similar to that of H. limbata in 
whole sediment and can be used to predict effects of 
whole sediment toxicity to H. limbata. (Copyright (c) 
1990 SETAC.) 


060,744 

PB90-264680/GAR PC A12/MF A02 
Triton Environmental Consultants Ltd., Burnaby (Brit- 
ish Columbia). 

Early Life History of Pacific Herring: 1989 Prince 
William Sound Herring Larvae Survey. 

Final rept. 

M. McGurk, D. Warburton, and V. Komori. Aug 90, 
272p REF-2019/WP-3939 

Contract ABNC-7-00141 

See also PB90-265885. Sponsored by National Ocean 
Service, Anchorage, AK. Ocean Assessments Div., 
and Minerals Management Service, Anchorage, AK. 
Alaska Outer Continental Shelf Office. 


The study measured growth, mortality and dispersal of 
wild Pacific herring, Clupea harengus, larvae from two 
oiled sites and two non-oiled sites in Prince William 
Sound in order to determine the impact of the Exxon 
Valdez oil spill on larval population dynamics. Water 
temperatures and degree of stratification were highest 
in the two shallow control sites in the north of the 
Sound and lowest in the two oiled sites nearest Hin- 
chinbrook Entrance. Concentration of prey of herring 
larvae increased over the May-June period and was 
not significantly different between sites. No evidence 
was found to support the hypothesis that oil reduced 
growth rates or increased mortality rates of the larvae. 


060,745 

PBS0-265299/GAR PC A06/MF A01 
Midwest Research Inst., Falls Church, VA. 

Standard Test Procedures for ~~ De- 
tection Methods: Nonvolumetric Tank Tightness 
Testing Methods. 

Final rept. 

J. D. Flora, and K. M. Bauer. Mar 90, 110p EPA/ 
530/UST-90/005 

Contract EPA-68-01-7383 

See also PB90-221623. Sponsored by Environmental 
Protection Agency, Washington, DC. Office of Under- 
ground Storage Tanks. 


The handbook is one in a series of seven that de- 
scribes EPA’s standard test procedures for evaluating 
the performance of leak detection equipment for un- 
derground storage tanks. For each of the seven leak 
detection methods discussed in the series a procedure 
to test equipment in a consistent manner is provided. 
This edition provides an explanation of how to conduct 
the standardized test procedure, how to perform re- 
quired calculations, and how to report the results of the 
test for Nonvolumetric Tank Tightness. 
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PBS0-265844/GAR PC AO5S/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
giene, Bilthoven (Netherlands). 
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Integrated Criteria Document, Copper: Effects. Re- 
publication of Re No. 758474003, October 
1987. Appendix to Report No. 758474009. 

J. A. Janus, J. H. Canton, C. A. M. van Gestel, and 
E. Heijna-Merkus. Jun 89, 97p 

See also PB90-244963. 

U.S., Canada and Mexico sales only. All others refer to 
National Institute of Public Health and Environmental 
— P.O. Box 1, 3720 BA Bilthoven, The Neth- 
erlands. 


Copper is an essential element for all organisms. In 
mammals it is a constituent of a number of enzymes 
involved in various oxidative reactions, and essential 
for the activity of other enzymes. For example, in the 
work environment, the main route of exposure for 
humans to copper is via the intake of food and bever- 
ages, including drinking water. This part of the docu- 
ment is focused on oral exposure. Toxicity data can be 
found mainly in the first two publications; the other 
publication is focused on the chemobiokinetics, me- 
tabolism and human requirements. 


060,747 

PB90-265885/GAR PC A18/MF A03 

Triton Environmental Consultants Ltd., Burnaby (Brit- 

ish Columbia). 

Early Life History of Pacific Herring: 1989 Prince 

Jam yan Sound Herring Egg Incubation Experiment. 
inal rept. 

M. McGurk, D. Warburton, T. Parker, and M. Litke. 

Aug 90, 412p REF-2019/WP-3930 

Contract ABNC-7-00141 

See also PB90-264680. Sponsored by National Ocean 

Service, Anchorage, AK. Ocean Assessments Div., 

and Minerals Management Service, Anchorage, AK. 

Alaska Outer Continental Shelf Office. 


In March, 1989, oil spilled from the tanker Exxon 
Valdez washed onto Pacific herring, Clupea pallasi 
harengus, spawning beaches in Prince William Sound, 
Alaska. The purpose of the study was to measure the 
viable hatch of herring S spawned on oiled and 
non-oiled beaches of the Sound. Over 180 samples of 
live eggs were taken from five control transects out- 
side of the contaminated area and 18 transects within 
the contaminated area and incubated to hatch. Only a 
weak relationship between oil exposure and effects on 
the biology of herring embryos was apparent. 


060,748 

PB90-266297/GAR PC A11/MF A02 
Geological Survey, Boston, MA. Water Resources Div. 
Water Resources Data for Massachusetts and 
Rhode island, Water Year 1988. 

Water-data rept. (Annual) 1 Oct 87-30 Sep 88. 

R. A. Gadoury, R. S. Socolow, R. W. Bell, and T. J. 
Calderini. Mar 90, 245p USGS/WRD/HD-90/245, 
USGS/WDR/MA/RI-88/1 

See also report for 1987, PB90-115411. 


Water-resources data for the 1988 water year for Mas- 
sachusetts and Rhode Island consists of stage, dis- 
charge and water quality of streams; contents of lakes 
and reservoirs; and ground-water levels. The report 
contains discharge records for 94 gaging stations, 
monthend contents for 20 lakes and reservoirs, water 
quality for 9 gaging stations and water levels for 108 
observation wells. Also included are data for one crest- 
stage partial-record station. 


060,749 
PB90-266339/GAR PC A25/MF A04 
_— Survey, Little Rock, AR. Water Resources 


— Resources Data for Arkansas, Water Year 
Water-data rept. (Annual) 1 Oct 88-30 Sep 89. 

M. A. Moore, J. E. Porter, P. W. Westerfield, and K. 
Young. Apr 90, 590p USGS/WRD/HD-90/261, 
USGS/WDR/AR-89/1 

See also report for 1988, PB89-214191. Prepared in 
cooperation with Arkansas Dept. of Pollution Control 
and Ecology, Little Rock, Arkansas Game and Fish 
Commission, Little Rock, Arkansas Geological Com- 
mission, Little Rock, and Arkansas Soil and Water 
Conservation Commission, Litle Rock. 


Water resources data for the 1989 water year for Ar- 
kansas consist of records of gage height, discharge, 
and water quality of streams; water quality of lakes; 
water levels, and water quality of observation wells. 
The report contains discharge records for 54 gaging 
stations; water-quality data for 160 regular water-qual- 
ity stations, 65 partial-record water-quality stations, 4 


observation wells, and 1 precipitation station; water- 
level measurements for 89 observation wells. Also in- 
ciuded are data for 81 crest-stage partial-record sur- 
face-water stations. 


060,750 

PB90-266735/GAR PC A04/MF A01 
Environmental Research Lab., Narragansett, RI. 
2,3,7,8-TCDD, 2,3,7,8-TCDF and Bs in Marine 
oo and Biota: Laboratory and Field Stud- 
les. 

Final rept. 

R. J. Pruell, N. |. Rubinstein, B. K. Taplin, J. A. 
LiVolsi, and C. B. Norwood. Sep 90, 75p EPA/600/ 
8-90/068, ERLN-1134 

Sponsored by Corps of Engirieers, New York. New 
York District. 


The report describes the bioaccumulation and depura- 
tion of 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8- 
TCDD),  2,3,7,8-tetrachlorodibenzofuran  (2,3,7,8- 
TCDF) and polychlorinated biphenyls (PCBs) by three 
species of marine benthos exposed to contaminated 
sediment collected from the Passaic River (PR), New 
Jersey. Organisms were exposed to PR sediments for 
up to 180 days in the laboratory. In addition, sediments 
and associated infauna from the New York Bight were 
collected and analyzed for the same suite of chemical 
compounds. 


060,751 
PB90-266818/GAR PC AO5/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
iene, Bilthoven (Netherlands). 
uimtelijke Variatie Chemische Samenstelling 
Grondwater in de Grensstreek Nederland-Belgie 
(Oostelijk Grensgebied) (Regional Variation of 
Chemical Composition of Groundwater in the 
Border Region of the Netherlands and Belgium 
(Eastern Border ae 
J. H. C. Muelschlegel, H. F. Prins, and A. A. M. 
Kusse. Apr 89, 90p RIVM-728609001 
Text in Dutch; summary in English. See also PB90- 
266826. 
U.S., Canada and Mexico sales only. All others refer to 
National Institute of Public Health and Environmental 
—— P.O. Box 1, 3720 BA Bilthoven, The Neth- 
erlands. 


In 1987 a project was started with the objective to test 
the existing calculation programs for the determination 
of streamlines of the groundwater, to the calculation of 
recharge areas of pumping sites and the measurement 
of the average transport times and the quality of the 
groundwater. The investigation was set up in stages at 
the end of 1987. In this first phase a rough picture was 
given of the quality of the groundwater, ey in 
the eastern part of the province of Noord-Brabant. The 
available data, such as heavy metals, are too scanty to 
give a regional picture for the eastern border — 
with Belgium. The most important parameters which 
were measured are pH, chloride, nitrate and nitrite. 
The overall picture shows a reduction of the pH after 
1970. The chloride concentration at depths greater 
than 50 meters below landsurface is mostly less than 
30 mg Cl-/liter. Up to a depth of 50 meters a number of 
areas shows values above 100 mg Cl-/liter. The nitrate 
values vary regionally in the horizontal plane. 


060,752 
PB90-266826/GAR PC AO5/MF A01 
Rijksinstituut voor de Volksgezondheid en Milieuhy- 
— Bilthoven (Netherlands). 

ppendix bij het Rapport Ruimtelijke Variatie van 
de Chemische Samenstelling van het Grondwater 
in de Grensstreek Nederland-Belgie (Oostelijk 
Grensgebied) (Appendix to Regional Variation of 
Chemical Composition of Groundwater in the 
Border Region of the Netherlands and Belgium 
(Eastern Border Region)). 
H. F. Prins, and J. H. C. Mulschlegel. Apr 89, 84p 
RIVM-728609001 
Text in Dutch; summary in English. See also PB90- 
266818. 
U.S., Canada and Mexico sales only. All others refer to 
National Institute of Public Health and Environmental 
—— P.O. Box 1, 3720 BA Bilthoven, The Neth- 
erlands. 


No abstract available. 


060,753 


PB90-266859/GAR PC E06/MF E06 





Laboratoire Arago, Banyuls-sur-Mer (France). 

Effets des a l’Echelle Cellu- 
laire en Milieu Marin. Protection de Il'Homme et et 
de Son Environnement (Effects of 

phates on Cells in Aquatic Environments. Protec- 
tion of Man and His Environment). 

Final rept. 

M. O. Soyer-Gobillard, and P. Prevot. 1990, bo 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Pari 
(France). Centre de Documentation de I’Armement. 


The action of parathion on the photosystem II of P. 
micans was specified and the effect of the toxin in vitro 
using isolated chloroplasts was identified. Electron 
transfer was shown to be inhibited in photosystem II in 
both whole cells and isolated chloroplast fragments. 
The inhibition varied with the parathion dose. Parath- 
ion is just as toxic to C. cohnii, non-chlorophyllian. The 
authors studied parathion’s intracellular action on ATP 
content in the cells, which also sheds light on the pos- 
sibility of ce apne pe oe a huge ATP con- 
sumer. Parathion does not geod modify the ATP 
content in cultured cells of P. micans. In contrast, ul- 
trastructural mitochondrial alterations are observed. 
Parathion triggers a considerable increase in ATP con- 
tent (+ 50% to + 300%) in C. cohnii. No mitochon- 
drial alteration is seen (though they seem especially 
numerous after its action). 


060,754 

PBS0-267394/GAR PC A03/MF A01 
Wisconsin Dept. of Natural Resources, Onalaska. Re- 
source Trend Analysis Station. 

Summary of Water Quality Characteristics at Se- 
lected Habitat Sites. Na Pool 8 of the Mis- 
sissippi River, July 17 through October 31, 1988. 
S. M. Scheilhaass, and G. L. Benjamin. Jul 90, 28p 
REPT-90-01 

Sponsored by Fish and Wildlife Service, La Crosse, 
WI. Environmental Management Technical Center. 


The Wisconsin Resource Trend Analysis station was 
established in July 1988. Training was provided in 
water quality techniques based on the Procedures 
Manual for the Long Term Resource Monitoring Pro- 
gram. The Station was equipped with sampling instru- 
ments and water quality sampling an by the third 
week in July, from the navigable section of Pool 8 of 
the Mississippi River. Weekly trends were similar in all 
habitats types throughout the sampling period, July 17 
to October 31, 1988. Dissolved —— average levels 
showed an increase at all habitats during the sampling 
period. Water clarity increased a the sampling 
period with a decrease in average turbidity and an in- 
crease in average secchi depth transparencies record- 
ed in all habitats. Velocities were variable, fluctuating 
with the flow at the lock and dam. 


060,755 

PBS0-267444/GAR PC A03/MF A01 
Fish and Wildlife Service, Washington, DC. 

Evaluating Soil Contamination. 

W. Beyer. Jul 90, 37p BIOLOGICAL-90(2) 


The ag ear was designed to help U.S. Fish and 
Wildlife Service contaminant specialists evaluate the 
degree of contamination of a soil, based on chemical 
analyses. Included are — criteria, opinions, 
brief descriptions of scientific articles, and miscellane- 
ous information that might be useful in making risk as- 
sessments. The intent was to make hard-to-obtain ma- 
terial readily available to contaminant specialists, but 
not to critique the material or develop new criteria. The 
compilation is to be used with its index, which includes 
about 200 contaminants. Entries include soil contami- 
nant criteria from other countries, contaminant guide- 
lines for applying sewage sludge to soil, guidelines for 
evaluating sediments, background soil concentrations 
for various elements, citations to scientific articles that 
may help estimate the potential movement of soil con- 
taminants into wildlife food chains, and a few odds and 
ends. Articles on earthworms were emphasized be- 
cause they are a natural bridge between soil and many 
species of wildlife. 


060,756 

PB90-269754/GAR PC E07/MF E07 
Institute of Hydrology, Wallingford (England). 
Nant-y-Mi Grassland improvement Study. 

A. M. Roberts, J. A. Hudson, and G. Roberts. c1990, 
92p IH-104, ISBN-0-948540-16-8 

See also PB88-105168. 


The initial stages of a catchment-scale study of the ef- 
fects of upland pasture improvement on streamflow 
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and on nutrient and sediment losses are described. 
Major changes in upland use will affect not only the 
quantity but also the quality of receiving waters, and 
hence the biota they contain. In particular, deteriora- 
tion in stream water quality resulting from intensifica- 
tion of upland management could reduce the benefi- 
cial diluting effect of upland runoff. Increasing nitrate 
concentration is of concern because of possible health 
implications. The eutrophication which can follow the 
release of phosphorus and potassium may lead to 
algal blooms and hence discoloration and odor in 
water supplies. Sediment loss may reduce reservoirs’ 
capacity and harm fish spawning grounds. Although 
much less widespread than afforestation, pasture im- 
provement is a significant land use change in the 
Welsh uplands. The s compares two catchments 
draining into Nant-y-Moch reservoir: one acted as a 
control, while the other was subjected to pasture im- 
provement, involving direct drilling of grass seed and 
surface application of fertilizers. 


060,757 

PB90-270125/GAR PC A15/MF A02 
_—— Survey, Hartford, CT. Water Resources 
Water Resources Data for Connecticut, Water 
Year 1989. 

Water-data rept. (Annual) 1 Oct 88-30 Sep 89. 

M. A. ione, B. S. Davies, J. R. Bohr, and B. W. 
Hunter. Jun 90, 334p USGS/WRD/HD-90/288, 
USGS/WDR/CT-89/1 

See also report for 1988, PB89-235485. 


Water resources data for the 1989 water year for Con- 
necticut consist of records of stage, discharge, and 
water quality of streams; stage, contents, and water 
quality of lakes and reservoirs; and water levels and 
water quality of ground-water wells. Specifically, it con- 
tains: (1) discharge records for 47 streamflow-gagi 
stations, and for 1 tidal volume streamflow station; (2 
stage-only records for 4 tidal-gaging stations; (3) con- 
tent records for 35 lakes and reservoirs; (4) water- 
quality records for 12 streamflow-gaging stations, for 
24 ungaged stream sites, for 1 tidal-gaging station, for 
4 lakes and reservoirs, for 2 harbors, for 5 precipitation 
stations, and for 179 wells; and (5) water-level records 
for 35 observation wells. 


060,758 
PB90-270133/GAR PC A17/MF A03 
om Survey, Anchorage, AK. Water Resources 


iv. 
Water Resources Data for California, Water Year 
1989. Volume 5. Ground-Water Data for California. 
Water-data rept. (Annual) 1 Oct 88-30 Sep 89. 

C. E. Lamb, J. A. Johnson, R. P. F: man, and D. 
A. Grillo. Jun 90, 388p USGS/WRD/HD-90/297, 
USGS/WDR/CA-89/5 

See also report for 1988, PB89-203483. Prepared in 
cooperation with California State Dept. of Water Re- 
sources, Sacramento. 


Water resources data for the 1989 water year for Cali- 
fornia consist of volume 5 which contains water levels 
for 1,037 observation wells and water-quality data for 
254 monitoring wells. 


060,759 

PB90-270620/GAR PC A11/MF A02 

a Survey, Anchorage, AK. Water Resources 
iv. 


_ Resources Data for Alaska, Water Year 
Water-data rept. (Annual) 1 Oct 88-30 Sep 89. 

R. D. Lamke, J. L. Van Maanen, B. B. Bigelow, P. J. 
Still, and R. T. Kemnitz. May 90, 234p USGS/WRD/ 
HD-90/286, USGS/WDR/AK-89/1 

See also report for 1988, PB89-212294. 


Water resources data for the 1989 water year for 
Alaska consist of records of stage, discharge, and 
water quality of streams, stage of lakes, and water 
levels and water quality of ground-water wells. The 
volume contains records for water discharge of 85 
gaging stations, water quality at 26 gaging stations, 
and water levels for 27 observation wells. Also includ- 
ed are data for 73 crest-stage partial record stations 
and 19 lakes. Additional water data were collected at 
various sites not involved in the systematic data-col- 
lection program and are published as miscellaneous 
measurements and analyses. 


060,760 
PB90-271917/GAR PC A04/MF A01 


General 


Environmental Protection Agency, Washington, DC. 
Office of Pesticides and Toxic Substances. 

Variability of Household Water Lead Levels in 
American Cities. 

Final draft rept. 

A. H. Marcus, K. Hogan, and M. Cox. 21 Aug 90, 75p 
Sponsored by Battelle, Arlington, VA. 


The authors estimated the most significant sources of 
variability in repeat samples of water lead concentra- 
tions from household and service lines in six U.S. 
cities: Bennington, VT; , MA; Chicago, IL; New 
Bedford, MA; Newport News, VA; and Seattle, WA. 
The Boston, Bennington, and Seattle samples include 
both baseline samples and samples after pH and alka- 
linity adjustment (’treatment’) has been carried out. 
The most significant sources of variability included: dif- 
ferences in household plumbing, differences in hard- 
ness or corrosivity of household water as indexed by 
PH and alkalinity, and seasonal effects (possibly relat- 
ed to water temperature). Repeat sampling variability 
was often | (lognormal coefficient of variation 
greater than 0.58) or very large (lognormal coefficient 
of variation greater than one). In Boston, estimated 
90th percentiles decreased by a factor of 1.5 within 
four months after treatment began, and by a factor of 
3.4 after 3 years. 


General 


060,761 


AD-A224 705/4/GAR PC A08/MF A01 


Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Biodegradation of Jet Fuel in Vented Columns of 
Water-Unsaturated Sandy Soil. 

Master’s thesis. 

pny Coho. 1990, 173p Rept no. AFIT/CI/CIA-90- 


The effect of soil water content on the rate of jet fuel 
(JP-4) biodegradation in air-vented, water-unsaturated 
columns of sandy soil was investigated. The contami- 
nated soil was obtained from a spill site located on 
Tyndall AFB, Fla. The initial soil loading was 4590 mg 
of JP-4/kg of dry soil. Three laboratory columns were 
packed with the contaminated soil, saturated and 
drained for periods of 81-89 days. Two columns were 
continuously vented with air, and the third, intended to 
provide an anaerobic control, was vented with nitro- 
gen. The venting gas flows were maintained between 
1 and 2.5 soil pore volume changeouts per day. The 
total JP-4 removal in the air-vented columns averaged 
44% of the mass originally present. Biodegradation 
and volatilization accounted for 93% and 7% of the 
total removal, respectively. A maximum biodegrada- 
tion rate of 14.3 mg of JP-4/kg of moist soil per day 
was observed at a soil water content of approximately 
72% saturation. Soil drainage characteristics indicated 
that this water content may have corresponded to 
100% of the in situ field capacity water content. 
Theses. (EDC) 


060,762 
DE90012326/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 
Workshop on risk assessment and risk 

trip report, October 23-31, 1987. 
C. C. Travis. 13 Nov 87, 22p ORNL/FTR-2750 
Contract ACO5-840R21400 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The traveler attended the 2nd US--Japan workshop on 
Risk Assessment and Risk Management and present- 
ed a paper entitled “Risk Assessment Techniques.” 
the objective of the workshop was to investigate differ- 
one 8 ee oe ee eo 
approaches to environme isk management. 

became that differences exist between the 
two nations. In Japan, the approach to environmental 
risk management is essentially a closed system based 
on personal networks and principles of confidentiality. 
This system discourages wide interest-group participa- 
tion. In contract, the US ch is essentially an 
open based on explicit procedures and princi- 
ples of law. This — encourages wide interest- 
group participation. Government officials in Japan gen- 
erally place little emphasis on the use of formal, quan- 
titative risk assessments and cost-benefit analyses; in- 
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General 


stead, higher priority is given to qualitative data and 
analyses. US government officials generally place 
great emphasis on the conduct and use of formal, 
quantitative risk assessments and cost-benefit analy- 
ses. 


060,763 
DES0012790/GAR PC A02/MF A01 
Oak Ridge National Lab., TN. 

What about compliance with NEPA. 

L. L. Sigal, and G. F. Cada. 1990, 6p CONF- 
9004182-3 

Contract AC05-840R21400 

Environmental symposium: environmental compliance 
and enforcement at DOD installations in the 1990’s 
(17th), Atlanta, GA (USA), 17-20 Apr 1990. Sponsored 
by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


In 1986, the Environmental Protection Agency (EPA) 
issued its Environmental Auditing Policy Statement 
(Fed. Regist. 51:25004). The policy encourages feder- 
al agencies to voluntarily develop comprehensive au- 
diting programs to ensure environmental compliance. 
Since that time, environmental auditing programs have 
been developed and implemented by many federal 
aoencies, particularly the Department of Defense 
(DOD). Most of these programs focus on those acts 
having implementing regulations with standards and/ 
or permit requirements (e.g., Resource Conservation 
and Recovery Act, Clean Water Act, Clean Air Act). 
Seldom, if ever, has compliance with the National En- 
vironmental Policy Act (NEPA), our basic national 
charter for protection of the environment, been a part 
of these audit programs. Adequate compliance with 
NEPA, however, is a fundamental test of a facility’s 
comprehensive response to environmental regulations 
because it requires all federal agencies (and non-fed- 
eral agencies when federal funding is used) to system- 
atically evaluate the potential effects on the environ- 
ment of their major actions. This paper describes a 
protocol developed by Oak Ridge National Laboratory 
ng to assess compliance with NEPA at federal fa- 
cilities. 


060,764 

DES$0013053/GAR PC AO1/MF AO1 
Louisiana State Univ., Baton Rouge. School of Geosci- 
ence. 

Environmental monitoring at designed geopres- 
sured-geothermal well sites, Louisiana and Texas. 
Quarterly status report, April-June 1990. 

Progress rept. 

1990, 5p DOE/NV/10425-T1 

Contract FC07-85NV10425 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This document covers the activities of monitoring envi- 
ronmental aspects at designated geothermal wells in 
Texas and Louisiana during the second quarter of 
1990 by the Louisiana Geological Survey, Louisiana 
FSD) University under contract with US DOE. 1 fig. 


060,765 

DES0013222/GAR PC A02/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Applicability of the integrative bargaining process 
for negotiating and implementing federal facility 
environmental compliance agreements. 

J. A. Walker. 1990, 6p CONF-9006222-1 

Contract FG02-88DP48058 

International association for conflict management 
annual conference (3rd), Vancouver (Canada), Jun 
ay, crea, by Department of Energy, Washing- 
‘on, DC. 

Portions of this document are illegible in microfiche 
products. 


The primary objective of this paper is to determine the 
potential usefulness of an integrative bargaining proc- 
ess for negotiating and implementing environmental 
—— agreements among Federal facilities, the 
US Environmental Protection Agency, and state envi- 
ronmental regulatory agencies. To operationalize this 
objective a five-step process is proposed: provide his- 
torical background on federal facility environmental 
problems and compliance agreements, examine the 
process of meer integrative bargaining model 
potentiality, established by Richard Walton and Robert 
McKersie, suggest refinements to Walton and McKer- 
sie’s process, apply the refined process to the case of 
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negotiating federal facility compliance agreements, 
and suggest strengths and weakness of the integrative 
approach in negotiating and implementing federal fa- 
cility compliance agreements. Tactics suggested by 
Walton and McKersie that support integrative ap- 
proaches will be defined. 


060,766 

DE90013392/GAR 

Oak Ridge National Lab., TN. 
Mercury as an environmental pollutant. Foreign 
trip report, June 7, 1990-June 14, 1990. 

R. R. Turner. 28 Jun 90, 9p ORNL/FTR-3648 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


PC A02/MF A01 


The traveler attended the conference “Mercury as an 
Environmental Pollutant” and presented a technical 
poster entitled “‘Biotransformations of Mercury in Con- 
taminated and Control Streams in Relation to the 
Abundance of Microbial Gene Sequences Encoding 
Mercury Resistance.” Although a great deal of the 
subject matter of the conference dealt with the biogeo- 
chemical cycling of mercury in aquatic and terrestrial 
systems which have not been subjected directly to in- 
dustrial pollution, several presentations addressed 
contamination scenarios similar to those at the Oak 
Ridge site. These included one presentation concern- 
ing application of ion exchange resins in the treatment 
of mercury-contaminated wastewater and soil, and 
several concerning the role of mercury-resistant bacte- 
ria in biotransformations of mercury at contaminated 
sites. The Swedish experience with various methods 
of treating lakes to reduce mercury in fish was the sub- 
ject of several presentations and one field trip. 


060,767 


DE90013506/GAR PC A04/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Pacific Northwest Laboratory annual report for 
1989 to the Assistant Secretary for Environment, 
Safety, and Health. Part 5, Environment, safety, 
health, and quality assurance. 

Progress rept. 

L. G. Faust, P. G. Doctor, and J. M. Selby. Apr 90, 
51p PNL-7200-Pt.5 

Contract ACO06-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
~ re Original copy available until stock is exhaust- 


Part 5 of the 1989 Annual Report to the US Depart- 
ment of Energy’s Assistant Secretary for Environment, 
Safety, and Health presents Pacific Northwest Labora- 
tory’s progress on work performed for the Office of En- 
vironmental Guidance and Compliance, the Office of 
Environmental Audit, the Office of National Environ- 
mental Policy Act Project Assistance, the Office of Nu- 
clear Safety, the Office of Safety Compliance, and the 
Office of Policy and Standards. For each project, as 
identified by the Field Work Proposal, there is an arti- 
cle describing progress made during fiscal year 1989. 
Authors of these articles represent a broad spectrum 
of capabilities derived from five of the seven technical 
centers of the Laboratory, reflecting the interdiscipli- 
nary nature of the work. 35 refs., 1 fig. 


060,768 
DE90013543/GAR PC A03/MF A01 
— = se near as Lab., CA. 

nergy and Technology Review, April 1990. 
A. K Sateen, i psy: K. Gleason, R. D. Kirvel, 
and N. M. Sanford. i 90, 46p UCRL-52000-90-4 
Contract W-7405-ENG-48 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
_—— Original copy available until stock is exhaust- 


Energy and Technology is published by Lawrence 
Livermore Laboratories monthly to report on progress 
for the several programs currently being conducted. 
Specific articles are: Environmental Restoration; Up- 
grading of LLNL’s wastewater control program; and 
muon-Catalyzed fusion. 22 refs., 27 figs., 1 tab. (FSD) 


060,769 


DE90013797/GAR 
Oak Ridge National Lab., TN. 


PC A02/MF A01 


Application of the principles of environmental 
impact assessment to policy, plans, and programs. 
Foreign trip report, June 16-20, 1990. 

L. L. Sigal. 29 Jun 90, 9p ORNL/FTR-3656 

Contract 76ERO1112act ACO5-840R21400 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


A proposal to study the application of the principles of 
EIA to policy, plans, and programs was submitted by 
the US Environmental Protection Agency (US EPA) to 
the Senior Advisors on Environmental and Water Prob- 
lems of the United Nations Economic Commission. 
Upon approval, US EPA asked Oak Ridge National 
Laboratory (ORNL) to support its efforts as lead coun- 
try on an international task force. Representatives 
from Austria, Canada, Finland, Norway, Poland, 
Sweden, and the United Kingdom attended the first 
meeting; additional countries are expected to partici- 
pate at the next meeting. The administrative/legal set- 
ting for EIA in each country was reviewed. The objec- 
tives of the task force were defined, and issues related 
to the application of EIA at the policy level were dis- 
cussed. The investigation will focus on a review and 
summary of case studies to determine applicable 
methods and approaches from which conclusions can 
be drawn and recommendations can be made. ORNL 
is responsible for overall project management, includ- 
ing development of the report. 


060,770 


DE90013798/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

1988 environmental monitoring report, Tonopah 
Test Range, Tonopah, Nevada. 

G. C. Millard, R. G. Hamilton, J. Phelar, and G. L. 
West. May 89, 30p SAND-89-1367 

Contract 76ER01112act AC04-76DP00789 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The Tonopah Test Range is located about 140 air 
miles north of Las Vegas, Nevada, and covers 624 
square miles within the Nellis Air Force base Bombing 
and Gunnery Range. The range is used for various 
USDOE and USDOD program tests that are critical to 
national defense. Activities that affect the environment 
are mainly road construction, preparation of instru- 
mentation sites, and disturbance of the terrain from 
weapons testing. Monitoring of the test range is done 
routinely by the US Environmental Protection Agency 
(EPA) to supplement Sandia’s monitoring effort asso- 
ciated with Sandia test activities. EPA monitoring re- 
sults for 1988 indicate that test range operations do 
not adversely affect the off-site environment or the 
public. 14 refs., 2 figs., 11 tabs. 


060,771 


DE90013799/GAR PC A11/MF A02 
Sandia National Labs., Albuquerque, NM. 

1988 environmental monitoring report, Sandia Na- 
tional Laboratories, Albuquerque, New Mexico. 

G. Millard, G. Yeager, J. Phelan, T. Wolff, and P. Pei. 
May 89, 226p SAND-89-1368 

Contract 76ER0O1112act ACO04-76DP00789 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Sandia National Laboratories (SNL), Albuquerque is 
located south of Albuquerque on Kirtland Air Force 
Base. Because radionuclides are potentially released 
in small quantities from its research activities, SNL, Al- 
buquerque has a continuing environmental monitorin 
program which analyzes for cesium-137, tritium, urani- 
um, alpha emitters, and beta emitters in water, soil, air, 
and vegetation. A total of 5.23 curies of argon-41 were 
released as a result of SNL, Albuquerque operations in 
1988. The albuquerque population received an esti- 
mated 0.04 person-rem from airborne radioactive re- 
leases, whereas it received greater than 44,500 
person-rem from naturally occurring radionuclides. A 
nonradioactive effluent monitoring program at SNL, Al- 
buquerque includes groundwater, stormwater and 
sewage monitoring. Results indicate that the ground- 
water has not been impacted by the chemical waste 
landfill. Preliminary testing of stormwater showed that 
no pollutants were above minimum detectable levels. 
A program to investigate potential remedial action 
sites has been started. 47 refs., 12 figs., 19 tabs. 





060,772 


DE90014204/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Impact, hazard, and risk assessment of toxic ef- 
fects on nonhuman organisms. 

G. W. Suter. 1989, 16p CONF-891098-8 

Contract ACO5-840R21400 

The scientific challenges of NEPA: future directions 
based on 20 years of experience, Knoxville, TN (USA), 
24-27 Oct 1989. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


When the National Environmental Policy Act (NEPA) 
was enacted, environmental toxicology was nearing 
the end of a long infancy. Toxicity testing procedures 
were not standardized, testing was almost entirely lim- 
ited to determining lethal effects of acute exposures of 
fully developed organisms, and there was no assess- 
ment paradi ie for effective use of test data. The re- 
pod mae of NEPA that all effects of major federal ac- 
tions be predicted and disclosed presented a major 
pone However, environmental toxicity assess- 
ments for NEPA did not generate improvements in 
either toxicology or assessment techniques. Instead, 
assessment dealt with chemical emissions largely in 
terms of their compliance with standards and permits. 
This paper presents of argument that this approach is 
not adequate and that ecological risk assessment is 
the best approach for assessing toxicological effects 
under NEPA. 21 refs., 2 figs. 


060,773 


DE90797091/GAR PC A03/MF A01 

— Energy Research Foundation ECN, 
etten. 

Characterization of municipal solid waste incinera- 

tor residues for utilization: Leaching properties. 

H. A. Van der Sloot, and G. J. De Groot. Apr 90, 20p 

ECN-RX-90-020 

To be published in Proceedings of the ash utilization 

and stabilization conference (ASH 2), Washington, DC, 

USA, 8-9 November. 

U.S. Sales Only. Portions of this document are illegible 

in microfiche products. 


The leaching properties of construction materials con- 
taining municipal solid waste (MSW) incinerator resi- 
dues are discussed. The utilization of MSW incinerator 
fly ash in asphalt concrete and of MSW incinerator 
bottom ash in concrete paving blocks is compared with 
the application of pulverized coal ash as admixture in 
these products. The leaching mechanisms from solid 
waste forms as observed in a tank leach test similar to 
ANS 16.1 are discussed. Intrinsic leach parameters 
obtained from this tank leach test indicate systematic 
and reproducible behavior within one category of ma- 
terials. Provided the physical structure of the products 
remains intact, long term release from construction 
materials and stabilized waste forms can be calculat- 
ed. The tank leaching test provides useful information 
for environmental assessment of the wide variety of 
products in an even wider range of possible applica- 
tions. 9 figs., 13 refs., 4 tabs. 


060,774 


N90-24186/0/GAR PC A99/MF A04 
Piper and Marbury, Washington, DC. 

Environmental Liabilities of Government Contrac- 
tors and Agencies. 

T. H. Truitt, S. D. Sawtelle, J. J. Duffy, C. A. Potter, 
and J. F. Liss. Oct 89, 747p 


This is a course manual written by attorneys for gov- 
ernment contractors and agencies concerning their 
legal obligations and liabilities for the environmental 
impact of their activities. Areas covered include: liabil- 
ities for current or past activities; fundamentals of the 
laws and specific environmental protection acts; the 
application and enforcement procedures used against 
government contractors and against Federal, state, 
and local government; contractor cost recovery poli- 
cies and mechanics of actions; and insurance cover- 
age issues. Space is provided on each page for the 
student to add notes. 


060,775 


PB90-264672/GAR PC A06/MF A01 
Tulane Univ., New Orleans, LA. School of Public 
Health and Tropical Medicine. 


HEALTH CARE 


Community & Population Characteristics 


Fate of Ethylene Glycol in the Environment. 

Final rept. 1987-89. 

A. A. Abdeighani, A. C. Anderson, G. A. Khoury, and 

S. N. Chang. Dec 89, 125p FHWA/LA-90/228 

pata by Federal Highway Administration, Baton 
—— LA. Louisiana Div., and Louisiana Transporta- 

fion esearch Center, Baton Rouge. 


The Louisiana Department of Transportation and De- 
velopment uses ethylene glycol (EG) as a deicing 
agent on bridges. The study was undertaken to assess 
the impact of ethylene glycol on workers and the envi- 
ronment after spraying. The objectives of the project 
were to determine the level of exposure of workers 
spraying EG on bridges; to monitor the level of EG in 
the atmosphere above sprayed bridges; to determine 
the aqueous concentrations of EG due to runoff of the 
chemical from sprayed bridges to the aquatic environ- 
ment; and to determine the effect of EG in the aquatic 
environment including sorption capacity to soil, acute 
toxicity to bluegill sunfish, crawfish, and microorga- 
nisms, bioaccumulation in crawfish, and biodegrada- 
tion by soil microorganisms. 


060,776 


PB90-266727/GAR PC A07/MF A01 
Camp, Dresser and McKee, Inc., Boston, MA. 
Assessing UST C Action Technologies: 
Early Screening of Clean-up Technologies for the 
Saturated Zone. 

Rept. for Jun 88-Feb 90. 

P. J. Reidy, W. J. Lyman, and D. C. Noonan. Jun 90, 
135p EPA/600/2-90/027 

Contract EPA-68-03-3409 

See also PB90-187220. Sponsored by Environmental 
Protection Agency, Cincinnati, OH. Risk Reduction En- 
gineering Lab. 


The manual assists the user in making a preliminary 
evaluation of the likely effectiveness of various remedi- 
ation technologies in the event of a release of petrole- 
um products into the saturated zone. The manual 
helps the user develop a conceptual understanding of 
site conditions before extensive field studies are com- 
pleted; discusses remediation goals; identifies and 
helps the user evaluate technologies capable of meet- 
ing remediation goals; and discusses follow-up meas- 
ures. To help the user develop a conceptual under- 
standing of the site (i.e., conduct a preliminary site as- 
sessment) the manual shows how to collect basic in- 
formation about the subsurface environment and the 
released product. The manual also provides default 
values for some parameters if field data are not avail- 
able or have not yet been collected. The user is then 
assisted in making a preliminary determination of the 
likely phase partitioning and mobility of petroleum 
products in the saturated zone. The three ‘phases’ 
considered in the manual are: non-aqueous phase 
liquid (NAPL); dissolved in groundwater; and sorbed to 
soil particles. Worksheets are provided to aid in eval- 
uation of the alternative technologies. For each work- 
sheet, factors critical to the successful implementation 
of a given technology are presented. 


060,777 


PB90-267402/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Enforcement. 

Environmental Enforcement: A Citizen’s Guide. 
Final rept. 

Mar 90, 38p EPA/OE/LE-133 


The booklet explains the complex functions of the En- 
vironmental Protection Agency’s (EPA’s) environmen- 
tal law enforcement anism. The structure of the 
Agency’s enforcement apparatus, the methods and 
the enforcement officials who use them are identified 
and described. The booklet is designed as a guide for 
all citizens and can be used as an overview for anyone 
interested in the environmental enforcement system. It 
summarizes the government process that enforce- 
ment officials use when taking action against someone 
for not complying with environmental laws and in- 
cludes discussion about: inspections, criminal investi- 
gations, litigation, deterrence and how the individuals 
of the public can help. 


060,778 


PB90-268632/GAR PC A07/MF A01 
— Resources Management, Inc., Annap- 
olis, MD. 


060,780 


Environmental Review = bee age mes Electric Power 
a 's Proposed int Combustion 
Turbine Facility. 

D. Mountain, N. Peters, L. Rafalko, C. Roth, and R. 
Brower. Jun 90, 145p PPRP/PPSE-10-2 

See also PB90-247552. Prepared in cooperation with 
Versar, Inc., Columbia, MD., and PDH Associates, 
Washington, DC. Sponsored by Maryland Power Plant 
Research Program, Annapolis. 


The Potomac Electric Power Company (PEPCO) has 
submitted an application to the Maryland Public Serv- 
ice Commission (PSC) for a license to build four com- 
— turbines on the property of its Chalk Point Gen- 
iting Station. Environmental impacts of the pro- 
project are expected to be minimal. The facility 
will be small relative to the existing Chalk Point station; 
further, the large size of the overall PEPCO property 
and the rural character of the vicinity will serve to 
buffer the effects of the facility. The report discusses 
PEPCO’s requested appropriations for ground water to 
meet the water needs of the proposed plant, and rec- 
ommends that limitations lower than those requested 
by the utility be placed on ground water withdrawals. It 
is recommended that PEPCO be required to create a 
23-acre tree preservation zone, or alternatively under- 
take the reforestation of 23 acres of currently unforest- 
ed land in the vicinity of the site. PEPCO should also 
be required to monitor ambient noise levels at the 
property boundary after construction of the new units 
is completed, and to coordinate efforts with Prince 
George’s County to alleviate any traffic congestion 
that may result from construction activities at the plant 
site. 
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060,779 

PB90-267436/GAR PC A03/MF A01 

a — for Health dhenpomr ee Tae Hyattsville, “~~ 
ferns Oo} a ividual Changes 

Contraceptive “ao ag States, 1965-1975. 

Vital and health statistics serie 

bn 79, 29p DHEW/PUB/PHS-79-1401, VHS/SER- 

/17 
Library of Congress catalog card no. 78-31996. 


The’ document presents an analysis of aggregate 
changes in contraceptive methods used by American 
couples in their first marriages over the decade 1965- 
75 and an analysis of changes in individual choices of 
contraceptive methods between 1970 and 1975. This 
information is based on interviews with the same 
women in the two years. 


060,780 

PB90-268871/GAR PC A08/MF A01 
National Center for Health Statistics, ae MD. 
— Statistics on Older Persons, United States, 
Vital health statistics series. 

- 87, 169p DHHS/PUB/PHS-87-1409, VHS/SER- 
3/25 

Portions of this document are not fully legible. 


The National Center for Health Statistics (NCHS) col- 
lects data on the health of older persons through nu- 
merous data systems. The Vital Statistics Program and 
the National Health and Nutrition Examination Survey 
(NHANES) are examples. The report contains statis- 
tics from the data systems covering four general 
areas--mortality, other measures of health status and 
determinants of health, use of health care, and health 
costs. The structure of the report is patterned after the 
annual publication ‘Health, United States,’ with de- 
tailed tables and accompanying text. Where data 
permit, the tables contain age, sex, and race categori- 
zations including the age group 85 years and over as 
well as aggregated data for persons aged 65 years and 
over and 75 years and over. For comparison purposes, 
the tables also include data concerning the transition 
age group 55-64 years of age. 
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060,781 

PB90-269911/GAR PC A04/MF A01 
National Center for Health Statistics, Hyattsville, MD. 
lliness, Disability, and H lization among Vet- 
erans. United States, July 1957-June 1961. 

Vital and health statistics series. 

R. R. Fuchsberg. Mar 65, 56p PHS-PUB-1000-SER- 
10-14 

Library of Congress catalog card no. 65-60030.Por- 
tions of this document are not fully legible. 


The report shows selected statistics relating to disabil- 
ity days, the prevalence of chronic conditions, limita- 
tions affecting activity and mobility, hearing impair- 
ments, edentulous persons, hospital discharges, and 
days of hospitalization, by veteran status, age, family 
income, and work status. Statistics are based on data 
collected in household interviews during the period 
July 1957-June 1961. 


060, 782 

PB90-272154/GAR PC AO5/MF A01 
National Center for Health Statistics, Hyattsville, MD. 
Catalog of Electronic Data Products. 

Jul 90, 82p DHHS/PUB/PHS-90-1213 


The catalog lists and describes the public-use data 
files produced by The National Center for Health Sta- 
tistics (NCHS). More than 500 public-use data files, 
representing most of the NCHS data collection pro- 
grams, are available for purchase and use. Public use 
data files are prepared and disseminated to s| and 
enhance access to the full scope of data. NCHS data 
systems include a national vital registration program; 
household interview and health examination surveys; 
surveys of hospitals, nursing homes, physicians, and 
other health care providers; and other periodic or oc- 
casional data collection activities to produce a wide 
spectrum of health and health-related data. NCHS 
data users encompass all levels of government, the 
academic and research communities, and business. 
The majority of the data files released by NCHS con- 
tain microdata to allow researchers to ——— find- 
ings in whatever format appropriate for their analyses. 


Data & Information Systems 


060, 783 

PB90-267428/GAR PC A04/MF A01 
National Center for Health Statistics, Hyattsville, MD. 
Reporting Chronic Conditions in the National 
Health Interview Survey: A Review of Tendencies 
from Evaluation Studies and Methodological Test. 
T. B. Jabine. May 87, 54p DHHS/PUB/PHS-87-1379, 
ISBN-0-8406-0367-3 

Also available from ~~ of Docs. Also pub. as Nation- 
al Center for Health Statistics, Hyattsville, MD. rept. 
no. VHS/SER-2/105. Library of Congress catalog card 
no. 87-600204. 


Minicontracts were awarded to university cognitive sci- 
entists to study the cognitive tasks performed by re- 
spondents to survey questions, and focused on specif- 
ic factors known to be related to response error. Two 
of the studies concern the recall and reporting of 
chronic conditions in the National Health Interview 
Survey (NHIS). The report provides background infor- 
mation on reporting of chronic conditions and physical 
impairments in NHIS and other health interview sur- 
veys. Relevant results from methodological and eval- 
uation studies conducted or sponsored by NCHS are 
reviewed systematically; and some findings from other 
health interview surveys and methodological experi- 
ments are also presented. The survey objectives and 
operating procedures for the collection and processin 
of data on chronic conditions in NHIS are described. 
Current data requirements and procedures are de- 
scribed first; significant changes that have occurred 
— the beginning of NHIS in 1957 are then enumer- 
ated. 


060,784 

PB90-269978/GAR PC A03/MF A01 
National Center for Health Statistics, Hyattsville, MD. 
Use of Hospital Data for Epidemiologic and Medi- 
cal-Care Research: A Report of the United States 
National Committee on Vital and Health Statistics. 
Vital and health statistics series. 

Jun 69, 17p PHS-PUB-1000-SER-4-11 

Library of Congress catalog card no. 70-600272. 
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The report, prepared by a Subcommittee of the U.S. 
National Committee on Vital and Health Statistics, 
views the development of hospital data in the United 
States and discusses how they may be used for epide- 
miologic studies of chronic disease, for disease sur- 
veillance purposes, and for medical-care research. 
The full potential of morbidity and other data in hospital 
records needs to be exploited for epidemiologic and 
medical-care research. 
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060,785 

DE90013660/GAR 

Argonne National Lab., IL. 
Health hazards in the ae oe. 

G. E. Myers, and J. S. Gregar. 1990, 13p CONF- 
9006231-1 

Contract 76ER01112act W-31109-ENG-38 

ASGS ‘90: American scientific glassblowers society 
conference, Orlando, FL (USA), 25-29 Jun 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Since the beginning of the Occupational Safety and 
Health Administration, commonly referred to as OSHA, 
there have been fewer resources devoted to safety in 
the small workplace than to workers in larger plants 
and factories. Many glassblowers are among those 
who must educate themselves about safe work prac- 
tices through special organizations and individual inter- 
est. Many materials frequently used throughout the 
glass industry have recently been found to be hazard- 
ous. Many commonly used articles and chemicals 
found in the glass shop may not be safe even though 
you have used them for years. This document dis- 
cusses the health hazards and pathways of organic 
solvents and other hazardous materials used in the 
glass industry. Also included are safety precautions 
and preventive actions to be followed. 
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060,786 
PBS0-591710/GAR Subscription 
Health Care Financing Administration, Baltimore, MD. 
Bureau of Program Operations. 
Outpatient Code Editor (OCE), Version 5.2 (for 
non-Hospitals). 

ftware. 
Jul 90, mag tape HCFA/SW/MT-90/009 
System: IBM 4341-12; MVS/XA operating system. 
Language: COBOL. Supersedes PB90-501065. See 
also PB90-591720. 
Available in 9-track EBCDIC character set, 1600 bpi. 
Available on subscription only, U.S., Canada and 
Mexico price $925.00/year; all others $1850.00. For 
price at 6250 bpi, contact NTIS. Price includes docu- 
mentation, PB90-132333 and PB90-132325. Issued 
three times a year. 


The Outpatient Code Editor (OCE) program edits out- 
patient hospital claims to deter incorrect billing data. It 
reviews each HCFA Common Procedure Coding 
System and International Classification of Diseases, 
9th revision, Clinical Modification (ICD-9-CM) code for 
validity and coverage. 


060,787 

PB90-591720/GAR Subscription 
Health Care Financing Administration, Baltimore, MD. 
Bureau of Program Operations. 

Outpatient Code Editor (OCE), Version 5.2 (for 
Hospitals). 

Software. 

Jul 90, mag tape HCFA/SW/MT-90/008 

System: IBM 4341-12; MVS/XA operating system. 
Language: COBOL. Supersedes PB90-501057. See 
also PB90-591710. 

Available in 9-track EBCDIC character set, 1600 bpi. 
Available on subscription only, U.S., Canada and 
Mexico price $525.00/year; all others $1050.00. For 
price at 6250 bpi, contact NTIS. Price includes docu- 
mentation, PB90-132333 and PB90-132325. Issued 
three times a year. 


The Outpatient Code Editor (OCE) program edits out- 
patient hospital claims to deter incorrect billing data. It 
reviews each HCFA Common Procedure Coding 
System and International Classification of Diseases, 
9th revision, Clinical Modification (ICD-9-CM) code for 
validity and coverage. 


Health Care Measurement 
Methodology 


060, 788 


AD-A224 607/2/GAR PC A03/MF A01 
Naval Health Research Center, San Diego, CA. 
Disease and Non-Battle Injury Rates for Navy En- 
listed Personnel during Peacetime. 

W. M. Pugh, M. R. White, and C. G. Blood. 21 Dec 
89, 32p Rept no. NHRC-89-51 


Disease and Non-Battle Injury (DNBI) rates needed for 
medical planning were derived from the hospital ad- 
missions records and outpatient visits of U.S. Navy en- 
listed personnel. Hospital admissions of personnel 
from 290 U.S. Navy ships and 983 shore stations for 
the years 1980 through 1984 were examined. Records 
of outpatients requiring bed rest were collected from 
12 U.S. Navy ships and three shore facilities. DNBI 
rates were computed from these data for forces afloat 
and forces ashore in Northeast Asia, Southwest Asia, 
and Europe. In addition, DNBI rates were computed for 
hospital admissions of personnel stationed in the Con- 
tinental United States. Hospital Admission rates 
ranged between 0.125 and 0.412 admissions per 1000 
persons per day. Mental Disorders, Diseases of the Di- 
gestive System, and Accidents, Poisonings and Vio- 
lence accounted for the greatest number of hospital- 
izations of shipboard personnel. Although results were 
mixed for shore facilities, Mental Disorders continued 
to account for a large proportion of the hospitaliza- 
tions. Overall, DNBI rates were higher for outpatients 
requiring bed rest than patients admitted to a hospital. 
The categories that contributed most to the outpatient 
DNBI rates were Respiratory lliness, Diseases of the 
Digestive System, and Infective and Parasitic Dis- 
eases. Although these results reflect DNBI rates under 
peacetime conditions, it was concluded that these 
data may be useful in developing projections for war- 
time operations. 
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AD-A224 579/3/GAR PC A08/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Effect of Structured Preadmission Preoperative 
Teaching on Patient Outcomes After Abdominal 
Surgery. 

Master’s thesis. 

A. N. Cox. 1990, 168p Rept no. AFIT/CI/CIA-90-056 


An experimental pretest-posttest contro! group design 
was used to compare recovery outcomes of subjects 
receiving preadmission preoperative education 
planned and presented by the clinical nurse specialist 
with subjects receiving routine preoperative prepara- 
tion by clinic staff nurses. Incidence of postoperative 
complications by record review and changes in pulmo- 
nary function tests were assessed on the second post- 
operative day in the hospital. Postdischarge recovery 
was measured two weeks after surgery by telephone 
using a structured interview schedule. There was a sig- 
nificant difference in return of bowel function (p < 
0.01), but not in pulmonary complications (p > 0.57), 
inspiratory capacity (p postdischarge recovery (p > 
0.71, p > 0.72). Theses. (EDC) 


060,790 


AD-A224 794/8/GAR PC A03/MF A01 
Naval Health Research Center, San Diego, CA. 





ot gga of the Navy’s Health Promotion Video- 
pes. 

Interim rept. 

S. L. Kaszas, and D. S. Nice. 30 Apr 90, 35p Rept 
no. NHRC-90-11 


The objectives of this study were (a) to evaluate the 
Navy’s six health promotion videotapes in terms of 
changes in knowledge, self-efficacy, behavioral inten- 
tions, and self-report of behavior, (b) to determine the 
effects of a pre- and postviewing discussion, and (c) to 
report subjective viewer ratings for each of the six vid- 
eotapes. The purpose of this research was to deter- 
mine if viewing a videotape could be an effective 
method to promote healthful knowledge and behaviors 
among Navy personnel. A repeated measures, split- 
plot factorial design was employed to evaluate the six 
videotapes. A pre- and posttest questionnaire was 
used to assess changes in knowledge, self-efficacy, 
behavioral intent, and self-report of behavior in 299 
active duty, Navy personnel from four shore com- 
mands and three ships. In addition, a short survey was 
administered after the viewing of each videotape to 
obtain viewer ratings and comments. Analyses of the 
knowledge scores indicated no significant differences 
between groups (experimental, control) across time 
(pretest, posttest) for five of the six videotapes. The 
one videotape that produced significant knowl ef- 
fects was the back injury prevention videotape. - 
rate analyses of the self-efficacy measures, behavioral 
intentions, self-report of behavior, and of the pre- and 
postviewing discussion did not reveal any significant 
results. Additional analyses on high risk subgroups 
were also reported. Among the viewer ratings, the 
back injury prevention videotape was rated higher than 
all of the other videotapes on all seven of the rating 
items. (sdw) 
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060,791 
AD-A224 858/1/GAR PC A06/MF A01 
aoe Health Services Command, Fort Sam Houston, 


Implementing DRGs at Silas B. Hays Army Commu- 
nity Hospital: Enhancement of Utilization Review. 
(Final Report for July 21, 1989-June 21, 1990). 
Master’s thesis. 

H. C. May. Jun 90, 117p Rept no. HCA-1-87 


Silas B. Hays U.S. Army Community Hospital, Fort Ord, 
California has the potential to lose over $900 thousand 
in the supply budget category starting in fiscal year 
1991. This reduction will occur during the conversion 
from a workload measure based on admissions, births 
and beds occupied (Medical Care Composite Unite, 
MCCU) to a Diagnosis Related Group (DRG) based 
workload measurement system. Title 10, Chapter 55 of 
the U.S. Code, Section 1101 requires the Department 
of Defense to use DRGs as the primary criterion for 
allocation of medical resources. The purpose of this 
study is to analyze the compensation of Silas B. Hays 
Hospital under DRGs. The approach includes deter- 
mining compensation’s functional relationship to a pa- 
tients gender, age, category, admitting service, length 
of stay, number of diagnoses, number of procedures, 
and transfer status, through stepwise multiple linear 
regression analysis. The results of this study showed 
the majority of variance in case mix can be explained 
by length of stay. The three most significant clinic serv- 
ices were: (a) Newborn nursery, (b) Obstetrics, and (c) 
Family Practice Obstetrics. Dramatic changes in reim- 
bursement were found possible using peer group man- 
agement techniques. 


060,792 

PB90-268251/GAR PC A08/MF A01 

Mathematica Policy Research, Inc., Princeton, NJ. 

Evaluation of the Rural Secondary Specialty 

Center Demonstration Project. 

Final rept. 

PAS Adams, G. E. Wright, and J. Robbins. Aug 89, 
p 

Contract HCFA-500-87-0028-6 

Prepared in cooperation with SysteMetrics/McGraw- 

Hill, Inc., Washington, DC. Sponsored by Health Care 

Financing Administration, Baltimore, MD. 


The Lake Region Hospital (LRH) and Nursing Home in 
Fergus Falls, Minnesota was designated a demonstra- 
tion hospital under Sec. 9302(d) (4) of the Omnibus 


INDUSTRIAL & MECHANICAL ENGINEERING 
Laboratory & Test Facility Design & Operation 


Budget Reconciliation Act of 1986. Under the agree- 
ments governing this demonstration, Lake Region was 
to receive a different standardized payment rate under 
the Prospective Payment System (PPS) than other 
rural hospitals with no special PPS designation. For 
Medicare discharges occurring during fiscal years 
1987-1989, the demonstration hospital received the 
Rural Referral Center (RRC) rate applicable in their 
region. In implementing this demonstration, Congress 
wished to consider the effect an alternative payment 
system, one that would avoid the closure or restriction 
of services at hospitals like Lake Region, would have 
on Part A outlays and access for Medicare benefici- 
aries. Congress required that the Secretary submit a 
report on the outcomes of this demonstration no later 
than six months after its completion. The results of the 
evaluation are presented in the report. 
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060,793 

DE90012155/GAR 

Los Alamos National Lab., NM. 
Chip breaking and control for a precision automat- 
ed turning system. 

M. W. Burnham, and L. A. Abbatiello. 1990, 25p LA- 
UR-90-1848, CONF-9009155-1, Y/DX-1118 
Contracts W-7405-ENG-36, AC05-840R21400 
Advanced machining technology Il, , Chicago, Il. (USA), 
11 Sep 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


PC A03/MF A01 


Chip breaking and control is essential to automatic op- 
eration of precision turning systems. Failure to transfer 
parts and system jams can occur if chip fragments are 
not continuously removed. Surface damage and tool 
breakage also result from chips that are permitted to 
wrap around the tool. Also, with increasing environ- 
mental concerns, chip handling and recycling are be- 
coming major issues in manufacturing. New informa- 
tion on a variety of mechanisms for breaking chips and 
methods for removal from the system are discussed. 
Some of the chip breaking methods are evaluated for 
the range of cutting in which they are effective. Chip 
curl and chip breaking analyzed carefully by Na- 
kayama and others is expanded to more fully under- 
stand the ways in which chips can be broken. 23 figs. 
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AD-A224 644/5/GAR PC A12/MF A02 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Application of Computers for Experiment Design, 
Data Acquisition, and Analysis in the Chemistry 
Laboratory. 

Doctoral thesis. 

R. P. Furstenau. May 90, 262p Rept no. AFIT/CI/ 
CIA-90-15D 


The objective of this research was to develop an intro- 
ductory chemistry program which uses computers in 
the laboratory for experiment design, data acquisition, 
and data analysis. The project used the Montana State 
University (MSU) laboratory interface system. The 
system is an integrated hardware and software pack- 
age which allows for a wide variety of measurements 
(pH, temperature, time, voltage, current, etc.) totally 
under the control of the user. The MSU lab interface 
system was designed to allow students to participate 
in the process of science. The hardware and software 
contain components which allow students to design 


060,798 


experiments, acquire data in methods which they 
choose, and organize and analyze the data to draw 
conclusions. To meet the objective, we developed and 
accomplished the following: (1) we developed a oa 
which explains how computers in the laboratory 
improve a student’s overall understanding of chentehey 
and laboratories; (2) we developed a laboratory pro- 
gram which successfully taught students how to use 
the MSU laboratory interface system to design their 
own experiments; and (3) we developed, tested, and 
evaluated aicanen designed to utilize the capabili- 
ties of the MSU lab interface system. 


060,795 

AD-A224 785/6/GAR PC A03/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

Vulnerability Science: A Response to a Criticism of 
the Ballistic Research Laboratory’s Vulnerability 
Modeling Strategy. 

Final technical rept. Apr 89-Apr 90. 

M. W. Starks. Jun 90, 37p Rept no. BRL-TR-3113 


There is a certain kind of technical work performed by 
several DoD Laboratories and Activities as well as by 
aerospace firms and consultants. The work is tradition- 
ally called ‘vulnerability analysis’, about 150 of the 
workers toil in the Vulnerability/Lethality Division 
(VLD) of the Ballistic Research Laboratory (BRL). This 
paper will try to illuminate issues about what these 
people are doing and should be doing, especially with 
respect to ground vehicles. The arguments will have 
an important bearing on the question of what we 
should be trying to accomplish when we develop com- 
puter simulations in support of our vulnerability/letha- 
lity (V/L) mission. A recent statement of BRL’s V/L 
mission is as follows: Provide Objective, Quantitative 
Vulnerability and Lethality, Assessment Data for Deci- 
sion and Operational Analysis, and Means to Reduce 
Vulnerability and Enhance the Lethality of BLUE sys- 
tems. This mission statement is probably not very dif- 
ferent from those of other DoD elements with V/L re- 
sponsibilities. Note that of the two parts of the mission 
statement one is essentially scientific (Objective, 
Quantitative ... data) while the other is essentially prac- 
tical (Reduce ... and Enhance). 


060,796 

AD-A224 851/6/GAR PC A01/MF A01 
Michigan Univ., Ann Arbor. 

Multipurpose '2000C Furnace for Physical Testing 
in Controlled sony ay oy og 

Final rept. 1 Nov 88-31 Oct 8! 

|. W. Chen. 5 Feb 90, 2p USMC-89-C-AF-1, AFOSR- 

TR-90-0831 

Grant AFOSR-89-0127 


A high temperature (2000 C) furnace and a servohy- 
draulic test frame were purchased and installed for 
physical testing in controlled atmospheres of structural 
ceramics made superplastic by advanced ceramic 
processing. (EDC) 


060,797 

AD-A225 100/7/GAR PC A01/MF A01 
Michigan Univ., Ann Arbor. 

Multipurpose ‘2000 C Furnace for Physical Testing 
in Controlled Atmosphere. 

Final rept. 1 Nov 88-31 Oct 89. 

|. W. Chen. 5 Feb 90, 2p UMSC-89-C-AF-1, AFOSR- 
TR-90-0831 

Grant AFOSR89-0127 


igh temperature (2000 C) furnace and a servohy- 
pe ic test frame were purchased and installed for 
physical ae in controlled atmospheres of structural 
ceramics made superplastic by advanced ceramic 
processing. Keywords: Furnace, High temperature, 
Testing and evaluation, Physical properties, Ceramic 
materials. (jes) 


060,798 

AD-A225 145/2/GAR PC A04/MF A01 
Northwestern Univ., Evanston, IL. Dept. of Materials 
Science. 

Residual Stress and Diffraction Elastic Constants 
Measurements with a Personal Computer. 
Technical rept. 

R. A. Winholtz. Jul 90, 69p Rept no. TR-27 

Contract N00014-80-C-0116 


Software is described for the measurement of residual 
stresses and x-ray elastic constants on a diffractome- 
ter under computer control. The computer and inter- 
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faces to the hardware are relatively inexpensive and 
may be set up with only moderate electronic and pro- 
gramming expertise. Both biaxial and triaxial stress 
measurements may be made to an operator specified 
error. Measurements of the x-ray elastic constants 
may also be made to a pre-specified error. Additional- 
ly, programs for use data collection are described 
which allow the data to be processed separately at a 
later time. (jes) 


060,799 
DES$0008899/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 


ren 

D. C. Thompson. 25 Aug 88, 25p UCRL-100330, 
CONF-9009117-1 

Contract W-7405-ENG-48 


Certification of pgosre gage design review meeting, 
Livermore, CA (USA), 20-21 Sep 1990. Sponsored by 
Department of Energy, Washington, DC. 


The error budget for the COP Gage is based in part on 
similar budgets generated for two earlier LLNL 
projects: The Large Optics Diamond Turning Machine 
(Donaidson,1979), and the Dual Transducer Gage 
(Thompson et al, 1985). As with these previous efforts, 
need to start with a set of assumptions relating to 
treatment of individual error sources, the cornbina- 
ial rules by which individual errors will be incorporat- 
into the overall t, and those categories of 
errors which will be included (or excluded) in the for- 
mulation of the budget. 3 tabs. 


060,800 
DES0011500/GAR PC A03/MF AO1 
Lawrence Livermore National Lab., CA. 

Error analysis of a ratio pyrometer by numerical 
simulation. 


G. R. Gathers. May 90, 22p UCRL-102750, CONF- 
9009152-2 

Contract W-7405-ENG-48 

Workshop on subsecond thermophysics (2nd), Torino 
(Italy), 20-21 Sep 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


A numerical method has been devised to evaluate 
measurement errors for a three channel ratio pyrome- 
ter as a function of temperature. The pyrometer is sim- 
ulated by computer codes, which can be used to ex- 
plore the behavior of various designs. The influence of 
the various components in the system can be evaluat- 
ed. General conclusions can be drawn about what 
makes a good pyrometer, and an existing pyrometer 
was evaluated, to predict its behavior as a function of 
temperature. The results show which combination of 
two channels gives the best precision. 12 refs., 12 figs. 


060,801 
DE$0013175/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 


a F -Perot interferometer. 
A. R. Ma , R. H. Warnes, W. F. Hemsing, and 


G. R. Whittemore. 1990, 12p LA-UR-90-1999, CONF- 
900756-10 

Contract W-7405-ENG-36 

SPIE’s international symposium on optical and optoe- 
lectronic applied science and engineering and exhibit, 
San Diego, pork nat © te Fan Me Sponsored by 
Department o' nergy, Washington, * 

oe med of this document are legible in microfiche 


A method for measuring the velocity history of a line 
element on a shock-loaded solid has been demon- 
strated. Light from single-frequency laser is focused 
through a cylindrical lens to a line on a moving target. 
The return jer-shifted image is passed through a 
Fabry-Perot interferometer. Because only specific 
combinations of incident light angle and frequency can 
pass through the interferometer the output is an in- 
complete i of the moving target appearing as a 
set of fringes. This image is focused onto an electronic 
streak camera and swept in time. The fringe pattern 

with time as the target surface moves, allow- 
ing determination of velocity for each point on the 
target that forms a fringe. Because the velocity can 
only be measured at the fringe positions, it is neces- 
sary to use an interpolating polynomial to obtain a con- 
tinuous function of time and velocity along the sam- 
pled lien. 9 refs., 7 figs. 


060,802 
DE90505515/GAR 
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National Aerospace Lab., Tokyo (Japan). 

Henko sanran kyodo pattern kaiseki ni yoru bisho 
ryushigun no ryudo sokutei no tame no eikyo 
keisu gyoretsu. (influence coefficient matrix for 
sizing of fine particles by intensity pattern analysis 
of scattered polarized light). 

Jun 89, 15p NAL-TM-606 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


For the intensity pattern analysis to obtain particle size 
distributions from scattered polarized light on the same 
polarization plane as polarized incident light, a comput- 
er program was developed to calculate influence coef- 
ficient matrix elements of the base equation. The ele- 
ments were obtained by integrating scattered intensi- 
ties following the complete Mie scattering theory over 
a specified particie size interval and scattering angle 
interval corresponding to sensor elements. In the case 
of a refractive index of 1.2 corresponding to that of a 
polystyrene latex particle in water, the elements were 
calculated in the size parameter range of 0.1097-44.93 
and the scattering angle range of 0.653-0.00283. The 
simulation of the intensity pattern analysis indicated 
the applicability of the calculated matrix to the analy- 
sis. It was also experimentally confirmed by measuring 
monodisperse polystyrene latex particles of 0.2- 
10micron in diameter. 20 refs., 11 figs., 3 tabs. 


060,803 

N90-23416/2/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Test Matrix Sequencer for Research Test Facility 
Automation. 

T. P. Mccartney, and E. F. Emery. Jul 90, 9p NAS 
1.15:103108, E-5432, NASA-TM-103108 

Presented at the 26TH Joint Propulsion Conference, 
Orlando, Fl, 16-18 Jul. 1990; Cosponsored by Aiaa, 
Sae, Asme, and Asee. 


The hardware and software configuration of a Test 
Matrix Sequencer, a general purpose test matrix profil- 
er that was developed for research test facility auto- 
mation at the NASA Lewis Research Center, is de- 
scribed. The system provides set points to controllers 
and contact closures to data systems during the 
course of a test. The Test iaahe Eaapianner consists 
of a microprocessor controlled system which is operat- 
ed from a personal computer. The software program, 
which is the main element of the overall system is 
interactive and menu driven with pop-up windows and 
help screens. Analog and digital input/output channels 
can be controlled from a personal computer using the 
software program. The Test Matrix Sequencer pro- 
vides more efficient use of aeronautics test facilities by 
automating repetitive tasks that were once done 
manually. 


060,804 

N90-23714/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Multiwavelength Pyrometry to Correct for Reflect- 
ed Radiation. 

D. L. P. Ng. Jun 90, 13p NAS 1.15:102578, E-5409, 
NASA-TM-102578 


Computer curve fitting is used in multiwavelength pyro- 
metry to measure the temperature of a surface in the 
presence of reflected radiation by decomposing its ra- 
diation spectrum. Computer-simulated spectra (at a 
surface temperature of 1000 K; in the wavelength 
region 0.3 to 20 microns; with a reflected radiation- 
source temperature of 700 to 2500 K; and reflector 
emissivity from 0.1 to 0.9) were generated and decom- 
posed. This method of pyrometry determined the sur- 
face temperatures under these conditions to within 5 
percent. The practicability of the method was further 
demonstrated by the successful analysis of a related 
problem--decomposition of the real spectrum of an in- 
frared source containing two emitters to determine 
their temperatures. 


060,805 

N90-24221/5/GAR PC A08/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Langley Aerospace Test Highlights, 1989. 

May 90, 175p NAS 1.15:102631, NASA-TM-102631 


The role of the NASA Langley Research Center is to 
perform basic and applied research necessary for the 
advancement of aeronautics and spaceflight, to gener- 


ate new and advanced concepts for the accomplish- 
ment of related national goals, and to provide research 
advice, technological support, and assistance to other 
NASA installations, other government agencies, and 
industry. Some of the significant tests that were per- 
formed during calendar year 1989 in the NASA Lang- 
ley Research Center test facilities are highlighted. 
Both the broad range of the research and technology 
activities at the NASA Langley Research Center are 
illustrated along with the contributions of this work 
toward maintaining United States leadership in aero- 
nautics and space research. Other highlights of Lang- 
ley research and technology for 1989 are described in 
a and Technology 1989 - Langley Research 
inter. 


060,806 

PATENT-4 916 954 Not available NTIS 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Fatigue Testing Apparatus. 

Patent. 

R. J. Buzzard. Filed 21 Aug 89, patented 17 Apr 90, 
8p N90-23712/4, PAT-APPL-7-396 263 

Supersedes N89-28806 (27 - 23, p 3296). 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


An apparatus is provided for obtaining a single crack in 
fatigue loading which emanates from a predetermined 
starting notch in a test specimen. This crack propa- 
= in a direction in line with that of the applied Mode 

load. The loading may be performed either monoton- 
ically or in a cyclic fatigue. 
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PATENT-4 954 722 Not available NTIS 
Department of Commerce, Washington, DC. 
Scanning Scattering Microscope with Hemispheri- 
cal Mirror and Microfocused Beam. 

Patent. 

J. Fine, and D. Marton. Filed 21 Jul 89, patented 4 
Sep 90, 12p PB90-237264, PAT-APPL-7-382 884 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A method and apparatus produce two-dimensional mi- 
crographs of the overall surface microtopography of a 
given specimen by using a photodetector to measure 
the off-specularly reflected light from a focussed light 
beam which is projected through a hemispherical 
mirror onto the specimen surface as the specimen sur- 
face is scanned by the focused beam of light. Scan- 
ning can be accomplished either by moving the speci- 
men surface as a result of moving the sample holding 
member or by moving the focused beam of light by 
means of a light beam deflection device. 


Nondestructive Testing 
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AD-A224 735/1/GAR 
Polytechnic Univ., Brooklyn, NY. 
= situ Fault Detection by the Hybrid Ray Mode 


lethod. 
Final rept. 1 Sep 86-28 Feb 90. 
L. B. Felsen, and J. M. Klosner. 9 Jul 90, 18p 
AFOSR-TR-90-0829 
Grant AFOSR-86-0318 


PC A03/MF A01 


The objective of this research effort has been to devel- 
op algorithms for in situ location and identification, by 
ultrasound, of flaws in plates or laminated layered 
elastic materials. Achieving this objective requires de- 
tailed knowledge of the excitation, propagation, scat- 
tering and detection of high frequency sound waves in 
the unflawed and flawed environments. Based on an 
understanding of these fundamental wave phenom- 
ena, one may then attempt to construct analytical 
models with accompanying algorithms, so as to para- 
metrize the NDE problem in terms of good observa- 
bles. During the contract period, carefully selected pro- 
totype problems have been investigated to determine 
‘good observables’ for particular flawed environments. 

wo major phases have received attention: (a) phe- 
nomena within a flat layered plate, especially beam-to- 





mode conversion, and the consequent interaction with 
a weak debonding flaw; (b) characterization of trans- 
ducer outputs in terms of good wave objects that facili- 
tate coupling into and out of the plate environment. 
The analytical tools rely on spatial and spectral domain 
formulations, and they comprise self-consistent hybrid 
beam-mode methods; complex source modeling of 
Gaussian beams, with complex ray tracing to track 
such beams; and decomposition of general wavefields 
into Gaussian beams. Thus, Gaussian beams, which 
are ‘good observables’ are central to the problem 
strategy. (JHD) 


060,809 

TIB/A90-81403/GAR PC E07 
Deutsche Gesellschaft fuer Zerstoerungsfreie Prue- 
fung e.V., Berlin (Germany, F.R.). Ausschuss fuer UI- 
traschallpruefung. 

Automatisierung in der Ultraschallpruefung - 
Stand der Technik, Entwickiungstendenzen bei 
mobilen Pruefanlagen. Vortraege des Seminars. 
(Automation in ultrasonic testing - state of the art, 
trends in mobile test equipment. Proceedings). 
1989, 199p 

In German. DGZfP seminar on automation in ultrasonic 
testing - state of the art and trends in mobile test 
equipment, Berlin (Germany, F.R.), 7-8 Nov 1988, 
Deutsche Gesellschaft fuer Zerstoerungsfreie Prue- 
fung e.V. Berichtsband, no. 17. 


This volume contains 19 lectures which were given at 
the Seminar of the Committee for Ultrasonic Testing of 
the DGZfP. There are reports on the further develop- 
ment of ultrasonic test techniques to give greater reli- 
ability both in execution and in the interpretation of the 
results. The (partial) automation of ultrasonic testing 
leads to a saving of time, saving of staff and largely to 
excluding errors in recording. 17 lectures were includ- 
ed separately in the ENERGY databank. (MM). (Copy- 
right (c) 1990 by FIZ. Citation no. 90:081403.) 
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PAT-APPL-7-474 923/GAR PC NO3/MF A01 
National Institutes of Health, Bethesda, MD. 
Compact Drill Sampler for Quantitation of Microor- 
anisms in Wood. 
tent Application. 
J. Dutkienwicz. Filed 6 Feb 90, 27p PB90-243668 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention relates to apparatus and methods for 
obtaining wood samples for analysis. In particular, the 
invention relates to apparatus and methods for obtain- 
ing, preparing and analyzing wood samples for micro- 
bial contaminates. Stored wood is often colonized by 
bacteria and fungi which degrade the condition of the 
wood and also create potential health hazards for 
woodworkers who are exposed to inhalation of the 
sawdust contaminated with microorganisms and their 
products. Airborne wood dust may contain bacterial 
and fungal allergens, endotoxins produced by gram- 
negative bacteria, and tremorgenic mycotoxins which 
can cause immunopathogenic changes and pulmonary 
diseases in exposed individuals. 
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Fermilab Li projects. 

P. Garrett, and D. Ritchie. 3 May 90, 25p FNAL-TM- 

1667, CONF-9005239-1 

Contract AC02-76CH03000 

Inter-laboratory work on preprint database man- 

—— (ist), Geneva (Switzerland), 14-16 May 1990. 
Sponsored by it of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

— Original copy available until stock is exhaust- 


Preprint database management as done at various 
centers -- the subject of this workshop -- is hard to sep- 
arate from the overall activities of the particular center. 
We ene! gn the wider context at the Fermilab 
Library into h preprint database management fits. 
The day-to-day activities of the Library aside, the domi- 
nant activity at present is that of the ongoing Fermilab 
Library Automation. A less dominant but relatively 
time-consuming activity is that of doing more online 
searches in commercial databases on behalf of labo- 
ratory staff and visitors. A related activity is that of ex- 
ploring the benefits of end-user searching of similar 
sources as opposed to library staff searching of the 
same. The Library Automation Project, which 

about two years ago, is about to go fully “online.” 
rationale behind this project is described in the docu- 
ments developed during the December 1988--Febru- 
ary 1989 planning phase. 


060,812 
DE90012729/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Bullding a user interface using SQL Forms and an 
intermediate table. 

T. L. James. 13 Jun 90, 11p CONF-9009176-1 
Contract AC05-840R21400 

International ORACLE User Group conference, Ana- 
heim, CA (USA), 24-28 Sep 1990. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


There is usually a trade-off between flexibility and ease 
of use when a user interface is designed. This paper 
discusses a data retrieval interface that does not re- 


quire end users to be ORACLE SQL*Plus program- 
mers or to understand the structure of the database 
and offers them a very powerful and flexible access to 
the database. This interface is the front-end to a deci- 


sion support system being designed and prototyped at 
Oak Ridge National Laboratory (ORNL). The interface 
develops the “where” clause of a SQL select state- 
ment for the user based on selections the user makes 
and stores and then uses those choices to query a 
target table. Through SQL*Forms screens, reference 
data tables are used as a source of values from which 
users choose data or by which user entries are validat- 
ed. The user’s choices are stored in an intermediate 
table. Then the system builds a query for the target 
table(s) using an operating system script in which the 
value and column names in the intermediate table are 
used to form the “where” clause. The query is execut- 
ed and data are retrieved. 5 figs. 


060,813 
DE90012735/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Providing dynamic sorting and searching capabili- 
ties usi L*Forms. 

J. P. Loftis. 12 Jun 90, 11p CONF-90091 76-2 
Contract AC05-840R21400 

International ORACLE User Group conference, Ana- 
heim, CA (USA), 24-28 Sep 1990. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


One goal of developers of software systems is to build 
an interface that provides the capability of retrieving 
and displaying data in a variety of ways, depending on 
the current needs of the user. This paper describes 
two techniques used for a prototype system under de- 
velopment at Oak Ridge National Laboratory (ORNL) 
that provide easy interactive capability between the 
user and the database using ORACLE’s SQL*Forms. 
The first technique demonstrates how to build an 
ORACLE application that allows users to decide 
whether they would like a subset of data retrieved to a 
multirecord display form and, if so, to define the 
boundaries for the subset. The second technique 
allows users to choose how these displayed data will 
be sorted. Neither of these techniques requires the 
user to understood SQL or the underlying database 
structure of table and column names. 3 figs. 
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DE90013216/GAR PC A02/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Management Systems Labs. 

Automation through the PIP Concurrence System 
improves information sharing among DOE manag- 
ers. 

R. M. Imhoiz, D. S. Berube, and J. L. Peterson. 1990, 
7p CONF-900210-51 

Contract FG02-88DP48058 

Waste management ‘90: working towards a cleaner 
environment: waste processing, transportation, stor- 
age and disposal, technical programs and public edu- 
cation, Tucson, AZ (USA), 25 Feb - 1 Mar 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The Program Implementation Plan (PIP) Concurrence 
System is designed to improve information sharing 
within the US Department of Energy (DOE) and be- 
tween DOE and the Field. Effectively sharing informa- 
tion enables DOE managers to make more informed, 
effective decisions. The PIP Concurrence System im- 
proved information sharing among DOE managers by 
defining the automated process for concurring on a 
DOE document, thus reducing the time required to 
concur on the document by 75%. The first step in de- 
fining an automated process is to structure the proc- 
ess for concurring on a document. Only those DOE 
managers with approved access could review certain 
parts of a document on a concurrence system. Re- 
member that the concurrence process is a sign off pro- 
cedure unlike a commentary process in which com- 
ments may not be restricted to certain people. The 
commentary process is the beginning of the concur- 
rence process. The commentary process builds a doc- 
ument; the concurrence process approves it. 6 refs., 7 
figs. 
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DE90013271/GAR PC A03/MF A01 
Oak Ridge Gaseous Diffusion Plant, TN. 

Pacific Missile Test Center Information Resources 
Management Organization (code 0300): The 
ORACLE client-server and distributed processing 
architecture. 

A. L. Beckwith, and J. T. Phillips. 10 Jun 90, 21p K/ 
DSRD-419 

Contract AC05-840T21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Computing architectures using distributed processing 
and distributed databases are increasingly becoming 
considered acceptable solutions for advanced data 
processing systems. This is occurring even though 
there is still considerable professional debate as to 
what “truly” distributed computing actually is and de- 
spite the relative lack of advanced relational database 
management software (RDBMS) capable of meeting 
database and system integrity requirements for devel- 
oping reliable integrated systems. This study investi- 
gates the functionally of ORACLE data base manage- 
ment software that is performing distributed process- 
ing between a MicroVAX/VMS minicomputer and 
three MS-DOS-based microcomputers. The ORACLE 
database resides on the MicroVAX and is accessed 
from the microcomputers with ORACLE SQL*NET, 
DECnet, and ORACLE PC TOOL PACKS. Data gath- 
ered during the study reveals that there is a demon- 
strable decrease in CPU demand on the MicroVAX, 
due to “distributed processing”, when the ORACLE 
PC Tools are used to access the database as opposed 
to database access from “dumb” terminals. Also dis- 
covered were several hardware/software constraints 
that must be considered in implementing various soft- 
ware modules. The results of the study indicate that 
this distributed data processing architecture is becom- 
ing sufficiently mature, reliable, and should be consid- 
ered for developing applications that reduce process- 
ing on central hosts. 33 refs., 2 figs. 
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Representing processes in the extended entity-re- 
lationship model. 

V. M. Markowitz. Feb 90, 8p LBL-27198, CONF- 
900214-3 

Contract AC03-76SF00098 

International conference on data engineering (6th), 
Los Angeles, CA (USA), 5-9 Feb 1990. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Although closely related, functional and structural as- 
pects of information systems are modeled usually in- 
dependently of each other. In this paper we propose to 
combine functional and structural modeling into an in- 
tegrated design methodology. We choose for this pur- 
pose two popular and widely used models, the Data- 
Flow oriented functional model and the Extended 
Entity-Relationship (EER) data model. Since functional 
modeling generally precedes structural modeling the 
design of information systems, we examine how func- 
tional specifications can be represented using EER 
construct. Our methodology is based on using EER ex- 
istence dependencies for representing the functional 
constraints implied by the process interactions. 13 
refs., 9 figs. 


060,817 

DE90013496/GAR PC A03/MF A01 

Sandia National Labs., Albuquerque, NM. 

Relational databases with NIAM models bid ‘so 
’ to top-down ns. 

D. S. Eaton. 1990, 11p SAND-90-0592C, CONF- 

9009176-3 

Contract AC04-76DP00789 

International ORACLE User Group conference, Ana- 

heim, CA (USA), 24-28 Sep 1990. Sponsored by De- 

partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


Relational databases have many advantages over 
former hierarchical and network systems --- the most 
important advantage is their ease of modification. This 
leads designers to a new approach, which we at our 
company are finding very useful in building an informa- 
tion system of corporate-wide shared data. This ap- 
proach is a phased bottom-up ign and application 
development which is supported by an information 
modeling method called NIAM (Nijssen’s Information 
Analysis Method). NIAM is not well known in the USA, 
but is widely used in Europe. An introduction to the 
NIAM approach and its advantages will be followed by 
examples of models and their corresponding relational 
database designs that have been developed in step- 
wise fashion at our company. Since NIAM algorithms 
yield tables in fifth normal form, our relational systems 
are implemented for optimum update capabilities and 
enforceable referential integrity. 4 refs., 6 figs. 


060,818 
DE90013503/GAR 
Oak Ri 


PC A08/MF A01 
Gaseous Diffusion Plant, TN. 

Naval Aviation Maintenance Office Information 
Strategy Plan. 

P. J. Halsey, M. E. Busbee, L. M. Miller, J. W. Wills, 
and S. D. Woods. Jun 90, 158p K/DSRD-234 
Contract ACO5-840T21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
~— Original copy available until stock is exhaust- 


Data Systems Engineering Organization (DSEO) per- 
sonnel}, together with mem! of Naval Aviation Main- 
tenance (NAMO), developed an Information 
Strategy Plan (ISP) using a combination of Information 
Engineering (IE) methodologies. The of the 
ISP was to comprehensively and objectively analyze 
the information requirements of NAMO. The ISP activi- 
ties began with structures interviews of the NAMO top 
level management to identify the information needs 
and functions crucial to the NAMO organization. Joint 
Applications Design (JAD) sessions were held with 
functional experts to further enhance what was 
learned during the interview cycle. The information 
gathered through interviews, JAD sessions, and 
Survey of the current systems was used to develop the 
Strategic Plan and the deliverables of an ISP: the Infor- 
mation Architecture, Business Systems Architecture, 
and Technical Architecture. These architectures are 
detailed, along with the major findings, recommenda- 
tions, strategies, and plans for implementing further 
stages of IE. 72 figs. 
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DE90013596/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

NWC CIM file header specification: Version 2.0. 


K. M. Aragon, and S. D. Denman. Apr 90, 33p 
SAND-89-0528 

Contract 76ER01112act AC04-76DP00789 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
oa Original! copy available until stock is exhaust- 


This document describes the Nuclear Weapons Com- 
~ (NWC) “detached” CIM file header. The file 

ader concept is defined and its form and content are 
specified. Guidelines for the use of file headers by the 
CIM community in the NWC are also included. This 
document is the result of the combined efforts of the 
Lead Laboratory and the NWC File Header Subgroup. 
It has evolved through a process of cooperation and 
— and represents a consensus view of the 


060,820 
DE90014001/GAR PC A06/MF A01 
Lawrence Berkeley Lab., CA. 

Database for The Geysers geothermal field. 
Volume 1, Text and main figures. 

G. S. Bodvarsson, B. L. Cox, P. Fuller, M. Ripperda, 
and H. Tulinius. Sep 89, 103p LBL-28618-1/3 
Contract 76ER01112act ACO3-76SF00098 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


In Fiscal Year 1985-1986 the Earth Sciences Division 
of Lawrence Berkeley Laboratory (LBL) began a multi- 
year project for SLC to organize and analyze the field 
data from The Geysers. In the first year, most of the 
work concentrated on the development of a compre- 
hensive database for The Geysers, and conventional 
reservoir engineering analysis of the data. Essentially, 
all non-proprietary data for wells at The Geysers have 
been incorporated into the database, as well as propri- 
etary data from wells located on State leases. In fol- 
lowing years, a more detailed analysis of The Geysers 
data has been carried out. This report is a summary of 
the non- proprietary work performed in FY 1985--1986. 
It describes various aspects of the database and also 
includes: review sections on Field Development, Geol- 
ogy, Geophysics, Geochemistry and Reservoir = 
neering. It should be emphasized that these back- 
ground chapters were written in 1986, and therefore 
only summarize the information available at that time. 
The appendices contain individual plots of wellhead 
pressures, degree of superheat, steam flow rates, cu- 
mulative mass flows, injection rates and cumulative in- 
jection through 1988 for approximately 250 wells. All of 
the data contained in this report are non-proprietary, 
from State and non-State leases. The production/in- 
jection and heat flow data from the wells were ob- 
tained from the California State Division of Oil and gas 
(DOG) (courtesy of Dick Thomas). Most of the ot! 

data were obtained from SLC files in Sacramento 
(courtesy of Charles Priddy), or DOG files in Santa 
_ (courtesy of Ken Stelling). 159 refs., 23 figs., 3 

S. 
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PB90-243767/GAR PC A06/MF A01 
Lister Hill National Center for Biomedical Communica- 
tions, Bethesda, MD. 
interlibrary Loans via Facsimile: Performance and 
Cost Analysis. 
Technical rept. (Final). 
pa Thoma, S. |. Gass, and C. Kendrick. Jun 90, 

p 


The document is a study into the consequences of in- 
troducing fax in NLM’s interlibrary loan (ILL) service. 
The study included a laboratory evaluation of the per- 
formance of both high-end advanced fax machines 
equipped with hard disks and conventional low-end 
machines. Mathematical modelling resulted in three 
families of tradeoff curves to enable both short-term 
and long-term decision making. The independent vari- 
able in all these curves is the fraction of ILL requests to 
be served via fax. The dependent variables are: the 


number of fax machines needed, first year costs and 
total 5-year costs. One conclusion is that it is more 
cost effective to use the advanced fax machines than 
the conventional machines, even though the latter are 
considerably cheaper individually. 


Reference Materials 


060,822 

AD-A224 815/1/GAR PC A08/MF A01 
Office of Naval Research Liaison Office, Far East, 
APO San Francisco 96503. 

ONR Far East Scientific Information Bulletin. 
Volume 15, Number 3, July-September 1990. 
Quarterly rept. 

Sep 90, 165p 


This is a quarterly publication presenting articles cov- 
ering recent developments in Far Eastern (particularly 
Japanese) scientific research. It is hoped that these 
reports (which do not constitute part of the scientific 
literature) will prove to be of value to scientists by pro- 
viding items of interest well in advance of the usual 
scientific publications. The articles are written primarily 
by members of the staff of ONR Far East, the Air Force 
Office of Scientific Research, and the Army Research 
Office, with certain reports also being contributed by 
visiting stateside scientists. Occasionally, a regional 
scientist will be invited to submit an article covering his 
own work, considered to be of special interest. This 
publication is approved for official dissemination of 
technical and scientific information of interest to the 
Defense research community and the scientific com- 
munity at large. It is available free of charge to ap- 
proved members of the DOD scientific community. 
Keywords: Parallel processors, Fine ceramics, Japan, 
Epoxy composites, Materials, Magnetooptics, Reports, 
Magnetostriction, Thin film capacitors, Amorphous 
films, Army/Air Force research. (cp) 


060,823 

DE90622160/GAR PC A07/MF A01 
Institut Jozef Stefan, Ljubljana (Yugoslavia). 
Porochilo o delu Instituta v letu 1986. (Jozef Stefan 
Institute annual report for 1986). 

Progress rept. 

M. Gams. Jun 87, 129p IJS-P-300 

In Slovenian. 

U.S. Sales Only. 


This report presents the main features of the Josef 
Stefan Institute work in the course of the year 1986. 
The research projects and activities of the Institute are 
described in detail in the following fields: physics (the- 
oretical, nuclear, solid state and reactor physics), 
chemistry (nuclear, physical, analytical, high tempera- 
ture, fluorine chemistry, ceramics and biochemistry), 
electronics (automation, biocybernetics, robotics, 
computer science and information science, energy 
and process control and professional electronics), re- 
actor engineering and safety, and applied mathemat- 
ics and many interdisciplinary projects resulting from 
these fields. Special attention is paid to those fields 
and programmes which are important to the growth 
and development of the national economy. In addition, 
the operational structure of the Institute and its budget 
are also mentioned. The document contains a list of 
the project titles which the Institute coordinates. There 
is another list of printed material (journal articles, 
thesis, conference rs, etc.) written by researchers 
of the Institute. (Z.Z.). 1143 refs. (Atomindex citation 
21:032689) 


060,824 

PB90-199563/GAR PC A03/MF A01 
Executive Office of the President, Washington, DC. 
Publications of the Executive Office of the Presi- 
dent, January 20, 1981-January 20, 1989. 

1990, 11p 

Also available from Supt. of Docs. See also PB90- 
199571 and PB90-215641. 


The report lists the publications of the Executive Office 
of the President during the Reagan Administration. 


060,825 
PB90-215641/GAR PC A02/MF A01 
Executive Office of the President, Washington, DC. 





en ea Se eae 


p 
Also ‘available from Supt. of Docs. See also PB90- 
199571 and PB90-199: 


The report is a list of ones of the Executive 
Office of the President during the Bush Administration. 


060,826 
PB90-268103/GAR PC A10/MF A02 
ep Glass Co. Ltd., Yokohama (Japan). Research 


Reports of the Research , Asahi Glass 
Co., Inc., Vol. 39, No. 2, 1989. 


c1989, 225p 

Text in Japanese with English abstracts. See also 
PB90-268111, PB90-268129 and PB89-213789.Por- 
tions of this document are not — Color illus- 


trations ae in black and 


Conten 

GSMAC 3 D (Ill) Efficient Techniques for Control 
of Spurious Numerical Instability on Finite 
Element Simulation; 

Mathematical Model of Transient Heat Transfer in 
Forehearth; 

Pore-Structure and Sound Absorption 
Characteristic of Porous Sound Absorbing 
Material; 

Properties of Silica Thin Fi ims Deposited Using 


lon Assisted 
ilicon Carbide and Silicon 


Tensile Testing of 
Nitride; 

Numerical Simulation of the Boat Growth Method; 

A Color Super-TN Display (I) A ns 
Multicolor Super-TN 

Fabrication of Silica Waveguide Fi Films by Plasma- 
Chemical-V: r-Deposition Method; 

Diode-Pumped id State Laser; 

Properties of Textured Transparent Conductive 
Oxide Coated Glass Substrates for Large Area 
Solar Panel Fabrication. 


060,827 
PB90-268996/GAR - A03/MF A01 
Mitsubishi Electric Corp., Tokyo (Japan 

Mitsubishi Electric Advance, Vol. 51 Hy June 1990. R 
and D Edition. 

c1990, 47p 

See also PB90-255142. 


Contents: Overview--R&D for the 21st Century; A CO2 
Laser Excited by Microwave Discharge; Technology 
for Forming High-Temperature Superconducting Thin 
Films Using an ICB Apparatus with Multiple Sources; 
Novel Direct-Overwrite atk ton Faas for Magneto-Opti- 
cal Disks; A Neural-Network T Model; CAP-- 
A Highly Parallel Computing Sistem: Ae An in Son 35W 
Solid-State Power Amplifier, Data and ~y 4 
lation Experiment; A Data-Driver fh pea 
tributed Feedback Laser Diodes for Optical CATV 
SYSTEMS: An Integrated Module-Generation al stem 
for ASIC Design; A CAE S eon aiken — 

Design; A Color Still-Picture 
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Computer Aided Design (CAD) 


060,828 

PB90-265828/GAR PC E06/MF E06 
Direction des Recherches, Etudes et Techniques, 
Paris (France). Centre de Documentation de |’Arme- 
ment. 

Pilotage d’un Code de Calcul par un Systeme 
Expert (Running of a Computational Code by an 

System). 


Text in French; summary in English. 


A ae ee ee ee 
‘am based on information in a 


pr 
oon dynamically computed results. Using this an 


cept, the expert system DOMINO processed many ex- 
— tog the MODULEF Sieeienente ao 

those examples (thermal and 
ceationy 2 2D, 3D, axisymmetrical, hull) and a compari- 
son of the different finite elements. 


Computer Aided Manufacturing (CAM) 


060,829 
N90-23590/4/GAR PC A03/MF A01 
Aerospatiale, Paris (France). 

Esprit 820:QUIC. QUIC Toolkit Demonstrator Appli- 


cations. 

A. Cavanna, J. C. Chautard, C. Honnorat, M. Levin, 
and B. Klausen. May 89, 27p REPT-892-440-105, 
CA-5/89 

Sponsord 


The QUIC (Quality Industrial Control) toolkit can be 
characterized as an application environment specially 
ined to support process control applications. The 
QUIC toolkit methodology and terminology were vali- 
dated on three different applications ranging from di- 
agnosis of power plant condenser subsystems over 
monitoring and control of spacecrafts to control of vital 
parts in cement manufacturing plants. For provided fo 
cation a detailed system por ois is 
gether with a task analysis which provide mapping 
of the demonstrator requirements onto the eQuiC 
kit. Using the methodol and termi of the 
QUIC toolkit each application is hierarchically decom- 
posed into its basic building blocks. Validation results 
are described and discussed. 


Engineering Materials 


060,830 

N90-23732/2/GAR PC A12/MF A02 

Ohio State Univ., Columbus. 

ee Dynamic Analysis of Geared Systems, 
a 

Final Report. 

R. Singh, D. R. Houser, and A. Kahraman. Feb 90, 

263p NAS 1.26:180495, NASA-CR-180495 

Contract NAG3-773 


A good understanding of the steady state dynamic be- 
havior of a system is required in order to design 
reliable quiet transmissions. This study focuses on 
a system containing a spur gear pair with backlash and 
periodically time-varying mesh stiffness, and —T 
element bearings with clearance type non-linearities. 
dynamic finite element model of the linear time-invar- 
iant (LT!) system is developed. Effects of several 
system parameters, such as torsional and transverse 
flexibilities of the shafts and prime mover/load inertias, 
on free and force vibration characteristics are investi- 
gated. Several reduced order LT! models 2 — 
oped and validated by comparing their es 
with the finite element model results. oak toe key 
system parameters such as mean load and damping 
ratio are identified and their effects on the non-linear 
frequency response are evaluated quantitatively. 
Other fundamental issues such as the dynamic cou- 
pling between non-linear modes, dynamic interactions 
nm component non-linearities and ——— 
mesh stiffness, and the existence of subharmonic 
chaotic solutions including routes to chaos have also 
been examined in depth. 


060,831 ; 

PATENT-4 883 116 Not available NTIS 

National Aeronautics and Space Administration, 

Greenbelt, MD. Goddard Space Flight Center. 

Ceramic Heat Pipe Wick. 

Patent. 

B. Seidenberg, and T. Swanson. Filed 31 Jan 89, 

— 28 Nov 89, 7p N90-23541/7, PAT-APPL-7- 
14 

Supersedes N90-15261 (28 - 7, p 910). 

This a oun pana —— —— for U.S. : 

censing possi or foreign licensing. Copy o' 

patent available Commissioner of Patents, Washing- 

ton, DC 20231, $1.50. 


A wick for use in a capillary loop pump heat pipe is 
disclosed. The wick material is an essentially uniformly 


060,834 


MANUFACTURING TECHNOLOGY 
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, Open-cell, silicon dioxide/alumi- 
num oxi ic ceramic foam having a silica fiber 
ratio, of about 78 to 22, respectively, a den- 
sity of 6 cu ft, and an average pore size of less 
Saebetuann A representative material having these 
characteristics is Lockheed Missile and Space - 
my, Inc.’s HTP 6-22. This material is fully compatible 
with the freons and anhydrous ammonia and allows for 
the use of these very efficient working fluids, and 
others, in capillary loops. 


060,832 


PB90-264599/GAR PC A16/MF A02 
Virginia Tech Center for Composite Materials and 
Structures, B . 


cy A Composite Three- 
Point bend ee An Experimental-Analyti- 
cal Correlation 
— rept. phe ay ys 
J.M pone by ou. J. Pindera, and C. C. 
Poe. Jul 90, 357p CCMS-90/06, VPI-E-90-11 
Contract NASA-NAG-1-343 
Sponsored by National Aeronautics and Space Admin- 
istration, Hampton, VA. Langley Research Center. 


eg states in laminated composites were studied 
Oe the model problem of a laminated 
subjected to three-point bending. A combination 

pe parr ee and theoretical research techniques 
was used to correlate the experimental results with the 
analytical stress distributions. The analytical solution 
procedure was based on the stress formulation ap- 
proach of the mathematical theory of elasticity. The 
solution procedure is capable of calculating the ply- 
level stresses and beam displacements for any lami- 


or interspersed stacking sequence was used. 


Job Environment 


060,833 


PB90-266909/GAR PC A08/MF A01 
Valtion Teknillinen Tutkimuskeskus, Tampere (Fin- 
land). Safety Engineering Lab. 

Quality Assessment of Safety Analysis. 

Doctoral thesis. 


V. Rouhiainen. 1990, 167p VTT/PUB-61, ISBN-951- 
38-3569-3 


developed a new method for assessing the 
The new method is based 


checklist. Por validating the method, the interassessor 
oe was examined by conducting parallel inde- 

t assessments of the same safety analysis. 

esults of the study demonstrated that this new 
muta is capable of revealing deficiencies in safety 
analysis. The study also detected some typical prob- 
lems in safety — and factors decreas- 
ing the quality . Several proposals for im- 
widen tes ceciey Gl acti anaes on oe an at 
the results are presented. These concern, for exam- 
ple, quality management and computer aids in safety 
analysis and safety information systems. Because time 
and resources were limited, the results of this investi- 
gation and the proposals presented should be consid- 
a develop- 
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Power beam technology at Los Alamos/A review 
of research and development activities. 

H. Casey. 1990, 11p LA-UR-90-827, CONF-900955-1 
Contract W-7405-ENG-36 

International conference on power beam technology: 
laser and electronic beam conference (2nd), Stratford- 
upon-Avon (UK), 23-26 Sep 1990. Sponsored by De- 


——— of Energy, Washington, DC. 
‘ortions of this Soment are illegible in microfiche 
products. 


This document discusses techniques and research 
programs in power beam welding at Los Alamos Na- 
tional Laboratories. Specific areas discussed are in 
plasma welding, electron beam welding and laser 
welding. 11 refs., 9 figs. (FSD) 


060,835 
DE$0012314/GAR PC A02/MF A01 
Oak Ridge National Lab., TN. 

Certification of welding and in personnel. 
— trip report, November 15-November 20, 


C. E. Pepper. 4 Dec 87, 7p ORNL/FTR-2777 
Contract ACO05-840R21400 
Sponsored by Department of Energy, Washington, DC. 


The Metal Industries Development Center (MIDC) 
welding and materials research center develops join- 
ing specifications and procedures for use by Taiwan- 
ese industries. These facilities were toured, and vari- 
ous research activities in dissimilar metals joining, ro- 
botic welding and oye and computer aid 
design/drafting -- computer aid management (CADD- 
CAM) control systems for casting and machining were 
presented by the MIDC staff researchers. The certifi- 
cation examination was conducted for twenty-eight 
employees of MIDC, Tai-Petroleum, and several other 
manufacturing and construction companies. A seminar 
for the participants was presented. Topics of discus- 
sion were principally those relating to the CWI pro- 
gram, its intent, certification guidelines, recertification, 
responsibilities, and code of ethics. 


060,836 

DE$0013700/GAR PC 403/MF AO1 
Massachusetts Inst. of Tech., 7. 
Mathematical modelling of arc welding operation. 
Progress 1 April 1987-31 March 1990. 

J. weeny 1990, > DOE/ER/45289-T1 

Contract FG02-87ER45289 

Sponsored by Department of Energy, Washington, DC. 
eee of this document are illegible in microfiche 
products. 


This report described the progress that was made 
during the grant period which examined the mathemat- 
ical modeling of arc welding operations with emphasis 
on the transport phenomena occurring at the interface 
between the welding arc and weld pool. Work that has 
been carried out during the last three years of this spe- 
cific project broke entirely new ground by quantifying 
the importance of free surface phenomena in arc weld- 
ing systems. the most critical finding of this work was 
to emphasize the importance of the two way coupling 
between weld pool behavior and that of the energy 
source. More specifically, we have been able to model 
the interaction of a welding arc with a a de- 
formed weld pool surface and we have shown that the 
deformed weld pool shape may have a very marked 
effect on the heat flux _—— on the weld pool. This 
work is to be contrasted with most previous studies 
which model the weld pool independently of the weld- 
ing arc and vice-versa. We have also been able to 
model the collapse of strongly deformed weld pools 
and the resultant gas occlusions. Furthermore, we 
have begun examination of the nature of the stability of 
the free surface using classical mathematics (Kelvin- 
Helmholtz instability). The importance in specifying the 
free surface lies in its effects on the arc behavior 
(nature of the heat and current flux). This in turn affects 
the surface temperature distribution on the weld pool 
which controls (a) the strength of Marangoni flows, 
and (b) the vaporization rates of volatile species. The 
former controls the type of pool shape that can be ob- 
tained due to convective flows while the latter controls, 
in part, the net heat input into the workpiece and limits 
the peak surface temperature. As a result of these un- 
derstandings, heavy emphases are placed on quantify- 
ing the free surface. 49 refs., 15 figs. 
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N90-23748/8/GAR PC A03/MF A01 
Centre de Recherches Scientifiques et Techniques de 
— des Fabrications Metailiques, Brussels (Bel- 
gium). 
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Boulons a Haute Resistance: Essais de Fonction- 
nement de Boulons Revetus (High Resistance 
Bolts: Test Trials for Plated Bolts). 

— Oct 89, 33p CRIF-MT-178, ETN-90- 


Text in French. Sponsored by Institut pour I’Encoura- 
gement de la Recherche Scientifique dans |’Industrie 
et l’Agriculture. 


The effect of different coating materials on the ability 
to tighten high resistance bolts is studied. Different lu- 
bricants are used in these tightening tests. The results 
show very different behavior depending on the type of 
anti-corrosion coating used and the type of lubricant. 
The quality of the coatings is not tested. Galvanized 
coatings, zinc and cadminum coatings and other me- 
chanical galvanizing treatments are tested. Resin- 
based corrosion protection treatments are tested. 
These resins also serve as lubricants. 


060,838 
PATENT-4 879 446 Not available NTIS 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 
Internal Wire Guide for Gtaw Welding. 
Patent. 
G. E. Morgan, and G. E. Dyer. Filed 5 Dec 88, 
a 7 Nov 89, 5p N90-23586/2, PAT-APPL-7- 

9 625 
Supersedes N89-23739 (27 - 17, p 2420). Sponsored 
by NASA. Marshall Space Flight Center. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A welding torch for gas tungsten arc welding apparatus 
has a filler metal wire guide positioned within the torch, 
and within the shielding gas nozzle. The wire guide is 
adjacent to the tungsten electrode and has a ceramic 
liner through which the wire is fed. This reduces the 
size of the torch and eliminates the outside clearance 
problems that exit with external wire guides. Addition- 
ally, since the wire is always within the shielding gas, 
oxidizing of the wire is eliminated. 


060,839 

PBS0-269127/GAR PC A03/MF A01 
Mechanical Engineering Lab., Sakura (Japan). 
Journal of Mechanical Engineering Laboratory, 
Vol. 44, No. 1, January 1990. 

c1990, 24p 

Text in Japanese with English abstracts. See also 
PB90-267501. 


Contents: 
Friction welding of sintered compact steels to 
carbon steel; 
Load characteristics of brake pads; 
Measurement of the absolute radius of curvature 
of spherical metal components. 
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060,840 
AD-A224 585/0/GAR PC A04/MF A01 
Ohio State Univ., Columbus. Dept. of “lectrical Engi- 


neering. 

Automated Handling and Assembling of Non-Rigid 
Objects. 

Semiannual rept. no. 1, 15 Jan-15 Jul 90. 

15 Jul 90, 66p 

Contract N00014-90-J-1516 


Strategies for automatic assembly of deformabie ob- 
jects are presented in this paper. A flexible beam 
mating with a rigid hole is taken as the target of investi- 
gation. First, the deflection behavior of a deformable 
beam is studied. Then the geometric and force condi- 
tions for successfully assembly of rigid parts are re- 
viewed. Based on these conditions of assembly, strat- 
ogee for assembling deformable beams are proposed. 
The strategies are defined by the motion trajectory of 
the tool which handles the beam. It is found that when 
the clearance between the beam and the hole is loose, 
the desired trajectory should be the same as the curve 
formed by the deformed beam. When the clearance is 
tight, position and orientation of the tool should be ad- 
justed, following the involute of the deformed beam 


curve. Experimental results are finally given to prove 
that the proposed strategies are effective. (rh) 


060,847 

AD-A224 943/1/GAR PC AO5/MF A01 
Science Applications International Corp., McLean, VA. 
Military Operations Analysis Div. 

Market Investigation for Automated Warehousing. 
Final technical rept. Oct 89-Jun 90. 

T. Wing, and C. G. Hedden. 28 Jun 90, 81p Rept no. 
SAIC-90/1223 

Contract DAAK70-88-D-0014 


This market investigation was conducted by the US 
Army Belvoir Research, Development and Engineering 
Center. The objective was to conduct a comprehen- 
sive market analysis of the current and developing 
automated material handling technologies that may be 
suitable for adaptation to an automated field ware- 
housing system or individual components that may be 
integrated into such a system. The purpose of this 
technical report is to document the study effort which 
included a literature search, development of a ques- 
tionnaire, distribution and collection of data from the 
questionnaire, analysis of the responses to the ques- 
tionnaire, and selected site visits. Keywords: Ware- 
houses, Materials handling, Automation, Storage/Re- 
trieval system. (cp) 


060,842 

AD-A225 128/8/GAR PC A11/MF A02 
Charles Stark Draper Lab., Inc., Cambridge, MA. 
DARPA Concurrent Design/Concurrent Engineer- 
ing Workshop Held in Key West, Florida on Decem- 
ber 6-8, 1988. 

Final rept. 

Dec 88, 249p 


Two themes emerged at last year’s workshop that 
were reinforced this year. These are short-term and 
long-term approaches to CD/CE. DoD efforts in CD/ 
CE are mainly directed at the short-term approach, 
while DARPA is apse, Sp long-term. DoD repre- 
sentatives feel that CD/CE is the way to focus and im- 
plement the department’s Total Quality Management 
objective. The short term issue is to implement the 
team approach to product development as fast as pos- 
sible without waiting for any new technology. Such 
technology is not really needed for immediate imple- 
mentation of teams; instead, the main barriers are in- 
stitutional: work habits and methods, procurement 
policies and contracting methods, management atti- 
tudes. It is likely that companies that do not adopt 
teams will be left behind by those that do. Note that 
Calling it ‘short-term’ does not mean that it can always 
be implemented quickly. The long term approach is 
based on improving the team approach through re- 
search that gives teams better tools with which to 
communicate, to resolve design issues, and to predict 
design effects. A major purpose of the workshop was 
to provide feedback to DARPA on the research needs 
and to suggest a structure for diverse research topics. 
The panels were: Features as knowledge representa- 
tion, User interface, CD methodology/partitioning, 
Theory of geometry/tolerance representation, Inter- 
face standards, Intelligent database design and net- 
work support, and CD architecture capability/technol- 
ogy needs. (jhd) 


060,843 
PB90-269143/GAR 
(Order as PB90-269135/GAR, PC A03/MF 


A01) 
Mechanical a eee | Lab., Sakura (Japan). 
Production Method of Optical Surfaces with Micro- 
Curvatures by Elastically Deformable Die Forming 
Process. 
M. Katoh, and K. Hibino. cMar 90, 6p 
Text in Japanese. 
Included in Jnl. of Mechanical Engineering Laboratory, 
v44 n2 p41-46 mar 90. 


The Japanese magic mirror has been fabricated so as 
to have micro-curvatures on the mirror surface by utliz- 
ing the elastic deformation of thin metal plates. The 
optical surface with micro-curvatures can be also 
formed by using a thin die with elastic deformation. It is 
considered that the morphology of the micro-curva- 
tures on the surface can be controlled by the shape of 
back surface of the die. A forming experiment is made 
by adapting the above-described thin die to the close- 
packed forging of an acrylic plate. On the basis of the 
evaluation of surface configuration by the measure- 
ment of reflection light from the formed component, it 





is confirmed that the elastically deformable die forming 
process is a promising method. The optical surface 
with micro-curvatures can be easily formed by the 
forming process, which must be available for the mass 
production of aspherical optical components. 


Quality Control & Reliability 
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PATENT-4 899 356 Not available NTIS 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Method of Radiographic Inspection of Wooden 


Patent. 
M. L. Berry, and R. F. Berry. Filed 25 Nov 87, 
oo 6 Feb 90, 6p N90-23756/1, PAT-APPL-7- 


Supersedes N88-23983 (26 - 17, p 2346). 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


The invention is a method to be used for radiographic 
inspection of a wooden specimen for internal defects 
which includes the steps of introducing a radiopaque 
penetrant into any internal defects in the specimen 
through surface openings; passing a beam of radiation 
through a portion of the specimen to be inspected; and 
making a radiographic film image of the radiation pass- 
ing through the specimen, with the radiopaque pene- 
trant in the specimen absorbing the radiation passing 
through it, thereby enhancing the resulting image of 
the internal defects in the specimen. 


Robotics/Robots 


060,845 

AD-A224 604/9/GAR PC ——- A01 
Naval Ocean Systems Center, San Diego, C. 

Stereo Advantage for a Peg-in-Hole tack Using a 
Force-Feedback Manipulator. 

Professional 

E. H. Spain. Feb 90, 12 2p 

Pub. in Proceedings of SPIE/SPSE Symposium on 
Electronic Imaging, v1256 Feb 90. 


An improved assessment methodology has been im- 
plemented at NOSC and tested using an instrumented 
peg-in-hole (PiH) taskboard. Several aspects of the 

odology are discussed in light of their implications 
for future studies of manipulator performance. Using a 
simple (but high-fidelity) force-feedback manipulator, a 
group of nine trained operators showed a consistent 
advantage for stereoscopic TV viewing over monosco- 
pic TV viewing when performing the PiH task. To intro- 
duce a controlled element of pam uncertainty into 
the testing procedure, taskboard orientation relative to 
the manipulator and remote video camera head was 
changed in a randomized order on a trial-by-trial basis. 
The stereoscopic advantage demonstrated by this 
study can reasonably be expected to be even more 
pronounced as the quality of the stereo TV interface is 
improved and force-feedback provided through the 
manipulator system is diminished and/or distorted. 
Keywords: Electronic imaging, Electronic equipment, 
Teleoperators, Visual perception, Performance as- 
ues) Displays, Stereopsis, Remote manipulation. 


060,846 

AD-A224 895/3/GAR PC A02/MF A01 

jm Hampshire Univ., Durham. Intelligent Structures 
roup. 

Robust Planning and Control Using Neural Net- 

works. 

Summary of technical progress. 

W. T. Miller, F. H. Glanz, L. G. Kraft, and M. J. 

Carter. 30 Jun 90, 6p 

Contract N00014-89-J-3100 


During the ead five ——— the Robotics Laboratory of 
the Departmen lectrical and Computer Engineer- 
ing at the re Unvareiny of New Hampshire has been 
studying the application of locally generalizing neural 


networks to difficult problems in control. In a series of 
theoretical and real time experimental studies, learning 
control approaches have been shown to be effective 
for controlling the dynamics of multidimensional, non- 
linear robotic systems during repetitive and nonrepeti- 
tive operations. This project involves the extension of 
our work in learning control, with the combined goals 
of expanding our ‘etical understanding of neural 
network based learning control systems and of ex- 
tending our experimental work to include hierarchical 
learning control structures. Our work involves examin- 
ing the efficacy of locally generalizing versus globally 
generalizing neural network architectures in control 
applications, as well as developing and analyzing 
learning control paradigms which are not restricted to 
specific network architectures. Various robotic sys- 
tems within the laboratory form the basis for the real 
time experimental portions of the research. The con- 
cepts explored, however, should be applicable to a 
aM variety of control problems in addition to robotics. 


060,847 
DES0011283/GAR PC A18/MF A03 
Hemehtars National Lab., TN. 

ings of the 1989 CESAR/CEA (Center for 
Engineering Systems Advanced Research/Com- 
missariat a l’Energie Atomique) workshop 
tonomous mobile robots (May 30-June 1, 1989). 
K. S. Harber, and F. G. Pin. Mar 90, 416p ORNL/ 
TM-11518, CESAR-90/15, CONF-8905329 
Contract AC05-840R21 400 
Proceedings of the 1989 CESAR/CEA workshop on 
autonomous mobile robots, Oak na: TN (USA), 30 
May - 1 Jun 1989. Sponsored by Department of 
Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
~~ Original copy available until stock is exhaust- 


The US DOE Center for Engineering Systems Ad- 
vanced Research (CESAR) at the Oak Ri National 
Laboratory (ORNL) and the Commissariat a |’Energie 
Atomique’s (CEA) Office de Robotique et Productique 
within the Directorat a la Valorization are working 
toward a long-term cooperative — and rela- 
ae the area of Intelligent Systems Research 
(ISR). This report presents the proceedings of the first 
CESAR/CEA Workshop on Autonomous Mobile 
Robots which took place at ORNL on May 30, 31 and 
June 1, 1989. The purpose of the workshop. was to 
present and discuss methodologies and algorithms 
under development at the two facilities in the area of 
perception and navigation for autonomous mobile 
robots in unstructured environments. Experimental 
demonstration of the algorithms and comparison of 
some of their features were proposed to take place 
within the framework of a previously mutually ge 
upon demonstration scenario or “ base-case.” 
base-case scenario described in detail in Jopand A. A, 
involved autonomous navigation by the robot in an a 
priori unknown environment with ic obstacles, in 
order to reach a predetermined goal. From the inter- 
mediate goal location, the robot had to search for and 
locate a control panel, move toward it, and dock in 
front of the panel face. The CESAR demonstration 
was successfully accomplished using the HERMIES- 
IIB robot while subsets of the CEA demonstration per- 
formed using the ARES robot simulation and animation 
system were presented. The first session of the work- 
shop focused on these experimental demonstrations 
and on the needs and considerations for establishing 
“benchmarks” for testing autonomous robot control 
algorithms. 


060,848 
DE90012298/GAR PC A02/MF A01 
Oak Ridge National Lab., TN. 

Autonomous trajectory generation for mobile 
robots with non-holonomic and steering angle 


constraints. 

F. G. Pin, and H. A. Vasseur. 1990, 6p CONF- 
9008122-1 

Contract AC05-840R21400 

IEEE international workshop on intelligent motion con- 
trol, Istanbul (Turkey), 20-22 Aug 1990. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
i 


presents an approach to the trajectory 

planing of mobile platforms characterized by non-ho- 
nomic constraints and constraints on the steering 
angle and steering — rate. The approach is based 
on geometric reasoning and provides deterministic tra- 
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jectories for all pairs of initial and final 
ee ee 

the method generates —— taking 
inp snetuna the toneenelona vopaiee 


September 
R. C. Mann. 23 Me 5p ORNL/TR.2046 
Contract ACO: 


Spanuisabhetepasinenvet Ghee, Washington, DC. 


The traveler attended the International Wi an 
Robot Hands at the Palace Hotel in Dubrovnik, 
cant, Yao tuveer ecetiad o ladinta on. “Pee. 
grated sensor system for the ORNL mobile robot.” The 
traveler obtained i information on current 
R&D efforts in multi-fingered robot hands and object 
recognition using touch sensing. 


060,850 
DE90013137/GAR 
Oak Ridge National Lab., TN. 


PC A03/MF A01 


Workshop on mobile robot issues. Foreign trip 
in. 25 87, 16p ORNL/FTR-2558 
05 BARE 400 © 


Sponsored by Department of Energy, Washington, DC. 
Portions of this document are 


are illegible in microfiche 


This workshop on Mobile Robot Issues was attended 

by approximately 40 researchers from 12 countries 

wesitan Gauaaee tae ages cee eae 
= Travel were 


objectives 
RISP program objectives relative to the current state- 
of-the-art. Unlike DOE-supported research in the area 
of intelligent machines, other groups performing relat- 
eee 
funds limited. 


060,851 
DE90013286/GAR PC A03/MF A01 
a Livermore National Lab., CA. 

requency shaped sliding mode synthesis. 
K. D. Young, and U. . Mar 90, 21p UCRL- 
JC-103134, CONF-9003180-1 


Contract W-7405-ENG-48 


International on variable structure systems 

and their tions, Sarajevo (Yugoslavia), 19-20 
by Department of E 4 

Washington, DC. 

Portions of this document are illegible in microfiche 

products. 

A sliding mode design 

shaped quadratic optimal 

posed in this . This 

design of a V: 

Simulation results show that the ex 
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Aviv, Israel; and Israel Academy of Sciences and Hu- 
manities, Jerusalem. 


An algorithm is presented to solve a motion planning 
problem involving an L shaped body L and a two di- 
mensional region with n point obstacles. The algorithm 
is used to help decide whether there is a continuous 
motion connecting two given positions and orienta- 
tions of L during which L avoids collision with obsta- 
cles. The algorithm is a variant of the cell-decomposi- 
tion technique of the configuration space but it em- 
ploys a technique for obtaining a compact representa- 
tion of the free space which results in a saving of an 
ordrer of magnitude. The approach used in the algo- 
rithm seems applicable to motion planning of robotic 
arms whose spaces of free placement have a structure 
similar to that of the L shaped body. 


Tooling, Machinery, & Tools 


060,853 

DE90013524/GAR PC A03/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 

Vacuum deposition system. 

S. Austin, and D. Bark. 31 May 90, 11p FNAL-TM- 
1665 

Contract AC02-76CH03000 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


The Physics Section vacuum deposition system is 
available for several types of thin film techniques. This 
vacuum evaporation system operates in the high 
vacuum range. The evaporation source is a resistive 
heating element, either a boat or a filament design. 
Coating is then line of sight from the source. Sub- 
strates to be coated can have a maximum diameter of 
17 inches. At this time the variations in the thickness of 
the coatings can be controlled, by monitor, to within 
about 100 angstroms. The system diagrams follow the 
Operation Procedures and the Sample Coating Proce- 
dures provided in this document. 3 figs. 


060,854 

N90-23753/8/GAR PC A02/MF A01 
Aerospatiale Aquitaine, St.-Medard-en-Jalles (France). 
Div. Systemes ie et Spatiaux. 

Expert System for the Study of High Duty Bonded 
Joints in Aerospace Structures. 

J. P. Maigret, and M. Laborie. 20 Sep 89, 10p REPT- 
892-430-110, ETN-90-96641 


The industrial and technical context of the strategic 
and space division, in which bonded structures are 
studied, is shown. The numerous dependances be- 
tween the variables which act on quality of bonded 
joints are reviewed. The means presently developed in 
order to increase the reliability of structures and 
reduce the cost and delays of studies are presented. 
Examples to situate the technical level and field of utili- 
zation of these means are given. 


060,855 

PAT-APPL-7-507 264/GAR PC NO3/MF A0O1 
Department of the Navy, Washington, DC. 

Sheave Assembly. 

Patent Application. 

E. N. Jorgensen. Filed 2 Apr 90, 16p AD-D014 605/0 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The disclosure describes a sheave that has the advan- 
tage of being able to be quickly coupled to a cable, and 
quickly decoupled from the cable. A further advantage 
is that the shaft of the pulley on which the cable rides is 
journaled at each end in side members that interlock 
when the sheave is in its closed position to support the 
shaft both from above the pulley, and from below. 
Other advantages include that the interlock is an arcu- 
ate T-shaped extension in the rotatable side member 
and a corresponding arcuate T-slot groove with which 
it engages in the stationary side member. The rotata- 
ble side member is affixed to the shaft of the pulley 
and is operable to rotate about the shaft from its 
closed and interlocked position to its open and disen- 
gaged position whereat the pulley is exposed such that 
the cable, cord or the like may be coupled or decou- 
pled to the pulley. In the open position the side mem- 
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bers only are connected by way of the pulley’s shaft, 
whereas in the closed and load bearing position the 
side members additionally are supported to one an- 
other by the T-slot interlock that is both above and 
below the pulley. A slip ring lock is included to retain 
the side members in their interlocked position. Patent 
applications. 


060,856 

PATENT-4 902 450 Not available NTIS 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

Multi-Element Spherical Shell Generation. 

Patent. 

A. D. Morrison. Filed 28 Sep 88, patented 20 Feb 90, 
7p N90-23700/9, PAT-APPL-7-250 195 

Contract NAS7-918 

Supersedes N89-13728 (27 - 5, p 636). 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A nozzle assembly in a multi-element spherical shell 
generation system includes first and second side-by- 
side spaced apart nozzles and a web portion extend- 
ing between and connecting the nozzles. The first 
nozzle has an inner orifice adapted to discharge a first 
filler material and an outer annular orifice separated 
from and defined in concentric relation about the inner 
orifice and adapted to discharge a first shell material. 
The second nozzle has an inner orifice adapted to dis- 
charge a second filler material and an outer annular 
orifice separated from and defined in concentric rela- 
tion about the inner orifice and adapted to discharge a 
second shell material. A multi-element spherical shell 
can be formed through employment of the nozzle as- 
sembly by merger with one another after discharge 
from the outer orifices of the nozzles of a pair of adja- 
cent annular streams of liquid or molten shell wall ma- 
terial of different compositions and encapsulation by 
the mixed shell wall materials of a common encapsu- 
lated core fluids also simultaneously discharged by the 
inner orifices nozzles. On the other hand, the pair of 
encapsulating streams of shell wall material can be of 
the same materials which merge together and encap- 
sulate core fluids of different compositions which will 
merge together after discharge from the nozzles. 


General 


060,857 

DE90790630/GAR PC A09/MF A01 
Centre National de la Recherche Scientifique, Paris 
(France). Programme Interdisciplinaire de Recherche 
sur les Sciences pour l’Energie et les Matieres Pre- 
mieres. 

Study of a liquid-vapor contact evaporator. 

J. Pantaloni. 1986, 178p PIRSEM-2027.1 

In French. 

U.S. Sales Only. 


An experimental and theoretical study of the direct 
contact vapourization of the R 113 refrigerant (C2 F3 
Cl3) and of the n-pentane (C5 H12) in a column of 
water (in counter-current flow) is presented. The ef- 
fects of various values on the thermics and hydrodyna- 
mics of the exchange column are determined through 
a parametric analysis. The entrainment rate is derived 
and a dimensional optimization procedure is present- 
ed. (ERA citation 15:032868) 


060,858 

PATENT-4 877 082 Not available NTIS 

National Aeronautics and Space Administration, Pasa- 

dena, CA. Pasadena Office. 

eee Strand Array Liquid Pumping System. 
atent. 

E. R. Collins. Filed 13 Apr 89, patented 31 Oct 89, 

9p N90-23587/0, PAT-APPL-7-337 767 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

patent available Commissioner of Patents, Washing- 

ton, DC 20231, $1.50. 


A surface-tension liquid pumping system is provided by 
one or more arrays of converging solid monofilament 
fibers or metal wires (strands) spaced apart at an input 
end to gather liquid, and gathered close together at the 
opposite end where menisci forms between wetted 
strands to force liquid in the direction of convergence 


of the strands. The liquid sings, fs see is independ- 
ent of gravity. It is illustrated as being used in a heat 
pump having a heating box to vaporize the liquid and a 
condensing chamber. Condensed liquid is returned by 
the pumping system to the heating box where it is 
again vaporized. A vapor tube carries the vapor to the 
condensing chamber. In that way, a closed system 
pumps heat from the heating box to the evaporating 
chamber and from there radiated to the atmosphere. 
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PATENT-4 902 354 
National 


Not available NTIS 
Aeronautics and Space Administration, 


— AL. George C. Marshall Space Flight 
enter. 
High Temperature Electric Arc Furnace and 
Method. 


Patent. 

R. M. Poorman, and D. D. Schmidt. Filed 13 Jun 88, 
patented 20 Feb 90, 6p N90-23415/4, PAT-APPL-7- 
205 898 

Supersedes N88-28938 (26 - 23, p 3181). 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


An apparatus and process for improving the micros- 
tructure of electrically conducting materials is dis- 
closed by the present invention. A revolving heat 
source applies heat to the surface of the material 
evenly and quickly. One or more heat sinks quickly 
cool the material. In the preferred embodiment, the 
cooling may be done in such a way as to promote as 
high a degree of directional grain growth as desired or 
completely nondirectional grain growth. 


060,860 


PB90-267501/GAR PC A04/MF A01 
Mechanical Engineering Lab., Sakura (Japan). 
Journal of Mechanical Engineering Laboratory, 
Vol. 43, No. 6, November 1989. Technical Papers. 
cNov 89, 53p 

Text in Japanese with English abstracts. See also 
PB90-267519 and PB90-236357.Portions of this docu- 
ment are not fully legible. 


Partial contents: The Effect of Profile of Roll Contact 
Surface on Coefficient of Rolling Friction; Analysis of 
Descaled Surface of Stainless Steel by ESCA; Study of 
Compensation of Axial Flow Forces in Spoolvalve; 
Study of Refrigeration Cycle Characteristics by Numer- 
ical Simulation; Cutting Phenomenon of Carbon Steel 
in Temperature Range Containing A(3) Transforma- 
tion; High Speed Blanking of an Amorphous Alloy; 
Press Noise Reduction by Blanking in Oil Bath; The 
Formation of Micro-Curvatures on Mirror Surface with 
an Elastic Process; Study on Cutting Technology for 
Difficult-to-Machine Materials; Systematics Approach 
to Tribological Testing; Shearing with Ceramic Tools; 
Thermo-Mechanical Treatment of Solid-Liquid Coex- 
isting Zone; Rotating Angle Meter; State-of-Technolo- 
gy in Isothermal Rolling; The Abstracts of Papers, Re- 
ports and Reviews Published in Academic Periodicals 
1988; Measurement of Nitric Oxide Concentration 
Using a Tunable Diode Laser; and Load Carrying Ca- 
pacity of AISI 9310 Steel Spur Gears. 
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PB90-267758/GAR PC E06/MF E06 
South Bank Polytechnic, London (England). Inst. of 
Environmental Engineering. 

Experimental Plant to Investigate the Control of an 
Air Conditioning System. 

Research memo. 

S. M. Deng, and A. K. H. Wong. Jun 90, 36p RM-126 


The paper reports the installation and commissioning 
of the experimental air conditioning plant and its instru- 
mentation. The suppression of Radio Frequency Inter- 
ference is discussed and the development of software 
to run on a BBC master micro-computer which was 
interfaced with the plant for monitoring and measuring 
parameters is also reported. A brief description of the 
plant is presented, which is followed by detailed infor- 
mation on the instrumentation. The computer software 
is presented in the final part and some examples of the 
software list are shown in the appendices. 
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PB90-267808/GAR 
Toshiba Corp., Tokyo (Japan). 


PC A05/MF A01 





Toshiba Review, Vol. 45, No. 4, 1990. Special 
Issues: Commemorate the 20th Anniversary of 
Manufacturing Engineering Laboratory/Power 


c1990, 91 

Text in +: ae with English abstracts. See also 
PB90-267816, PB90-267824 and PB90-236316.Por- 
tions of this document are not fully legible. Color illus- 
trations reproduced in black and white. 


Partial contents: Recent Achievements of Manufactur- 
ing ~- Laboratory; Toshiba’s Advanced 
Power Laser Technologies Meeting a Variety of 
Market Needs; Development Trend of Manufacturing 
Technologies; Robot for Semiconductor Wafer Trans- 
fer; In-Fluid Polishing Machine Development for Ultra- 
Precise Spherical Optical Components; Automatic Pic- 
ture Quality Adjustment System for Color Display 
Tube; 2.5-kHz High-Repetition Rate Excimer Laser; 
Advanced Solid State Lasers; Numerical _—— 
System for Polymer Processing; Mold for Small Pro- 
duction; High-Accuracy Outer Lead Bonding Tech- 
nique; Development of CIM Systems; Recent Trends 
in Power Lasers; and Ruby Laser and Its Medical Ap- 

lications; Low-Power GaAs Dual-Modulus Prescaler; 

igh-Output Inverter Microwave Oven, ERO-J6100B. 


060,863 
PBS90-268046/GAR 
(Order as PB90-268038/GAR, PC A04/MF 


A01) 

Nippon Steel Corp., Tokyo. 

ication of Surface Combustion Technology to 

intering Furnaces. 

M. Morita, M. Ikeda, T. Nishitani, T. Ochiai, and S. 
Kawakami. c1990, 8p 
Text in Japanese. 
Included in Seitetsu Kenkyu n338 p7-14 1990. 


Infrared radiation burners and luminous wall burners 
are known as burners which provide a uniform high- 
temperature radiation surface. However, their applica- 
tion to industrial furnaces is extremely limited. Accord- 
ingly, a new type of surface combustion burner with 
entirely new functions has been developed incorporat- 
ing the measures necessary for withstanding the oper- 
ating conditons of industrial furnace where the high- 
temperature atmosphere is used and turndown is re- 
ted, and by elucidating the mechanism by which 
urner combustion is stabilized. The burner features: 
(1) uniform high-temperature heating; (2) excellent 
combustion characteristics with low excess air ratio 
(freedom from oxidation, low NOx, high turndown 
ratio); and (3) high flexibility in burner shape. The paper 
describes the application of the burner to sintering fur- 
naces. 


060,864 
PBS0-268061/GAR 
Nippon Kokan K.K., Tokyo. 
Nippon Kokan Technical Report NO. 130, 1990. 
c1990, 124p 

Text in Japanese with English abstracts. See also 
PB90-203902 and PB90-268079. 


PC A06/MF A01 


Contents: The New Energy Control by Large Scale 
DCS Application for EIC Integration; Development of 
Computerized Operation Control System for Coke 
Oven; Innovative Technology of Blast Furnace Oper- 
ation with Hot Blast Control Valves; Development of 
Stainless Steel Refining in EAF with Bottom Blowing; 
Development of High Performance Soft Magnetic Ma- 
terial ‘FERROPERM’; Concrete-filled Rectangular Tu- 
bular Column with Inner Ribs; Application of On Line 
Accelerated Cooling for Steel Shapes; Modernization 
on Roll Shop under Roll Storage Rack System; Hot 
Tap Method for District Heating and Cooling Pipeline; 
Liquid Epoxy Coatings for the Interior of Steel Water 
Pipelines; A New Method of Insolubilization of Heavy 
Metals in Fly Ashes from Refuse Incineration Plants; 
An imental Study of Cutting Cobalt-rich Manga- 
nese Crusts; Development of High Radiant Fiber Mat 
Burner; ign and construction of Yokohama Bay 
Bridge; Arc Welding Robot System for Building Core 
Blocks of Steel Column. Also, a section is included 
which is titled New Achievements: The Flowmeter for 
Pulverized Coal Injection to Blast Furnace; Production 
of Ground Granulated Blast-Furnace Slag; NSL444 
Clad Plates; Outline of No. 4 EGL at Fukuyama Works, 
NKK; Storage Tank for Radioactive Fluid; Develop- 
ment of Minute Internal Defect Detector for Tin Steel 
Sheet; Ultrasonic Flaw Detection System for Steel 
Frame Welding-UMATE; Sequenstar. 


060,865 
PB90-268087/GAR PC A06/MF A01 


Nippon Kokan K.K., Tokyo. 

NKK Technical Report, No. 131, 1990. 

c1990, 112p 

Text in Japanese with English abstracts. See also 
PB90-268095 and PB90-268061. 


Partial contents: Application of 6.5% Si Steel Sheets 
to Audio Frequency Transformers; Construction and 
Operation of Inside Unplasticized Polyvinyl Chloride 
(PVC) Lining Pipe Mill; The Equipment and Operation 
of NK-EFL and the Quality of NKE-CORE; Develop- 
ment of Inspection Robot for Penstocks; Development 
of Stress Level Meter Using Magnetic Anisotropy; 
Painting Test on Actual Bri in accordance with 
Painting Spec. H.B.S.; Application of Fuzzy Theory to 
Gas Demand and Supplys Control System; and Meas- 
uring System for Distribution of the Residual Stress 
using Magnetic Anisotropy. 


060,866 

PB90-269135/GAR PC A03/MF A01 
Mechanical Engineering Lab., Sakura (Japan). 
Journal of Mechanical Engineering Laboratory, 
Vol. 44, No. 2, March 1990. Technical papers. 

cMar 90, 35p 

Text in Japanese with English abstracts. See also 
PB90-269143 and PB90-269127. 


Contents: 

Characteristics of Ball Screws under Slight 
Oscillating Motion; 

Effects of pH Value and Fatty Acid Sodium on 
Friction and Wear of Aluminum oxide under 
Lubrication with Water; 

A Production Method of Optical S urfaces with 
Micro-Curvatures by Elastically Deformable Die 
Forming Process; 

Simulation of Hot Metalworking by High 
Temperature Rolling-Sliding Wear Machine. 


060,867 

PB90-269150/GAR PC A04/MF A01 
Mitsubishi Heavy Industries Ltd., Tokyo (Japan). 
Mitsubishi Technical Review, Vol. 27, No. 2, Series 
78, June 1990. 

c1990, 64p 

See also PB90-250572. 


CONTENTS: 

Study on the vibrations of large capacity high 
head pump turbines; 

Development of active magnetic bearing type 
turbomolecular pumps for wide vacuum range; 

Automatic control system of container cranes; 

Automatic transfer system for mill yards; 

Computer-controlied vertically movable floor for 
the multipurpose Yokohama Arena; 

ee support system for chemical 
plants; 

Development of fixed bed type hot gas cleanup 
technology for coal-derived % 7 

Development of high efficiency PSA-O2 process; 

New Products. 
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060,868 

AD-A224 730/2/GAR PC AO2/MF A01 
Texas A and M Research Foundation, College Station. 
On-Line Quantitative Nondestructive Evaluation 
and Characterization of Tough Ceramics at Oper- 
ating Temperatures (DURIP). 

Final rept. 1 Dec 88-31 May 90. 

C. P. Burger. 25 Jun 90, 7p AFOSR-TR-90-0773 
Grant AFOSR-89-0112 


— of $70,000 from AFOSR was used to buy a 
W CO2 laser. This was combined with items 
bought with supplemental funds from other sources to 
assemble a facility for characterization of ceramic ma- 
terials at extremely high temperatures (up to 2000C is 
anticipated) in air. The system splits the laser beam 
into two equal components each of which is coupled 
into its own computer controlled galvanometric scan- 


060,871 
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ner that scans the beam rapidly over a central portion 
of the front or back surface of a flat specimen. The 
scan rate and scan density is controlled to yield a test 
volume, in the mid-section of the specimen, that is at 
uniform temperature and free of thermal stresses. Re- 
lated research is developing non-contact methods for 
stain measurements and damage detection within the 
central volume of material that is at the test tempera- 
ture. Characterization of material properties and be- 
havior in a wide range of severe environments will be 
possible with this system. Keywords: Tough ceramics, 
Non-destructive evaluation, High temperature. (JES) 


060,869 

AD-A224 901/9 Not available NTIS 
Case Western Reserve Univ., Cleveland, OH. Dept. of 
Metallurgy. 

— Studies of Interfaces in ZrO2/AI203 Ceram- 


S. Krays. 1985, 2p 

Availability: Pub. in Proceedings of the Annual Meeti 
of the Electron Microscopy Society of America (43 
p2180219 1985. No copies furnished by DTIC/NTIS. 


Because of its unusual mechanical and electrolytic 
properties, zirconia (ZrO2) finds a wide variety of uses, 
such as refractories, oxygen sensors, heaters and ex- 
trusion dies. ZrO2 exists in three polymorphic forms; 
the high temperature phase is cubic and is isostruc- 
tural with CaF2 (fluorite); below 2350 C (in pure ZrO2), 
a tetragonally-distorted version of the fluorite structure 
exists. At still lower temperature, the tetragonal form (t- 
ZrO) transforms martensitically to a monoclinic struc- 
ture (m-ZrO2). This t yields m transformation gives rise 
to the phenomenon of transformation toughening in 
ZrO2-containing ceramics, and thus provides ceramics 
with potential for high technology structural applica- 
tions. Reprints. (jes) 


060,870 

AD-A224 902/7 Not available NTIS 

ca — Reserve Univ., Cleveland, OH. Dept. of 
etallurgy. 

HREM of Incoherent ZrO2/AI203 Interfaces. 

A. H. Heuer, S. P. Kraus-Lanteri, P. A. Labun, and T. 

E. Mitchell. 1985, 4p 

Availability: Pub. in inst. Phys. Conf. Ser no. 78, C’ 

- a 3, p519-522 1985. No copies furnished by DTIC/ 


Dispersion-toughened ceramics have received much 
attention in recent years due to their impressive me- 
chanical properties. In particular, ZrO2 additions to 
Al203 can increase the strength of the material to 

reater than 1 GPa. Typically, small amounts of ZrO2 

< or = 30 vol. %) are dispersed in a fine-grained 
Al203 matrix; the ZrO2 exists as both intragranular 
and intergranular, incoherent particles with either mon- 
oclinic (m) or tetragonal (t) symmetry. The enhanced 
strength and toughness arise from the phenomenon 
known as transformation toughening, involving the 
martensitic t-ZrO2 to m-ZrO2 transformation. Nuclea- 
tion of the transformation invariably occurs at the 
ZrO2/AI203 interface. High resolution electron mi- 
croscopy contributes vital information in helping to un- 
derstand these interfaces. In the past, HREM has 
been performed on materials of known orientation 
containing coherent or semicoherent interfaces. In 
lycrystalline ZrO2-toughened Al203 (ZTA), the ZrO2/ 
Al203 interface is not only incoherent but the particle 
and matrix are of random orientation. In spite of these 
adverse conditions, HREM is still possible, and yields 
interesting results. Reprints. 


060,871 

AD-A225 081/9/GAR PC A03/MF A01 

Rutgers - The State Univ., New Brunswick, NJ. Dept. of 

Chemistry. 

investigations on the Structural, Electrical, and 
Properties of Nd(2-x)Sr(x)NiO(4 + delta). 

Technical rept. no. 49, 1 Jun 89-30 May 90. 

B. W. Arbuckle, K. V. Ramanujachary, Z. Zhang, and 

M. Greenblatt. 1990, 17p 

Contract N00014-82-K-0317 

Pub. in Jnl. of Solid State Chemistry, v88 p1-13 1990. 


Solid-solutions of the type Nd(2-x)SrxNiO(4-delta)(O < 
or = x < or = 1) were prepared by codecomposition 
of the metal nitrates and were characterized by means 
of powder X-ray diffraction, TGA, electrical resistivity, 
and magnetic susceptibility measurements. Nd2NiO4- 
delta possesses orthorhombic symmetry at ambient 
temperatures and exhibits a phase transition to 
pseudo-tetragonal symmetry upon doping with 
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Sr(2+)(x approx = 0.2). The tetragonality ratio c/a 
measured as a function of x shows an anomalous in- 


crease at x ox = 0.2 and a maximum near x = 
0.6. Considerable deviation from oxygen stoichiome- 
tries was observed in the orthorhombically distorted 
members, while for the samples with tetragonal geom- 
etry the oxygen contents were near the ideal value. All 
the samples, except NdSrNiO4, were semiconducting 
from room temperature down to 10 K. NdSrNiO4 
showed a metal-semiconductor transition at about 190 
K. The magnetic su: tibility shows Curie-Weiss be- 
havior with an onset of long range antiferromagnetic 
ordering (T sub N = 17K) in some of the intermediate 
members of the solid-solution series. The effect of 
Sr(2+) substitution on the structural and electronic 
properties of Nd(2-x)SrxNiO(4-delta) are discussed in 
terms of the mixed valence character of Ni(2+)/ 
Ni(3 +), distortions in the local coordination of Ni-O oc- 
tahedra, and correlation effects of d(x-sq)-(y-sq) bands 
in the Ni-O basal plane. Reprints. (jes) 


060,872 
AD-A225 083/5/GAR PC A02/MF A01 
Rutgers - The State Univ., New Brunswick, NJ. Dept. of 


Structural and Electronic Properties of BaBi(1- 
x)TK(x)O3(0.0< or =x< or =0.50). 

Technical rept. no. 54, 1 Jun 89-30 May 90. 

S. Li, K. V. Ramanujachary, and M. Greenblatt. 1990, 


10p 
Contract NO00014-82-K-0317 
Pub. in Physica C, v166 p535-542 1990. 


Structural and physical properties of BaBi(1-x)TIxO3 
were investigated by means of powder X-ray diffrac- 
tion, electrical resistivity and magnetic susceptibility 
. For 0.0 < or = x < or = 0.20, the 
compounds are monoclinic and n-type semiconduc- 
tors; while for 0.40 < x < or = 0.50, the phrases are 
orthorhombic and p-type semiconductors. A mixed 
phase region of both monoclinic and orthorhombic 
compounds is observed at 0.20 < x < 0.40. The resis- 
tivity of the orthorhombic phase is about two orders of 
ap lower than that of monoclinic phase. 
i(0.5)TI(0.5)03, which is isoelectronic with 
BaPbO3, is a single phase material with orthorhombic 
unit cell parameters a = 6.076 (1) A, b + 6.056 (1) A 
and c = 8.549 (1) A. The monoclinic-orthorhombic 
structural transition and the concomitant vari- 
ations in physical properties of BaBi1-xTIxO3 are 
attributed to the suppression of the charge density 
wave state in BaBiO3, as a result of TI(IIl) substitution. 
pe cg ys | i was found at 8 K _ in 
BaBi(0.25)TI(0.25)Pb(0.5)O3, which is isoelectric with 
BaBi(0.5)TI(0.5)O3. Reprints. (jes) 


060,873 
DE$0010457/GAR PC AO1/MF AO1 
—- National Lab., IL. 

current density, flux creep, and micros- 
tructure in a Bi-Sr-Ca-Cu-O system. 
D. Shi, M. S. Boley, J. G. Chen, M. Xu, and M. M. 
Fang. 1989, 4p CONF-891119-125 

act W-31109-ENG-38 

Materials Research Society fall meeting, Boston, MA 
(USA), 27 Nov - 2 Dec 1989. Sponsored by Depart- 
ment of E , Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


We measured magnetization hysteresis and zero-field- 
cooled magnetic relaxation for liquid-quenched Bi--Sr-- 
Ca--Cu--O samples at various temperatures. We found 
that there is a close correlation between the magnetic 
behavior and the microstructures of the samples. The 
magnetization hysteresis greatly increases in the sam- 
ples with a large amount of crystal defects such as pre- 
Cipitates and stacking faults in the matrix of the materi- 
al. We also found that the flux creep is enhanced as a 
result of these microstructural changes. 6 refs., 3 figs. 
(ERA citation 15:030746) 


060,874 
DES0012029/GAR PC A12/MF A02 
Haire National Lab., TN. 
of high purity sinterable silicon carbide 
. Final report. 
ess 


rept. 

Ww. Boecker, B. L. Mehosky, R. S. C. Rogers, R. 
S. Storm, and V. Venkateswaran. Nov 89, 277p 
ORNL/Sub-84-00214/1 
Contract aiieens . 

Department of Energy, Washington, DC. 
Portions of this document are illegible in pa rae hr 
products. Original copy available until stock is exhaust- 
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High purity, submicron silicon carbide powders were 
produced via gas phase synthesis using a hydrogen/ 
argon plasma. Two test facilities were constructed, a 
bench-scale unit and a larger pilot scale reactor. Three 
candidate silicon sources were evaluated:silicon tetra- 
chloride (SiCi(sub 4)). dimethylidichlorosilane (CH(sub 
3))(sub 2)(SiCI(sub 2)) and methyltrichlorosilane 
(CH(sub 3)SiCi(sub 3)). Product powders were evaluat- 
ed on the basis of pressureless sinterability, surface 
area, agglomeration, particle size distribution, phase 
distribution and chemistry. Three commercial powders, 
Starck A10, Starck B10, and Carborundum submicron 
alpha silicon carbide, were also evaluated for compari 
son to the product powders. Powders were reproduci- 
bly synthesized at a rate of one pound per hour for 
standard run times of five hours. Product powders ex- 
hibited chemical and physical properties equal to or 
exceeding the commercial powders evaluated. In limit- 
ed attempts to pressureless sinter the product pow- 
ders, densities of 91% of theoretical were obtained 
with as-produced powder. Post-processing permitted 
densities in excess of 97% of theoretical. X-ray diffrac- 
tion of the product indicates that the product powders 
are primarily beta poly-types, with traces of alpha 
present. Increased production rates to a target level of 
seven pounds per hour were not possible due to cur- 
rent transients produced by the pilot scale power 
supply. Extensive unsuccessful efforts to reduce or 
eliminate the transients are described. Low recovered 
product yields resulted from a failure of a product col- 
lection filter that was not discovered until the comple- 
tion of the project. 


060,875 

DE90012983/GAR PC A09/MF A01 
Stone and Webster — Corp., Boston, MA. 
Development of a High Pressure Heat Exchange 
System (HiPHES) for reforming of methane. Final 
report. 

Progress rept. 

May 90, 188p DOE/ID/12797-1 

Contract FC07-881D12797 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
er Original copy available until stock is exhaust- 


Stone & Webster Engineering Corporation (Stone & 
Webster), under a Cooperative Agreement with the 
Department of Energy’s (DOE) Office of Industrial Pro- 
grams, is developing a ceramic High Pressure Heat Ex- 
change System (HiPHES) reactor for the convective 
reforming of natural gas. This report details the results 
and conclusions from Phase 1 of this planned three 
phase development program. In Phase 1 Stone & 
Webster quantified the benefits of ceramic-based re- 
forming, identified potential ceramic materials, devel- 
oped cost estimates for three 1000 TPD methanol 
plants using both conventional radiant reforming (two 
cases) and ceramic-based convective reforming, iden- 
tified future R&D requirements, and conducted a 
survey of the potential market for a ceramic HiPHES 
reformer. Phase 2 will include testing of ceramic mate- 
rials under reforming reaction conditions as identified 
in Phase 1, and preparation of a design for a demon- 
stration facility to be built and operated in Phase 3. 
Stone & Webster was assisted during Phase 1 by the 
Massachusetts Institute of Technology (MI~), BP 
America, and Oak Ridge National Laboratory (ORNL). 
Dr. John Haggerty of MIT conducted a review of cur- 
rently available ceramic materials and recommended 
candidates for use as reformer tubes; the results of his 
review are included in Section 2 of this report. BP 
America provided consulting in the areas of reformer 
and ceramic heat exchanger design and methanol 
market potential. ORNL conducted a series of tests on 
the strength and resistance to chemical attack (by a 
synthesis gas) of eight sample ceramic materials sup- 
plied by five ceramic manufacturers. Stone & Webster 
established the test plan and monitored the test pro- 
gram. 97 refs., 18 figs., 19 tabs. 


060,876 

DE$0013180/GAR 

Los Alamos National Lab., NM. 
Comparison of the spectra and dynamics of Er(sup 
3+):¥(sub 2-x)Sc(sub x)O(sub 3) (x = 0,1,2). 

B. M. Tissue, L. Lu, W. M. Yen, N. J. Cockroft, and 
D. C. Nguyen. 1990, 13p LA-UR-90-1962, CONF- 
9007116-1 

Contract W-7405-ENG-36 

International conference on luminescence, Lisbon 
(Portugal), 16-20 Jul 1990. Sponsored by Department 
of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 
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We have studied the spectra and lifetimes of Er(sup 
3+) in the isostructural series, Y(sub 2)O(sub 3), 
YScO(sub 3), and Sc(sub 2)O(sub 3). Addition of 
Sc(sup 3+) to Er(sup 3+):Y(sub 2)O(sub 3) shifted 
the energy level positions, pee the inhomogen- 
eous broadening and shortened the fluorescence life- 
times for Er(sup 3+) in the C(sub 2) site. Lege bees 
Er(sup 3+):Y(sub 2)O(sub 3) to Er(sup 3+):Sc(sub 
2)O(sub 3) increased the barycenter of the four lowest 
J-multiplets, decreased the barycenter of the (sup 
4)F(sub 9/2) and higher multiplets, and increased the 
crystal-field splitting within each J-multiplet. The inho- 
mogeneous linewidths in the Er(sup 3+):YScO(sub 3) 
spectra were much larger than in Er(sup 3+):Y(sub 
2)O(sub 3) or Er(sup 3+):Sc(sub 2)O(sub 3) due to 
random substitutional disorder in the mixed system. 
The random disorder in Er(sup 3+-):YScO(sub 3) re- 
moved the inversion symmetry of the C(sub 3i) lattice 
site and allowed observation of transitions from Er(sup 
3+) ions in this site. All fluorescence lifetimes de- 
creased with addition of Sc(sup 3+) indicating an in- 
=_— in the nonradiative relaxation. 13 refs., 3 figs., 3 
tabs. 
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DE90013197/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Fractal structure and fractal time in silica sol-gels. 
J. E. Martin, and J. Wilcoxon. 1990, 13p SAND-89- 
2795C, CONF-900466-68 

Contract AC04-76DP00789 

Spring meeting of the Materials Research Society, San 
Francisco, CA (USA), 16-21 Apr 1990. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Near the gel point, - scattering studies of silica sol- 
gels reveal fractal clusters whose size diverges as a 
power law, in accord with the predictions of percolation 
theory. More surprising is the appearance of a fractal 
time description of the dynamics of these clusters. 
This novel dynamics has recently been revealed by 
quasielastic light scattering from the density fluctua- 
tions that occur at the sol-gel transition. Since the re- 
laxation of fluctuations in these branched polymer sys- 
tems is self-similar, decay processes occur on all time 
scales (fractal time), and average decay times diverge. 
An interpretation of this observation will be presented 
that relies on a length-scale-dependent viscosity and 
the geometrical self-similarity of the sol-gel transition. 
The scattering theory is extended to the calculation of 
time- and frequency-dependent viscoelastic proper- 
ties, as well as mechanical properties such as the 
shear modulus, steady state creep compliance, and 
viscosity. The viscoelastic predictions are found to be 
. good agreement with experimental data. 28 refs., 1 
ig. 
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DE90013305/GAR PC A10/MF A02 
Allied-Signal Aerospace Co., Phoenix, AZ. Garrett 
Auxiliary Power Div. 

Advanced Turbine Technology Applications 
Project (ATTAP). 1989 Annual report. 

Progress rept. 

Feb 90, 217p DOE/NASA/0335-2, NASA-CR- 
185240, GARRETT-31-8071(2) 

Contract Al01-85CE50111 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This report describes progress and work performed by 
Garrett Auxiliary Power Division (GAPD), a unit of 
Allied-Signal Aerospace Co., during Calendar Year 
1989, to develop and demonstrate the technology of 
structural ceramics for automative engines and other 
applications. This work was performed for the Depart- 
ment of Energy (DOE) under National Aeronautics and 
Space Administration (NASA) Contract DEN3-335, Ad- 
vanced Turbine Technol Applications Project 
(ATTAP). This is the second in a series of technical 
summary reports being published on an annual basis 
= the course of the five-year contract. 106 figs., 64 
S 
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DE90013494/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 





et a structure of fluorine-modified phos- 
'e glass. 

. A. Osborne, R. K. Brow, and D. R. Tallant. 1990, 
11p SAND-89-2787C, CONF-900756-9 
Contract AC04-76DP00789 
SPIE’s international symposium on optical and optoe- 
lectronic applied science and engineering and exhibit, 
San Diego, CA (USA), 8-13 Jul 1990. Sponsored by 
Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Raman and x-ray photoelectron spectroscopy are 
used to characterize the effects of fluorine incorpora- 
tion on the short — structures of several simple 
phosphate glasses. Fluorine depolymerizes the chain 
structure of NaPO(sub 3) by replacing tam La 
bonds with terminal PF species. In aluminop hate 
glasses with small fluorine contents, fluorine is primari- 
ly associated with aluminum. When the fluorine to alu- 
minum ratio exceeds three, the number of Al-F bonds 
are maximized and significant numbers of P-F bonds 
form. 21 refs., 6 figs. 
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DE90013656/GAR PC A02/MF A01 
Argonne National Lab., IL. 

Initial comparison between two 3-D ohn Sg algo- 
rithms for characterizing ceramic materia! 

P. Rizo, and W. A. Ellingson. Jun 90, 6p CONF- 
900736-2 

Contract 76ER01112act W-31109-ENG-38 
Conference on nondestructive evaluation of modern 
ceramics, Columbus, OH (USA), 9-12 Jul 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The objective of using an x-ray tomographic instru- 
ment for any application is to view a cross-sectional 
image of an object by noninvasive, nondestructive 
means in order to detect density variations, inclusions 
etc. Because ceramic materials, in general, have low 
fracture toughness, single tomographic images of an 
object are likely not to provide the information neces- 
sary for predicting failure of complex objects such as 
turbo charger rotors, valves, scrolls and other typical 
structural ceramic components. Tomographic imaging 
using 3-D systems becomes a solution for total ceram- 
ic object aaa provided that algorithms can be 
developed which do not introduce significant artifacts 
which could lead to false interpretations or geometric 
distortion. In addition, because of the a in ce- 
ramics to detect small features, the source of x-rays 
needs to be very small, to allow geometric magnifica- 
tion, now achievable by use of state-of-art microfocus 
systems. The purpose of this paper is to present an 
initial comparison of image reconstructions on ceramic 
parts using a 3-D tomography system using two differ- 
ent 3-D reconstruction algorithms. We will stress 
mainly differences in density measurements as op- 
posed to geometrical measurements. 7 refs., 7 figs. 
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DE90014182/GAR PC A02/MF A01 
Lawrence Berkeley Lab., CA. 

Microtomy of large particle zeolites for TEM. 

J. G. Ulan, C. Schooley, and R. Gronsky. Apr 90, 6p 
LBL-29035, CONF-900466-73 

Contract AC03-76SF00098 

Spring meeting of the Materials Research Society, San 
Francisco, CA (USA), 16-21 Apr 1990. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Uniformly thin specimens of powders, suitable for elec- 
tron microscopy, can be prepared by ultramicrotomy. 
There is a size limit to the particles that can be studied 
since larger particles tend to be dislodged from the 
available resins when microtomed. A method is de- 
scribed to strengthen the binding of the organic resin 
to the inorganic zeolite, allowing large particles to be 
sectioned. The particle size limit increased from 3 
(mu)m to greater than 20 (mu)m in diameter for 
FeZSM-5 aggregates. This method can be applied to a 
variety of oxide powder samples, extending the utility 
of microtomy as a materials science tool. 5 refs., 3 figs. 
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DE90014214/GAR 
Oak Ridge National Lab., TN. 
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Tem ture and concentration dependence of 
sic on Nicalon fibers. 

T. M. Besmann, B. W. Sheldon, and M. D. Kaster. 
1990, 16p CONF-900419-6 

Contract ACO5-840R21400 

International triennial conference on thin films and the 
17th international conference on metallurgical coat- 
ings (8th), San Diego, CA (USA), 1-6 Apr 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Chemical vapor infiltration of Nicalon(trademark) fiber 
bundles ((approximately)500 filaments) was studied 
using methitrichlorosilane to form the SiC matrix. The 
operating conditions were chosen to simulate those 
used in composite fabrication. It was determined that 
the deposition reaction has an activation energy of 66 
((plus minus) 20) kJ/mol and is first order with respect 
to reactant concentration. 17 refs., 4 figs., 1 tab. 
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DE90503402/GAR PC A03/MF A01 
Central Research Inst. of Electric Power Industry, 
Lee aon og Energy and Environment Lab. 

Tanka k ceramics no chokoon ni okeru seiteki 
oyobi doteki jiku kajuka deno hakai kyodo tokusei 
no hyoka. (Evaluation of fracture strength proper- 
ties of silicon carbide ceramics under cyclic/static 
axial loading at ultra-high temperature). 

poy 89, 29p CRIE-T-88081 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Ceramics materials for high temperature structures 
such as silicon carbide or silicon nitride, are expected 
as elemental materials for gas turbines for coal gasifi- 
cation combined-cycle power plants, which are 
needed high efficiency due to high temperature oper- 
ation. Because of their brittleness, however, some 
strength evaluations of ceramics are required to make 
them practicable as structure materials. In this study, 
two types of testing machine, enable to perform diffi- 
cult axial loading tests, include tension-compression 
cyclic loading test, at 1300 centigrade ultra-high tem- 
perature, were developed. And cyclic/static axial load- 
ing tests of atmospheric sintered silicon carbide ce- 
ramics were conducted at 1300 centigrade ultra-high 
temperature. Based on the test results, elucidation of 
the fracture strength properties was performed from a 
viewpoint of statistics and fracture mechanics. Some 
interesting phenomena on the development of evalua- 
tion method were found such as first abservation of 
cyclic effects on fatigue fracture property, which have 
been made light of so far. 11 refs., 12 figs., 4 tabs. 


060,884 
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Ceramic sen(prime)igata nenshoki no kaihatsu. 
Nenshoki no kairyo to nensho shiken kekka. (De- 
velopment of ceramic fiber type combustor. Im- 
— of combustor and combustion test 
result). 
~ 89, 26p CRIE-W-88037 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


In this report, improvement of combustor and combus- 
tion test under normal pressure were conducted, 
based on the results of its manufacture for experimen- 
tal purpose and the study obtained until now, on ce- 
ramic fiber type combustor utilized to turbine, and ap- 
plicability of ceramic fiber to combustor liner was stud- 
ied. As the result, it was found that this combustor was 
capable to be safely and efficiently burned under much 
load combustion of 2-3 times higher than that of exist- 
ing combustor, and simultaneously showed extremely 
superior thermal insulation effectiveness. Therefore, it 
was considered that much advantage was found in the 
application of ceramic fiber to the combustor liner. 
However local separation due to embrittlement of fiber 
layer surface located on near swirler under high tem- 
perature, was not prevented. In order to apply ceramic 
fiber to gas turbine combustor which requires high reli- 
ability, it was considered that development of high heat 
resistance materials, and of new heat resistant con- 
struction so that high temperature gas do not directly 
—" to thefiber, were required. 3 refs., 21 figs., 2 
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Central Research Inst. of Electric Power Industry, 
Bee (Japan). 


f hybrid 
4 and combustion test results). 
May 89, 34p CRIE-W-88038 
In Japanese. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Result of combustion test, air allocation, and liner con- 
struction of a gas turbine combined were 
described. The combustor liner was hybrid construc- 
tion in which honeycomb ceramic tile and ceramic fiber 
were fixd to inside of metal wall by ceramic bolts. By 
the result of the manufacture for experimental purpose 
of the liner for 20MW combustor of 1300 centigrade in 
temperature, it was found that the liner was about 1/6 
ligher in weight than that of engagement type ceramic 
liner and was easily assembled. In order to reduce 
conversion ratio from NH(sub 3) included in fuel into 
NO(sub x), air was allocated so that the initial combus- 
tion region became rich fuel. It was clarified that com- 
bustion efficiency decreased with increasing combus- 
tion intensity, and was increased with increasing pres- 
sure. While, the combustion efficiency reached to 
about 100% even under much load combustion of 2--3 
times higher than that of existing combustor. The con- 
version ratio from NH(sub 3) into NO(sub x) was about 
40% under high pressure, and to be burned 


and capable 
a low NO(sub x) condition. 11 refs., 26 figs., 3 
S. 
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Controlled Crack Growth Specimen for Brittie Sys- 
tems. 

A. M. Calomino, and D. N. Brewer. May 90, 10p NAS 
1.15:103126, E-5454, NASA-TM-103126 

Contract DA PROJ. 1L1-61102-AH-45 


A pure Mode 1 fracture specimen and test procedure 
has been developed which provides extended, stable, 
through-thickness crack growth in ceramics and other 
brittle, nonmetallic materials. Fixed displacement load- 
ing, applied at the crack mouth, promotes stableecrack 
extension by reducing the stored elastic strain energy. 
Extremely fine control of applied displacements is 
achieved by utilizing the Poisson’s e sion of a 
compressively loaded cylindrical pin. Stable cracks 
were successfully grown in soda-lime glass and mono- 
lithic Al2O3 for lengths in excess of 20 mm without un- 
controllable catastrophic failure. 
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N90-24223/1/GAR PC A05/MF A01 
— Physische Dienst TNO-TH, Delft (Nether- 
lands). 

Technisch Physische Dienst TNO-TH, Jaarversiag 
‘88 — Report in Technical-Physical Re- 
sea 


). 
Annual Report, 1988. 
1988, 90p ETN-90-96771 
In Dutch and English. 


Methods were developed for the measurement, calcu- 
lation, and suppression of noise. Contributions were 
made in the field of thermal applications of solar 
energy. Building acoustics studies were performed. In 
the field of materials science, ceramics and glass 
products as well as glass technologies were devel- 
oped. Optical inspection and measuring systems were 
developed. Instrumentation was developed in the 
fields of megabit chips, seismic and geological infor- 
mation system, digitized mapping, borehole scanners, 
and large scale measuring networks. 
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A process is disclosed for manufacturing a low density 

ceramic powder which can be formed to make a light- 

weight material for insulation or other construction. 

The ceramic product made from the process has a 

final density of less than 25 to about 1 percent of the 

theoretical weight of the ceramic powder. The ceramic 
‘oduct is lightweight and can be made to withstand 
igh temperatures greater than 1400 C. 
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PBS90-265380/GAR 

Bureau of Mines, Washington, DC. 
Talc ind : An Ov w. 
Information circular/1989. 

R. L. Virta. 1989, 17p BUMINES-IC-9220 

Also available from Supt. of Docs. Library of Congress 
catalog card no. 89-600027. 


The Bureau of Mines paper discusses the structure of 
the taic industry, talc production, processing of talc 
ore, applications and demand for talc, and the outlook 
for the talc industry. 


PC A03/MF A01 
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Asahi Glass Foundation for Industrial Technology, 
Tokyo (Japan). 
Studies on Ferromagnetic Glass-Ceramics for 
Medical Applications, 1989. 
Y. Sugimoto, and T. Kokubo. c1989, 10p 
Text in Japanese. 
Included in Reports of the Asahi Glass Foundation for 
Industrial Technology, v54 p135-143 1989. 


Crystallization process of a Fe203 40, CaOSiO2 60 wt 
% glass was investigated as well as magnetic proper- 
ties of the crystallized products, in order to reveal prin- 
ciples for obtaining ferromagnetic and bioactive glass- 
ceramics useful as thermoseeds of hyperthermia of 
cancer. When the glass was heat-treated up to the 
temperatures 700 to 950C, magnetite particles were 
homogeneously precipitated in a glassy and/or crys- 
tallized CaO SiO2 matrix. The magnetite was consid- 
ered to have a composition of Fe204 a little rich in Fe 
(sup 3+). The diameter and content of the magnetite 
increased from 6 to 30 nm and 10 to 36 wt % respec- 
tively with increasing temperature of the heat treat- 
ment from 700 to 950C. Above 1000C, a part of the 
magnetite was changed to hematite. The magnetiza- 
tion at 10 KOe and coercive force showed maxima 
when the giass was heat-treated up to 950C. The vari- 
ation of the magnetization with heat treatment temper- 
ature was interpreted in termes of the amount of the 
magnetite, whereas that of the coercive force was in- 
terpreted in terms of the particle size of the magnetite. 
The coercive forces of the heat-treated glasses were 
much higher than those of magnetite powders of the 
same size as the magnetite in the glasses. 
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(Japan). 

High-Efficie Grinding of Al203.TiIC Ceramics 
with Cast Iron ded Diamond Wheel. 

K. Fujise, T. Ohtani, and H. Yokogawa. cOct 89, 2p 
Test in Japanese. 

Included in Reports of the Government Industrial Re- 
search Institute, Chugoku, No. 33 p13 Oct 89. 


A newly developed cast iron bonded diamond (CIB-D) 
cup wheel is tested in machining of Al203.TiC ceram- 
ics for cutting tools. This ceramics is well known as a 
typical highly hard, therefore difficult-to-cut material. A 
milling machine of 3.7 kW HP NC is used for grinding 
under the conditions including extremly heavy condi- 
tions as in milling. The depth of cut has little effect on 
the machined surface roughness. However, the feed 
rate of the work has some effect on it. The roughness 
increases gradualy with increasing of the feed rate. On 
the whole, the machined surface is satisfiable. The 
surface roughness is less than 3 micrometers Rmax. 
Under the condition of the smaller depth of cut or 
smaller feed rate of the work, the surface roughness is 
approximately 1 micrometer Rmax. On the other hand, 
under the heaviest grinding condition, waviness 
caused by mechanical vibration of the machine 
become prominent. This is caused by the unstability of 
the ney mer of the heavy loading on the wheel. 
As a result, it can be said that the CIB-D wheel shows 
superior performance for grinding hard ceramics under 
the appropriate conditions. 


152 VOL. 90, No. 23 


Coatings, Colorants, & Finishes 


060,892 


AD-A224 589/2/GAR PC A02/MF A01 
Xavier Univ. of Louisiana, New Orleans. 

Effects of Beta-Cyclodextrin on Selected Xanth- 
ene Dyes, Coumarins and Pyrromethene-BF(2) 
— in Aqueous Solutions. 

|. R. Politeer, K. T. Crago, S. Carner, J. Joseph, and 
J. H. Boyer. 8 Dec 89, 8p ARO-25561.3-CH-H 
Contract DAAL03-88-G-0011 

Pub. in Proceedings of the International Conference 
on Lasers ‘89, p434-440, 3-8 Dec 89. 


The effects of Beta-cyclodextrin were explored on the 
lasing, fluorescence and UV absorption of selected 
laser dyes in aqueous solution. Three xanthene dyes; 
rhodamine 6G, rhodamine B and the disodium salt of 
fluorescein were used with and without added Beta- 
cyclodextrin. Beta-Cyclodextrin enhances both fluo- 
rescence and lasing for all three dyes in concentrated 
dye solutions. In dilute solutions, Beta-cyclodextrin can 
induce either enhancement or quenching of fluores- 
cence and absorption depending on the nature and 
concentration of dye. Keywords: B-Cyclodextrin, 
Xanthene dyes, Water soluble coumarins, Lasing of 
pyrromethane-BF2 Complexes. (JES) 
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Pol nosiloxane Coatings Derived from 
Ti(OC(2)H(5)(4))-Modified Organosilane Precur- 


sors. 

T. Sugama, L. E. Kukacka, and N. Carciello. 1990, 
25p ARO-22732.15-MS 

Contracts DE-ACO2-76CH00016, MIPR-ARO-102-89 
Pub. in Progress in Organic Coatings, v18 p173-196 
1990. 


Amorphous polytitanosiloxane (PTS) was formed by 
hydrolysis-polycondensationand _hydrolysis-polycon- 
densation-pyrolysis reaction mechanisms of precursor 
sol solution consisting of monomeric organiosilanes, 
Ti(OC2H5)4, methanol, water and hydrochloric acid, 
over the temperature range 100-500 C. These reaction 
processes which are responsible for the assemblage 
of PTS networks were found to depend mainly on the 
species of organosilane used. The PTS was applied as 
a coating on aluminum substrates and the factors 
which play an important role in providing corrosion pro- 
tection were investigated. Three major findings are as 
follows: (1) the addition of HC1, which was used as a 
hydrolysis accelerator for the organosilanes and 
Ti(OC2H5)4, acts to produce a clear sol solution, 
thereby aiding in the formation of smooth and uniform 
coating layers; (2) the . to Ti(OC2H5)4 
ratios are critical for the fabrication of PTS films; and 
(3) moderate densification of the Si-O-Ti bond in PTS 
networks is needed to produce a good film. (JES) 
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AD-A224 926/6/GAR PC A04/MF A01 
Wright Research and Development Center, Wright- 
Patterson AFB, OH. 

Evaluation of the Effects of ‘Hand’ Sandin 
Plastic Media Blasting (PMB) Paint Removal 

ods on Graphite/Epoxy Composite Materials. 
Final rept. Oct 86-Oct 89. 

L. M. Butkus, and G. D. Meuer. Mar 90, 67p WRDC- 
TR-90-4006, WRDC-TR-90-4006 


and 
eth- 


An abrasive blasting process —_ lastic beads has 


been used to strip paint from U aircraft surfaces 
and component parts. The mechanical effects of Plas- 
tic Media Blasting (PMB) were studied on quasi-isen- 
tropic and uni-directional graphite/epoxy substrates. 
Effects of ‘hand’ sanding were also investigated. After 
one paint and strip cycle, the effects of PMB were 
found to be minimal; the mechanical properties varied 
within property limits of unstripped contro! samples. 
Using the primer as a flag to control stripping depth 
within the primer and resin rich ‘gel’ coat is recom- 
mended to maintain mechanical properties. Keywords: 
Paint removal, Abrasive blasting, Plastic media, PMB, 
Composites, Graphite-epoxy. (jes) 
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Naval Research Lab., Washington, DC. 


Solubility Interactions and the Design of Chemical- 
ly Selective Sorbent Coatings for Chemical Sen- 
sors and Arrays. 

Memorandum rept. 

J. W. Grate, and M. A. Abraham. 27 Jul 90, 62p Rept 
no. NRL-MR-6692 


In designing microsensors for vapor detection, interac- 
tive coating materials must be chosen which will col- 
lect and concentrate analyte molecules at the sensor’s 
surface. The sensitivity and selectivity of each individ- 
ual sensor is controlled by tailoring the chemical and 
physical properties of the — to maximize 
particular solubility interactions. The selection of coat- 
ings for the complete sensor array is et nan made 
through a systematic variation of the solubility proper- 
ties of the coating materials, so that each sensor is 
selective for a different balance of solubility interac- 
tions. Parameters and methodologies for characteriz- 
ing analyte solubility properties, sensor coating materi- 
al solubility properties, and their interactions, are pre- 
sented. Keywords: Solubility, Chemical sensor, Sorp- 
tion, Piezoelectric sorption detector, Surface acoustic 
wave, Pattern recognition, Array, Molecular recogni- 
tion. (jes) 
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Waterproofing Underground Concrete Structures. 
Master’s thesis. 

T. Biggins. 1990, 116p 

Grant N00123-89-G-0549 


Waterproofing is a relatively impervious membrane, 
coating, or sealer used in concealed locations to pre- 
vent water from entering or passing through either hor- 
izontal or vertical building materials. Waterproofing is 
designed to exclude water even when the water is 
under a hydrostatic head. Waterproofing is often con- 
fused with clear water repellants and bituminous 
dampproofing. Clear water repellants are intended to 
reduce water penetration into building materials by 
capillary action. They are normally used on exterior 
wall surfaces above grade to prevent damage of hori- 
zontal concrete by water, sodium chloride or other ice 
melting chemicals. Some clear water repellants coat- 
ings may also prevent soiling and staining and are fre- 
quently used on limestone and concrete for that pur- 
pose. Clear water repellents will not prevent the pas- 
sage of water under a hydrostatic head of from air 
pressure. Bituminous dampproofing is a coating that is 
used to prevent building materials from absorbing 
moisture that may migrate further into the building 
structure. 
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Cryogenic testing of fiuoropolymer-coated stain- 
less steel tubing. 

J. B. Dooley. Nov 89, 20p ORNL/ATD-20 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 
ed. 


Stainless steel tubing coated internally with two differ- 
ent types of fluorinated polymers were subjected to mi- 
croscopic examination after a welding operation had 
been performed on the tubing. The welded assemblies 
were photographed and subjected to repeated cycles 
between liquid helium and room temperature. The 
green tetrafluoroethylene (TFE) coating peeled back in 
the area subjected to welding heat and displayed 
cracking all over its surface without regard to proximity 
to the weld area. The dark fluorinated ethylene propyl- 
ene (FEP) coating showed a tendency to char or burn 
away progressively in the weld area. The dark (FEP) 
coating did not crack as extensively as the green TFE 
coating, but did show a few areas of “crazing” or 
cracking of the topmost surface after cryogenic expo- 
sure. 12 figs. (ERA citation 15:022285) 
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Contract ACO3-76SF00098 
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Portions of this document are illegible in microfiche 
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The role of brightening agents during the deposition of 
thin metal films was analyzed. The model brightening 
system studied was copper deposition in the presence 
of benzotriazole (BTA). Emphasis was placed on the 
early — of deposition. The development of micro- 
topography was characterized with in situ scanning 
tunneling microscopy. Cuprous-BTA film formation 
was measured with impedance spectroscopy. Copper 
electrochemistry was measured with double-pulse po- 
tentiometry. The incorporation of BTA, including the ef- 
fects of mass transport conditions, was studied with x- 
ray photoelectron spectroscopy and secondary ion 
mass spectroscopy. A visual survey of deposits from 
0.5 M CuSO(sub 4), 0.5 M H(sub 2)SO(sub 4) indicated 
that brightening occurs when the concentration of BTA 
is greater than 100 (mu)M and the current density is 

reater than 50 mA/cm(sup 2). A passive layer was 
‘ound to form during cathodic polarization of copper in 
0.5 M CuSO(sub 4), 0.5 M H(sub 2)SO(sub 4) with 100 
and 200 (mu)M BTA. Following breakdown of the pas- 
sive layer, with increased polarization, the copper re- 
mains covered with a BTA film with a coverage follow- 
ing Langmuir adsorption kinetics. Benzotriazole was 
not incorporated into the copper deposits. The nuclea- 
tion site density of Cu on Pt was only a function of 
overpotential irrespective of the BTA concentration. 
The presence of BTA increases the overpotential (re- 
sulting in an increase in nucleation rate) for a given 
current density which results in a decreased particle 
size. Benzotriazole altered the morphology of the de- 
posited Cu. Deposits from BTA free electrolyte con- 
sisted of flat planes terminated with ledges with growth 
occurring at the ledges. Deposits from BTA containing 
electrolyte consisted of hemispheres with growth oc- 
curring uniformly on the surface. 
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Ph.D. Thesis. 
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a in Part by Netherlands Technology Foun- 
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The coatings were investigated to determine the physi- 
cal properties which govern the spectrally selective 
behavior and the limits of the selectivity which can be 
achieved in theory and practice. Measuring techniques 
used include spectrophotometry, Hall-effect determi- 
nations, ellipsometry, and the emittance determination 
of the angle-dependent thermal emittance. Methods in 
which the optical constants and the thickness of the 
coatings were determined are compared. The pyrolis 
process by which the coatings were produced is de- 
scribed. Results for effects of fluorine doping, coating 
thickness and process parameters on tinoxide are 
compared with those for effects of tin ons anneal- 
ing and coating thickness on indiumoxide. The main 
conclusion is that a thermal emittance combined with a 
solar absorptance of 0.92 is the limit achievable when 
preparing doped SnO2 or In203 coatings under opti- 
mum conditions. 
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Linear aromatic polyimides with low dielectric con- 
stants are produced by adding a diamic acid additive to 
the polyamic acid resin formed by the condensation of 
an aromatic dianhydride with an aromatic diamine. The 
resulting modified polyimide is a better electrical insu- 
paved than state-of-the-art commercially available polyi- 
mides. 
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Y. Nakahara, H. Kageyama, F. Nakahara, and Y. Doi. 
cDec 89, 7p 

Text in Japanese. 

Included in Bulletin of Government Industrial Research 
Institute, Osaka, v40 n4, p178-183 Dec 89. 


Silica-shell microcapsule of insecticide was made from 
porous microballoon of silica and an organic phosphor 
pesticide, chlorpyrifos. The silica microballoon, i.e. the 
shell material of the microcapsule, was made by an 
‘Interfacial Reaction Method’, in which the silica was 
formed by the reaction of a sodium silicate aqueous 
solution emulsified in an organic solvent with an am- 
monium salt aqueous solution. The mean particle di- 
ameter and specific surface area of the silica were 
6.96 micrometers and 451 sq m/g, respectively. The 
frequent pore size distributed from 18 to 22 nm. The 
core material, i.e. chlorpyrifos, was impregnated to 
core space of the silica balloon through the micropore 
of shell under vacuum condition and the microcapsule 
was prepared. The evaluation of biological activities of 
the microencapsulated chlorpyrifos paints and com- 
mercial pesticide paint was carried out against cock- 
roach, ‘Blattella germanica’, for 6 months. The results 
show that the residual activity of the pesticide inorgan- 
ic microcapsule prepared by the interfacial reaction 
lasts longer than that of commercial one, and that the 
inorganic microcapsule is available as the release-con- 
trolled device. 
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PB90-268020/GAR 
(Order as PB90-268004/GAR, PC — 
01) 
Nippon Steel Corp., Tokyo. 
Low Pressure Plasma Spraying. 
M. Ito, and K. Takeda. c1990, 5p 
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The low-pressure plasma spraying (LPPS) method is a 
technique developed for surface modification of air- 
craft jet engine parts. Compared with the dry coating 
method, the LPPS method has such features as high 
coating rate, the ease of forming thick films and high 
degree of freedom in combination with other materials. 
Though the practical application of the method to gen- 
eral industrial equipment is anticipated, the dominating 
factors of the properties of coating have not been fully 
elucidated yet and the setting of optimum coating con- 
ditions is difficult. For these reasons, the LPPS method 
has not found wide application. The paper describes 
the basic concepts underlying the selection of materi- 
als and the setting of conditions necessary for the for- 
mation of coating with excellent wear resistance, cor- 
rosion resistance and erosion resistance, while clarify- 
ing the features of the low-pressure plasma jet and in- 
troducing the techniques developed for metallographic 
analysis of the coating applied by LPPS and for the 
evaluation of the properties of such coating. 
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Further Comments on Strengthening in Deforma- 
tion Processed Composite Materials (DPCM). 

P. D. Funkenbusch, and T. H. Courtney. 1990, 3p 
ARO-25177.13-MS 

Contract DAAL03-88-K-0091 

Pub. in Scripta Metallurgica, v24 p1183-1184 1990. 


Dislocation Densities: It is apparently necessary to 
again state that no predictions of the dislocation densi- 
ty were given in either of oru papers formulating a sub- 
structural model. Calculation of dislocation densities 
from substructurally based models is dependent on 
choice of the proportionality constant between 
strength and the root of the dislocation density as well 
as on the ‘partitioning’ of dislocations between the 
phases. Calibration against suitable data for single 
phase copper gives an approximate check on the pro- 
portionality constant and allowed us to obtain the 
order of magnitude estimate of dislocation density 
given. To the extent that Spitzing et al. are now in 
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agreement that these dislocation densities are consist- 
ent in magnetude with experimental observations over 
a very large range of strains, the current discussion 
has not been wasted. We trust that their future publica- 
tions will reflect this. Comparison between model and 
experimental results with respect to differences in dis- 
location density between composites and heavily 
drawn copper is also attempted. The model value of 
thirteen quoted from is, however, clearly labeled as an 
upper bound, taken at the highest strain available and 
entirely ignoring the potential contributions of the ultra- 
fine filamentary phase. In contrast, the experimental 
value of ‘less than two’ is actually smaller than the 
scatter bars on the data quoted. This comparison 
seems, therefore, more likely to confuse than to clarify 
the issue. (JES) 
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A finite element model (FEM) analysis has been con- 
ducted to evaluate ineffective lengths in metal matrix 
composites. The results are compared with those of a 
modified analytical treatment based on a previous 
analysis of Rosen. Ineffective lengths obtained by both 
treatments are in good agreement, but differ consider- 
ably from those predicted by Rosen’s original formula- 
tion. The influence of different boundary loading condi- 
tions at the fiber end on the efficiency of stress trans- 
fer to the fiber has also been investigated by the FEM. 
In addition, an elastic-plastic FEM analysis has been 
used to study the influence of matrix plastic deforma- 
tion on ineffective lengths. As is also discussed, the 
FEM approach may be useful for defining criteria for 
delamination at the fiber-matrix interface. (jes) 


060,905 


AD-A224 885/4/GAR PC A04/MF A01 

Army Ballistic Research Lab., Aberdeen Proving 

Ground, MD. 

— Simulation of Thick Thermosetting Compos- 
es. 

Final rept. Jan 89-Apr 90. 

T. A. Bogetti, and J. W. Gillespie. Jul 90, 65p Rept 

no. BRL-TR-3121 


The potential for enhanced performance characteris- 
tics of composite materials over conventional metals, 
such as high strength-to-weight ratio, high stiffness, 
corrosion resistance and low radar signature, makes 
them extremely attractive for a wide range of military 
applications. The curing process of thick-section ther- 
mosetting composites is critical to the quality and in- 
service performance of the finished component. In this 
Paper, an investigation into the two-dimensional cure 
simulation of thick thermosetting composites is pre- 
sented. Temperature and degree of cure distributions 
within typical glass/polyester and graphite/epoxy 
structural elements of arbitrary cross-section (ply-drop 
and angle bend) are analyzed to provide insight into 
the non-uniform curing process unique to thick-sec- 
tions. An incremental, transient finite difference solu- 
tion scheme is implemented to solve the pertinent gov- 
erning equations and boundary conditions. Correlation 
between experimentally measured and predicted 
through-the-thickness temperature profiles in glass/ 
polyester laminates are presented for various arbitrary 
temperature cure cycle histories. Spatial gradients in 
degree of cure are shown to be strongly dependent on 
part geometry, thermal anisotropy, cure kinetics and 
the temperature cure cycle. These spatial gradients di- 
rectly influence the quality and in-service performance 
of the finished component by inducing warpage and 
residual stress during the curing process. Keywords: 
Thermoset composites; Thick laminates; Cure simula- 
tion; Anisotropic heat conduction; Boundary fitted co- 
ordinates; Finite difference theory. (jes) 
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Generation of Thermoplastic Composites from 
Biends of Liquid Crystalline Polymers with Poly- 


, A. Sukhadia, A. Datta, and D. G. Baird. 
1990, 6p ARO-25344.5-MS 
Contract DAALO3-88-K-0104 
Pub. in ANTEC ‘90 p1857-1860 1990. 


The concept of tailoring a polymer’s properties through 

blending is now recognized as a cost effective route to 

develop new materials with specific . This 

idea has been extended to thermotropic liquid 

line polymers (TLCP’s which have been ble with 
to form in-situ reinforced composites. 
have the — of being poy camming 


formi niques, 

blow molding. B Because of the nigh oe draw 
to generate molecular orientation in the 
the in-situ formed sheet/film was usually 
order to utilize the uniaxially oriented 
fr practical appcations, itis necessary to lam- 
these thin sheets as prepregs in different direc- 
to make a composite. One key factor in making 
ited es is that the matrix 
have a point considerably lower than 
of the wh ee LCP. If this condition is not sat- 
, then the oriented TLCP phase will be disrupted 

melted during the lamination process. There- 
fore, selection of an ite thermoplastics/TLCP 
be An alternative is to choose a 
ee ee ee, 
be processed at moderately a tempera- 


rset (PP). There a small 
(less than 20 wt%) was blended with 


ig 
dj 


| 


ae 
ae 


CP reinforced PP as compared with that for the neat 
PP. Reprints. (jes) 


PC A03/MF A01 
and Space Administration, 
Cleveland, OH. Lewis Research Center. 
influence of Interfacial Shear 


echnical memo. 

R. T. Bhatt. 1990, 1 

102462, AVSCOM- 
The influence of fiber/matrix ——- microstructure 
and interfacial shear strength on the mechanical prop- 
erties of a fiber-reinforced ceramic composite has 
been evaluated. The composite consisted of about 30 
vol % uniaxially aligned 142 micron diameter SiC fibers 
CavRe SCS-6) in a reaction-bonded Si3N4 matrix 
SiC/RBSN). The interface microstructure was varied 
the composite fabrication conditions and 
ing the composite in an oxidizing environ- 
ment. Interfacial shear strength was determined by the 
matrix crack spacing method. The results of micros- 
tructural examination indicate that the carbon-rich 
poe, hee ne with the as-produced SiC fibers was 
composites fabricated at 1200 C in a nitrogen 
ayers get a en mixture for 40 
hr. However this coating in composites fabri- 
cated at 1350 C in N2 + 4%H2 for 40 and 72 hr and 
also in composites heat treated in an oxidizing environ- 
ment at 600 C for 100 hr after fabrication at 1 Cina 
nitrogen. it was determined that degradation occurred 
oe gear cee ae ae a strong influence 
on interfacial shear strength and other mechanical 
properties. Eompeste as the carbon coating was re- 
moved, the e interfacial shear strength, pri- 
mary elastic lus, first matrix cracking stress, and 
ultimate tensile decreased, but the first matrix 
cracking strain remained nearly the same. Keywords: 
Ceramic matrix composites; Interfacial shear strength; 

Mechanical properties. (jes) 


NASA-E-5250, NASA-TM- 
-90-C-003 
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Berkeley a Science and Engineering, CA. 
Development of an Advanced — Theory 
Lauiniiee. 
1 Nov 89-30 Jun 90. 


ti, M. Panahandeh, and Y. Bozorgnia 
27 Jun 90, 259p RG-03-89, AFOSR-TR-90-0781 
Contract F49620-90-C-0001 


ite materials, 
’, was de- 


A continuum theory for laminated com 
referred _ as ‘Cosserat Composite 
veloped. The 


theory was represented by a set of well 
conservation laws that within the context of 
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purely mechanical theory exhibits the following fea- 
tures: (i) it accounts for the effect of microstructures, 
(ii) it accounts for the effect of geometric nonlinearity, 
(iii) it accounts for the interlaminar stresses and there- 
fore delamination can be considered, (iv) it is cable of 
incorporating the effect of material nonlinearity, (v) it 
accounts for the effect of curvature, (vi) it possesses a 
continuum character, and finally (vii) it is applicable to 
both static and dynamic problems. The composite lam- 
inate was modeled as a series of Cosserat surfaces 
which were considered as microstructures. Various 
quantities associated with the microstructure were de- 
fined and the corresponding quantities for composite 
laminates were derived. The nonlinear constitutive 
equations for an elastic composite laminate were pre- 
sented. (JES) 
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AD-A225 042/1/GAR PC A05/MF A01 
California Univ., Berkeley. Dept. of Materials Science 
and Mineral Engineering 

Modeling of a of Fatigue and 
Fracture in Materia 

Final rept. 15 Apr 87-14 i 90. 

L. H. Edelson, J. K. Shang, S. C. Siu, K. T. 
Venkateswara Rao, and R. O. Ritchie. 15 Jun 90, 
91p UCB/R/90/A1065, AFOSR-TR-90-0832 

Grant AFOSR-87-0158 


The obvious benefits of the design of aerospace struc- 
tures wo & lighter materials with high 

strengths and stiffnesses had led to the development 
of numerous reinforced composite metallic and inter- 
metallic materials, which have become serious com- 
mercial competitors to traditional monolithic metallic 
alloys. While significant advances in proce: a? tech- 
nology have made the fabrication of such hybrid mate- 
rials more of an economic reality, their widespread use 
in airframes or other structures been limited by se- 
rious deficiencies in mechanical properties, particularly 
ductility, toughness and fatigue. This problem is com- 
pounded by the lack of fundamental studies which pro- 
vide a rational basis for the underlying sources of 
crack-propagation resistance, and in particular which 
define the critical role of composite microstructure. 
Keywords: Ang Fracture toughness; Subcritical 
crack growth; tal-matrix composites; Laminates; 
Fatigue cracks; Crack closure; Crack bridging; Alumi- 
num alloys; Titanium alloys. (JES) 
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AD-A225 078/5 Not available NTIS 
Colorado Univ. at Boulder. 

Wave tion in the Presence of Interface 
Layers in oy 

S. K. Datta, A. H. Shah Karunasena, P. Olsson, 
and A. Bostroem. 1990, 7; 

— NO001 4-86-K-0280, Grant NSF-INT85- 
Availability: Pub. in Materials Science and Engineering, 
vA126 p141-147 1990. 


In composites (particularly metal matrix composites re- 
inforced by fibers and particles), it is often the case 
that there is an interface layer surrounding the fibers or 
particles induced by processing conditions. This layer 
has properties different from of the matrix and 
the reinforcing phase. The strength and fracture be- 
havior of the composite is significantly influenced by 
this interface layer. It is, however, difficult to character- 
ize this layer non-destructively. Ultrasonic techniques 
provide a means to characterize mechanical proper- 
ties of the interface regions. In this paper we present 
results showing the effect of interface layers on scat- 
tering cross sections of spheroidal inclusions. Re- 
prints. (JES) 
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AD-A225 133/8 Not available NTIS 
— Univ. at Boulder. Dept. of Mechanical Engi- 


Wave Wave Propagation in Composite Media and Materi- 
al Characterization. 
. K. Datta, A. H. Shah, and W. Karunasena. 1990, 


2p 
Contract N00014-86-K-0280 

sine in part by grants NSF-INT-8512422, NSF- 

-8610487 and NASA-NAGW-1 388. 

Availabilty. Pub. in Elastic Waves and Ultrasonic Non- 
destructive Evaluation, Proceedings of the IUTAM 
Symposium on Elastic Wave Propagation and Ultra- 
sonic Evaluation p159-169, 30 Jul-3 Aug 89. (No 
copies furnished by DTIC/NTIS). 


Characteristics of wave propagation in an undamaged 
composite medium are influenced by many factors, the 


most important of which are: microstructure, constitu- 
ent properties, interfaces, residual stress fields, and 

ply lay-ups. Measurements of wave velocities, attenu- 
ation, and dispersion provide a powerful tool ‘for non- 
destructive evaluation of these properties. In this 
paper we review recent development in modeling of 
ultrasonic wave propagation in fiber and particle rein- 
forced composite media. Additionally, we discuss 
some modeling studies of the effects of interfaces and 
layering on attenuation and dispersion. These studies 
indicate possible ways of characterizing material prop- 
erties by ultrasonic means. Reprints. (JHD) 
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AD-A225 158/5/GAR PC A04/MF A01 
Colorado School of Mines, Golden. Center for Welding 
and Joining Research. 

Fundamental Concepts of Wettability and Interfa- 
cial Bond Strength in Aluminum Matrix, SiC-Rein- 
forced Composites. 

Annual rept. 

G. R. Edwards, and D. L. Olson. Jul 90, 52p Rept no. 
CSM-MT-CWR-090-012 

Contract N00014-88-K-0500 


Research i include: Surface Energy 
Measurement - Differential optical reflectance was 
used to measure the optical transitions in aluminum 
and its alloys. The semi-empirical correlation devel- 
oped earlier was used to calculate the surface energy 
from the measured transition energies. PRedicted sur- 
face energies, using the model, were in close agree- 
ment with experimentally determined surface energies 
found in the literature. Wettability Predictions - Wetta- 
bility studies are based on surface tension measure- 
ments from the capillary rise experiment. A mecha- 
nism, assuming a defect-rich oxide interlayer at the 
interface, was proposed to explain the non-wetting be- 
havior of the Al/SiC system. Interfacial Bond Energies 

- The measured surface energies were used to predict 
the interfacial bond energies using a work of decohe- 
sion model. Punch shear tests were used to make rela- 
tive determinations of bond strengths for several alu- 
minum alloy/SiC systems. The predicted bond a 
trends correlated well with the observed 
strengths. (jes) 
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Interface effects and fracture in Nicalon/SIC com- 


ear 
. A. Lowden. 1990, 18p CONF-900546-12 
Contract ACO05-840R21400 
Conference on fossil energy materials (4th), Oak 
Ridge, TN (USA), 15-17 May 1990. Sponsored by De- 
ent of Energy, Washington, DC. 

ortions of this ment are illegible in microfiche 

products. 


Thin coatings deposited on ceramic fibers prior to den- 
sification employing chemical vapor infiltration tech- 
niques have been used to limit fiber-matrix bonding. 
This has resulted in improvements in strength and 
toughness for Nicalon(reg sign) fiber-reinforced/SiC 
matrix composites. The properties of the composites 
are influenced by the thickness of the graphite carbon 
interlayer. Matrix a work of fracture, and ulti- 
mate strength are controlled by the nature of the inter- 
face. Interfacial forces were measured utilizing the in- 
dentation method in which a standard microhardness 
indentor is used to push on fibers embedded in the 
ceramic matrix. Correlations between interfacial phe- 
nomena and observed mechanical behavior have 
been made. 30 refs., 6 figs., 1 tab. 
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DE90013674/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Study of the elastic properties of Al(sub gee yt 
and Si(sub 3)N(sub 4) matrix composites with 

whisker reinforcement. 

E. S. Fisher, M. H. Manghnani, and J. L. Routbort. 
May 90, 11p CONF-9006227-1 

Contract 76ER01112act W-31109-ENG-38 

TMS symposium on high performance composites for 
the 1990’s, Morristown, NJ (USA), 6-8 Jun 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


A study of the elastic moduli of Al(sub 2)O(sub 3) and 
Si(sub 3)N(sub 4) ceramics reinforced with 0-25 wt % 
SiC whiskers has been carried out. The Young’s and 





shear moduli for each composite sample are com- 
pared with upper and lower bounds as calculated from 
the elastic moduli of the constituents using Paul’s 
model. The moduli for the Al(sub 2)O(sub 3) based 
composites are A samen lower than the calculated 
lower bounds reas the values for the Si(sub 
3)N(sub 4) based composites are in agreement with 
the average between the upper and lower bounds. 
These results are interpreted as reflecting the relative- 
ly poor Al(sub 2)O(sub 3)/SiC interface bond, which 
allows for the observed whisker pullout in these sam- 
ples, and the relatively strong interface bond in the 
Si(sub 3)N(sub 4) composites. 26 refs., 2 figs. 
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DE90013822/GAR PC A02/MF A01 

tab tneenaens ninth f SiC whisker-rei 
re t+) er-rein- 

forced silicon nitride composites. 

T. N. Tiegs, P. F. Becher, M. K. Ferber, and P. A. 

Menchhofer. 1990, 6p CONF-900634-4 

Contract 76ER01112act AC05-840R21400 

World ceramics congress: ceramics today--tomorrow’s 

ceramics (7th), Montecatini Terme (italy), 24-30 Jun 

ee by Department of Energy, Washing- 

ton, 

pr oer of this document are illegible in microfiche 
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The addition of SiC whiskers to Si(sub 3)N(sub 4)- 
based matrices results in improved flexural strength 
and fracture toughness at room temperature; however, 
at temperatures > 1000(degree)C, the strength can be 
lower than that of the monolithic material. This effect is 
a function of the impurity content introduced by the 
whiskers and the affect of such impurities on the com- 
position of the intergranular glass phase. Other factors 
affecting the high-temperature strength are whisker 
type and content. 5 refs., 3 figs. 
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DE$0505518/GAR PC A03/MF A01 
National Aerospace Lab., Tokyo (Japan). 
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zairyo no y no kenkyu. 
lure modes of SIC fiber reinforced aluminum 

—- materials by AE method). 

Aug 89, 16p NAL-TM-612 


japanese. 
U. S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The failures of SiC fiber reinforced aluminum compos- 
ite materials were tested with four types of imens, 
and AE characteristics in different failure modes were 
discussed examining such AE generation behavior as 
numbers, locations and amplitude distributions in a 
range from lower load to breaking load. Fracture con- 
pe were also observed by a scanning electron mi- 
to examine the eclabon between fractures 

oa AE characteristics. As a result, in the unidirection- 
ally reinforced specimen, fiber breakage, delamination 
and matrix damage were developed over a wide range, 
and in the 0/90 (degree) laminated specimen, dela- 
mination and matrix damage were developed in the 
mid section of 90 (degree) fiber layers and the same 
failures as the unidirectional one in 0 (degree) fiber 
layers. In the (plus minus) 45 (degree) laminated speci- 
men, large elongation was developed due to the slip 
between fibers and matrix, and in the specimen with 
rooves on both sides, delamination was developed. 
breaking stresses of the specimens were 1544, 
656, 193, 47MPa, respectively. 3 refs., 23 figs., 1 tab. 
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Probabilistic approach to the certification for fa- 
tigue durabity of come of composite structures. 

Jun 89, 16p NAL-TR-1029T 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Probabilistic approach to the certification for the fa- 
tigue durability of composite structures was systemati- 
cally discussed, and the approach, the combination of 
scatter factors of a fatigue life and fatigue strength was 
used, was pi —— as well as equations to express 
the mutual re lationship between the scatter factors 
and the combination of both factors. Moreover, calcu- 
lation examples of the scatter factors were also given 
on the basis of the scatter parameters of the fatigue 
life and strength obtained from the test results of 
carbon/epoxy laminate specimens. Because of a 
small amount of specimens, the test results were used 


to estimate only central tendencies of the fatigue life, 
and a log-normal and two-parameter Weibull distribu- 
tion were used for the life. Those of the strength were 
also determined under the same assumpton. As the 
scatter factors were compared on the basis of the 
scatter some ong derived from three matching meth- 
ods, those were str ee ee dependent on the selection 
of the matching methods. 15 refs., 12 figs., 2 tabs. 
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AE ho ni yoru boron sen(prime)i kyoka aluminum 
fuk zairyo no hakai yoshiki no kenkyu (2). AE 
hakei to sono power spectrum kara no kento. 
(Study on failure modes of boron fiber reinforced 
aluminum composite materials by AE method. part 
2. Power spectrum analysis of AE waves). 

Jun 89, 13p NAL-TR-1030 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


The failure modes of boron fiber reinforced aluminum 
composite materials were examined by the power 
spectrum analysis of AE waves. 6061 aluminum alloy 
was used as a matrix, and four types of specimens 
such as a unidirectionally fiber reinforced composite 
material were prepared for tensile tests. In boron fiber 
breakage, power spectra indicated high peaks in the 
low frequency range from 100 to 200kHz, and in fiber 
breakage of composite materials, AE waves continued 
occasionally for 3.84ms or more due to the friction be- 
tween a matrix and fibers. In 6061 aluminum alloy, AE 
waves were different between tensile and shear frac- 
ture, showing a short damping time in tensile fracture 
and a long time in shear, independently of small rte nd 
tudes in both fractures. The power spectra of the alloy 
indicated -— peaks in the high frequency range from 
400 to 900kHz, and AE waves continued for only 64mi- 
crosec or less extremely short compared with those in 
fiber breakage. 5 refs., 21 figs. 
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N90-23477/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Structural Behavior of Composites with Progres- 
sive Fracture. 

L. Minnetyan, C. C. Chamis, and P. L. N. Murthy. Jan 
90, 19p NAS 1.15:102370, E-5089, NASA-TM- 
102370 

Original Contains Color Illustrations. 


Structural characteristics such as natural frequencies 
and buckling loads with corresponding mode shapes 
were investigated during progressive fracture of multi- 
layer, angle-plied polymer matrix composites. A com- 
puter program was used to generate the numerical re- 
sults for overall mechanical response of damaged 
composites. Variations in structural characteristics as 
a function of the previously applied loading were stud- 
ied. Results indicate that most of the overall structural 
properties were preserved throughout a significant 
proportion of the ultimate fracture load. For the cases 
studied, changes in structural behavior began to occur 
after 70 percent of the ultimate fracture load was ap- 
plied. However, the individual nature of the structural 
change was rather varied depending on the laminate 
— fiber orientation, and the boundary con- 
ns. 
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Div. Systemes Strategiques et Spatiaux. 

a ca ater wae: ta on mic Composites 

and Thermostructura! 

r F. Jamet. 1989, rn REPT 002-490-106, IAF-89- 
18 

Previously announced in laa as A90-13451. Presented 

at 40TH laf Congress, Malaga, Spain, 8-13 Oct. 1989. 


An analysis of microstructural rupture of reinforced 
carbon and ceramics are carried out. The evolution of 
models describing this rupture and the new approach- 
ing experimental methods were studied. The following 
are presented: the rules driving the interactions be- 
tween microstructures and rupture; the consequences 
of industrial processing and uses; the main implemen- 
tations recently obtained in terms of processing and 
performance either on ceramic composites and 
carbon-carbon protection. 
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New Process. 
. Denost. cJul 89, 10p REPT- 
90-96645 


Composite Curi: 
D. Beziers, and J. 
892-430-114, ETN- 


A composite curing process based on the use of spe- 
cific resin systems which are cured by a high energy 
electron beam is described. Reduction of curing time 
and cancellation of curing with temperature gives a de- 
crease in man hours and simplifies the tools, loading to 
reduced costs. Burst pressure tests on different 
carbon filament wound vessels demonstrated the 
complete control of the process. A facility to cure large 
size structures was built. Research is ongoing in the 
high ——— composites and carbon fiber 
sizing fie 


060,922 
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teriaux Sic/Vitroceram (Thermo- 
eee of New Poeoerk Materi- 


Glass-Ceramic). 
E. Menessier, A. Guette, R. Pailler, R. Naslain, and 
a 20 Mar 89, 8p REPT-892-430-118, ETN- 
_— at Eccm-3, Bordeaux, France, 20-23 Mar. 
Pseudo-unidirectional composites made of SiC Nica- 
lon fibers and LAS (lithium alumino silicate) glass-ce- 
ramic matrix were obtained via a low temperature 
solgel/hot pressing route. The fibers were coated with 
a thin layer of pyrocarbon in order to promote fiber pull 
out. The elastic constant C(ij) matrix and engineering 
elastic moduli at room temperature were derived from 
wave propagation experiments. The failure strength 
was measured for different processing conditions 
through three point bending testing. The failure energy 
and ic toughness were poe Borate from instru- 
mented CHARPY test data. Thermal expansion e: 
ments were performed on both unreinforced LAS 
matrix and SiC/LAS composites. 
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National Aeronautics and Space Administration, 
Hampton, VA. ley Research Center. 

Rate Models for Fiber Re- 


inforced Composites. 
T. S. Gates. May 90, 30p NAS 1.15:102665, NASA- 


TM-102665 


A literature survey was conducted to assess the state- 
of-the-art in rate it constitutive models for 
continuous fiber reinforced polymer matrix composite 
(PMC) materials. Several recent models which include 
formulations for describing plasticity, viscoelasticity, 

, and rate-dependent phenomenon such 
as creep ‘stress relaxation are outlined and com- 
pared. When appropriate, these comparisons include 
brief descriptions of the mathematical formulations, 
the test procedures required for generating material 
constants, and details of available data comparing test 
results to analytical predictions. 
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National Aeronautics and Space Administration, 
Research Center. 
ination Growth of Em- 


J. D. Whitcomb. Aug 88, 199p NAS 1.15:100655, 
NASA-TM-100655 

Previous Language Document was announced as 
N88-26406. 


Compressive loads can cause local buckling in com- 
posite laminates that have a near surface delamina- 
tion. This buckling causes load redistribution and sec- 
ondary loads, which in turn cause interlaminar stresses 
and delamination growth. The goal of this research 
was to enhance the understanding of this instability- 
related delamination growth in laminates containing 
either an embedded or an edge delamination. 
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Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany, F.R.). 
Demonstrationszentren fuer Faserverbundwerk- 
stoffe (Demonstration Centers for Fiber Rein- 
forced Materials). 

30 Oct 89, 49p REPT-45/89, ETN-90-96450 

Text in German. 


A review of the present use of fiber reinforced materi- 
als in industry is presented. Seven centers in West 
Germany are intended to provide related information 
business with particular consideration to the machine 
manufacturing. Some important properties of the fiber 
reinforced materials are depicted, such as stiffness 
and toughness, elasticity and thermic dilatation, which 
is particulary interesting for satellites and antennas. 
The problem of isotropy . discussed. Condensation, 
poly-addition and polymerization resins are described. 
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Aeronautical Research Inst. of Sweden, Stockholm. 

Fatigue Testing of Glass Fibre Reinforced Epoxy 

Using the Wisper Sequence. 

M. Poppen. Nov 89, 16p FFA-TN-1989-45, ETN-90- 
2 


9660 
Sponsored by Swedish National Energy Administra- 
tion. 


Spectrum fatigue loading of the glassfiber/epoxy ma- 
terial used in the Maglarp wind turbine blades is dis- 
cussed. The spectrum used is WISPER, a standard- 
ized wind turbine spectrum. Comparison of the spec- 
trum data with the constant amplitude data was per- 
formed. The results indicate that Palmgren-Miner’s 
rule is overly conservative. Damage sums up to the 
order of 20 were experimentally found. These sums 
were found to be dependent on load levels used, 
which makes the application of Palmgren-Miner calcu- 
lations questionable for real structural components. 
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Materials Using Laser Beam Generation and De- 
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M.S. Thesis. 

R. D. Huber, and R. E. Green. 1990, 97p NAS 
1.26:186694, NASA-CR-186694 

Contract NAG3-728 


The acousto-ultrasonic method has proven to be a 
most interesting technique for nondestructive evalua- 
tion of the mechanical properties of a variety of materi- 
als. Use of the technique or a modification thereof, has 
led to correlation of the associated stress wave factor 
with mechanical properties of both metals and com- 
posite materials. The method is applied to the nonde- 
structive evaluation of selected fiber reinforced struc- 
tural composites. For the first time, conventional piezo- 
electric transducers were replaced with laser beam ul- 
trasonic generators and detectors. This modification 
permitted true non-contact acousto-ultrasonic meas- 
urements to be made, which yielded new information 
about the basic mechanisms involved as well as 
proved the feasibility of making such non-contact 
measurements on terrestrial and space structures and 
heat engine components. A state-of-the-art laser 
based acousto-ultrasonic system, incorporating a 
compact pulsed laser and a fiber-optic heterodyne in- 
terferometer, was delivered to the NASA Lewis Re- 
search Center. 
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National Aeronautics and Space Administration, 
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—— and imental Technique for Nonde- 
e Evaluation of Ceramic Composites. 

E. R. Generazio. 1990, 18p NAS 1.15:102561, E- 

5381, NASA-TM-102561 

Presented at the March Meeting of the American Soci- 

= og Nondestructive Testing, Columbus, OH, 15 Mar. 


The important ultrasonic scattering mechanisms for 
SiC and Si3N4 ceramic composites were identified by 
examining the interaction of ultrasound with individual 
fibers, pores, and —. The dominant scattering 
mechanisms were identified as asymmetric refractive 
scattering due to porosity gradients in the matrix mate- 
rial, and symmetric diffractive scattering at the fiber-to- 
matrix interface and at individual pores. The effect of 
the ultrasonic reflection coefficient and surface rough- 
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ness in the ultrasonic evaluation was highlighted. A 
new nonintrusive ultrasonic evaluation technique, an- 
gular power spectrum scanning (APSS), was present- 
ed that is sensitive to microstructural variations in com- 
posites. Preliminary results indicate that APSS will 
yield information on the composite microstructure that 
is not available by any other nondestructive technique. 
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po a Temperature Insulation Barrier Composite. 
atent. 

J. W. Onstott. Filed 30 Sep 88, patented 31 Oct 89, 

6p N90-23480/8, PAT-APPL-7-252 078 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

patent available Commissioner of Patents, Washing- 

ton, DC 20231, $1.50. 


A composite material suitable for providing insulation 
for the nozzle structure of the Space Shuttle and other 
similar surfaces is disclosed. composite layer is 
comprised of an outer skin layer of nickel chromium 
and an interleaved inner region comprising a top layer 
of nickel chromium foil which acts as a primary con- 
vective shield. There are at least two layers of alumina 
batting adjacent to the layers of silicon carbide fabric. 
An additional layer of nickel chromium foil is used as a 
secondary convective shield. The composite is par- 
ticularly advantageous for use as nozzle insulation be- 
cause of its ability to withstand high reentry tempera- 
tures, its flexibility, oxidation resistance, low conductiv- 
ity, and light weight. 
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National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 

One Step Hip Canning of Powder Metallurgy Com- 
es. 


atent. 
J. J. Juhas. Filed 21 Mar 89, patented 27 Feb 90, 8p 
N90-23493/1, PAT-APPL-7-326 757 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A single step is relied on in the canning process for hot 
isostatic pressing (HIP) powder metallurgy compos- 
ites. The binders are totally removed while the HIP can 
of compatible refractory metal is sealed at high 
vacuum and temperature. This eliminates outgassing 
during hot isostatic pressing. 
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PB90-265810/GAR PC E09/MF E09 
Institut National de Recherche en informatique et en 
Automatique, Le Chesnay (France). Projet MODULEF. 
Influence de Micro-Gi its sur le Comporte- 
ment Macroscopique des Composites Tissus (In- 
fluence of Micro-Slips on the Macroscopic Behav- 
lor of Fabric Composites). 

Final rept. 

P. Paumelie. 1990, 129p 

Text in French; summary in English. Sponsored ¥ Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de I’Armement. 


The technique of periodic-media homogenization and 
the finite-elements method are used to describe the 
mechanical behavior of taffeta fabric composites and 
microstructural stresses under loading. Geometric and 
mechanic models describe the period of a taffeta 
fabric. Results of the model are compared to experi- 
mental results. A study of the sensitivity of the homog- 
enized coefficients to different model parameters is in- 
cluded. The microstress field in a ——— taffeta 
woven composite is analyzed and local hesions 
predicted. Modeling of elastic slips at the interface of 
two hoi neous constituents is reviewed. The con- 
struction of slip finite elements is explained. The final 
chapter looks at the influence of an elastic slip at mi- 
crostructure interfaces. 
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Asahi Glass Foundation for Industrial Technology, 
Tokyo (Japan). 


Fundamental Studies on Development of Ceramic 


Composite Pipes. 
= —— c1989, 9p 
ext in Japanese. 
Included in Reports of the Asahi Glass Foundation for 
Industrial Technology, v54 p83-90 1989. 


Ceramic composite pipes were produced by means of 
an exothermic reaction following a thermit reaction 
under the influence of centrifugal force. Since the ther- 
mit reaction under the centrifugal force (’Centrifugal- 
Thermit process’) proceeds along the inner surface of 
the hollow- reactant first and then into the layer 
in the radial direction, the subsequent exothermic re- 
action can be induced by setting the third element at 
the outer surface of the thermit powders. In the 
present work, the residual stress of each layer of the 
composite pipes produced by the centrifugal-thermit 
process was discussed under taking into consideration 
a role of the intermediate produced metal layer and 
reaction propagation, and two-layer ceramic compos- 
ite pipes oe of um carbide or boride 
combined with aluminum oxide were produced using 
mixtures of MoO3, Al and C or B powders. 


Corrosion & Corrosion Inhibition 
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sor int of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
—— Original copy available until stock is exhaust- 


This program implementation plan for the Department 
of Energy Fossil E anced Research and 
Techi Development (AR&TD) Materials Program 
reviews technical issues and the materials re- 
search and development needs of fossil energy tech- 
nologies. The status and plans for research and devel- 
opment activities in the AR&TD Materials Program to 
meet those needs are presented. Detailed information 
about these plans is provided for FY 1990 through FY 
1991, and long-range plans are described for FY 1993 
and FY 1994. 
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Westinghouse Hanford Co., Richland, WA. 

Carbon steel and related alloy corrosion in LOMI 
decontamination solvents. 

A. P. Larrick, W. K. Kratzer, and C. A. Richardson. 
1988, 28p WHC-SA-0465, CONF-8812140-1 

Contract ACO6-87RL10930 

EPRI seminar on chemical decontamination of BWR’s 
(3rd), Charlotte, NC (USA), 6 Dec 1988. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


In 1985 UNC Nuclear Industries, now Westinghouse 
Hanford Company (WHC), began the evaluation of the 
proprietary LOMI decontamination procedure for its 
application to the Hanford N Reactor. The LOMI (low 
oxidation state metal ion) procedure uses the vana- 
dous ion to reduce ferric ion to ferrous ion, thus in- 
creasing the ease of dissolution of the iron oxide in the 
reactor pri — system during decontamina- 
tion. The di ‘ed oxide is retained in solution by pico- 
linic acid, a weak chelant, until it has been removed 
from the system. WHC retained London Nuclear Limit- 
ed, now LN Technologies (LNT), as a consultant to 
provide information, materials, corrosion testing, and 
development of the method for applying the LOMI pro- 
cedure to N Reactor. LNT in turn obtained the assist- 
ance of Ontario Research Foundation (ORF) to per- 
form detailed corrosion studies. In addition, the Chemi- 
cal & Waste Treatment Engineering group, WHC, per- 
formed initial laboratory and pilot plant testing of the 
LOMI decontamination procedure at the anticipated N 
Reactor application conditions to gain experience in 
handling and control of the solutions. This document 





reports the results of the corrosion data obtained 
during both the ORF and the WHC tests. 


Elastomers 
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Materials Research Socie 
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Final rept. 

W. W. Adams, R. K. Eby, and D. M. McLemore. Jun 
90, 724p AFOSR-TR-90-0839 

Grant AFOSR-89-0039 

Pub. in Symposium Proceedings of the Materials Re- 
search Society, v134, Boston, MA, November 28-De- 
cember 2, 1988. 


The Symposium on The Materials Science and Engi- 
neering of Rigid-Rod Polymers was held from Novem- 
ber 28 to December 2, 1988, in Boston Massachu- 
setts, as Symposium J of the 1988 Fall Meeting of the 
Materials Research Society. It provided the first inter- 
national forum for a comprehensive, muitidisciplinary 
discussion of the science and engineering of rigid-rod 
polymers and molecular composites. These new mate- 
rials represent an outstanding scientific development 
and have considerable potential for technological ap- 
plications ranging from structural to electronic and 
nonlinear optical. (JES) 
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Compatibtty Stud 
f Vantilborg. 1 38p Bm 106069, ETN-90- 
96444 


Contract MOD-CB-A42B-600 


With the aim of a better understanding of a field prob- 
lem concerning elastomer compatibility, work is carried 
out using a novel elastomeric (fluorocarbon) material 
of high temperatures, with three commercially avail- 
able gas turbine lubricants. A study program was set 
up to consider the composition of both gas turbine lu- 
bricants, and elastomers, and interactions between 
the two over a range of temperatures. The Castrol gas 
turbine lubricant was compared with a number of 
others currently used in UK service. Considerations in- 
herent in design of a gas turbine lubricant and typical 
composition are described. Composition of several 
types of fluorocarbon elastomer, with which lubricant 
compatibility is required, are investigated. imen- 
tal methods used to determine elastomer/lubricant 
compatibility are described. 


Fibers & Textiles 
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AD-A225 072/8/GAR PC A03/MF A01 
Army Natick Research Development and Engineering 
Center, MA. 

Optical Transmission Properties of Selected Shel- 
ter Materials. 

Final rept. 1 Jun-1 Sep 88. 

R. G. Quynn, and L. J. Dittami. Aug 90, 21p Rept no. 
NATICK/TR-90/043 


Eight candidate ——- fabrics were evaluated for 
blackout (opacity to light transmission at night) in the 
laboratory and in the field with both incandescent and 
fluorescent lighting. A good correlation was obtained. 
Of the candidates examined, only the Hypalon-coated 
fabrics showed satisfactory blackout —— for 
visible and nonvisible wavelengths. The standard 
cotton duck (MIL-C-43627) was satisfactory only for 
visible radiation. 


Iron & Iron Alloys 
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Army Armament Research, Development and Engi- 
neering Center, Waterviiet, NY. Benet Labs. 

Effect of Manganese Phosphate Coatings on Fa- 
tigue Crack Initiation. 

Final technical rept. 

R. Farrara, and J. H. Underwood. Jun 90, 29p Rept 
no. ARCCB-TR-90018 


The effect of a manganese phosphate coating on the 
fatigue crack initiation life of ASTM A723 high strength 
steel was determined. The phosphate coating process 
creates pitting (stress concentrators) on the surface 
that cause a dramatic reduction in crack initiation life. 
This deleterious effect on fatigue life increases as the 
applied stress level decreases. Keywords: Crack Initi- 
ation, Fatigue, High wes steel, Manganese phos- 
phate, Shot peening. (JES 
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reaction in an austempered ductile iron matrix. 
Thesis (M.S). 

K. N. Hagen. Feb 90, 61p IS-T-1476 

Contract W-7405-ENG-82 

Sponsored by Department of Energy, Washington, DC. 
phe ey of this document are illegible in microfiche 
products. 


Austempered ductile irons (ADIs) possess a unique 
combination of toughness and ductility plus high 
strength which make them attractive alternatives to 
other metal castings. ADis can have tensile strengths 
up to 230 ksi with a 1% elongation and high hardness 
for wear resistant applications, or tensile strengths of 
approximately 150 ksi and elongations of 14% where a 
large amount of ductility is required. Austempering is a 
two step process: complete transformation to the aus- 
tenite ((gamma)) phase; and a quench and hold in the 
temperature range of 270--420(degree)C for some 
time followed by cooling to room temperature. This 
quench must be sufficiently rapid to avoid formation of 
peariite or ferrite if the best mechanical properties are 
to be obtained. This thesis presents the results of a 
number of experiments aimed at determining the effect 
of Mn on the length of the Stage 1 reaction. (austenite 
decomposes into bainitie ferrite and high carbon aus- 
tenite). A basic knowledge of the effects of Mn will 
yield a more complete understanding of the austem- 
pering process for the normal case and also when mi- 
crosegregation is present. The onset time for Stage 2 
(high carbon austenite decomposes into bainitic ferrite 
lus carbides) in ductile irons is a critical parameter 
use of the associated degradation of the mechan- 

ical properties which result from carbide formation. 
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Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
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This report presents the first complete microstructural 
and analytical electron microscopy study of Alloy AX5, 
one of a series of advanced austenitic steels devel- 
oped by Maziasz and co-workers at Oak Ridge Nation- 
al Laboratory, for their potential application as reheater 
and superheater materials in power plants that will 
reach the end of their design lives in the 1990’s. The 
advanced steels are modified with carbide forming ele- 
ments such as titanium, niobium and vanadium. When 
combined with optimized thermo-mechanical treat- 
ments, the advanced steels exhibit significantly im- 
proved creep rupture properties compared to commer- 
cially available 316 stainless steels, 17--14 Cu--Mo 
and 800 H steels. The importance of microstructure in 
controlling these improvements has been demonstrat- 
ed for ed alloys, using stress relaxation testing 
as an accelerated test method. The microstructural 
features responsible for the improved creep strengths 
have been identified by studying the thermal aging ki- 
netics of one of the 16 i4cr a advanced steels, Alloy 
AX5, in both the solution annealed and the solution 
annealed plus cold worked conditions. Time-tempera- 
ture-precipitation diagrams have been developed for 
the temperature 600 C to 900 C and for times 
from 1 h to 3000 h. 226 refs., 88 figs., 10 tabs. 
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Spring meeting of the Materials Research Society, San 
Francisco, Ch (USA), 16-21 Apr 1990. Sponsored by 
Department of Energy, Washington, DC. 
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A combination of minor solutes was added to an 
Fe(sub 3)Al-type base alloy (Fe--28%Al--6%Cr-- 
0.05%B) to produce carbide precipitates. These so- 
lutes reacted to produce coarse Ti-rich MC and Cr- and 
Mo-rich M(sub 6)C precipitates during fabrication at 
650--1000(degree)C. X-ray diffraction of hot-worked 
material revealed a significant amount of the higher- 
temperature B2 phase is retained at room tempera- 
ture, indicating that the DO(sub 3) (leftrightarrow) B2 
phase transformation was retarded. During subse- 
quent heat-treatments, the coarse carbides partially 
dissolved during annealing at 1100--1200(degree)C, 
and no grain coarsening was observed at tempera- 
tures up to 1200(degree)C. Specimens annealed for 
1h at 1250(degree)C and quenched exhibited fine car- 
bide precipitates both along some of the dislocations 
and at grain boundaries. The annealed and quenched 
specimens also contained many fine dislocation loops 
which coarsened and evolved into networks during fur- 
ther aging at 750(degree)C for 1--10h. Tensile testing 
at (degree)C showed improvements in strength 
and ductility of annealed and aged material relative to 
the hot-worked condition. Correlation of microstruc- 
tural behavior with tensile properties changes supports 
the idea that microstructural control can be used to de- 
velop better high-temperature strength in the B2 
phase. However, more data is needed on the combina- 
tions of alloying and heat-treating which produce fine, 
stable matrix carbide dispersions in iron-aluminides. 12 
refs., 3 figs., 1 tab. 
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Dual-phase steels are a class of composite high 
strength, low alloy steels. The outstanding properties 
of ferrite/martensite dual-phase steels include its very 
high work-hardening rates and resistance to fatigue 
failure. The high work-hardening rates make dual- 
phase steels ideal for large strain cold forming applica- 
tions, since high strengths may be achieved with less 
deformation. steels have been shown to 
be jally suited to wire drawing. In this study, Fe/ 
xC/2Si alloys were heat treated to obtain different fer- 
rite/martensite ies and relative volume frac- 
tions, then the work-hardening rates at true plastic 
strain (var epsilon) = 0.006 were determined. Wires 
were then drawn from 4.2 to 1.4 mm in diameter, which 
corresponded to a strain of (var epsilon) = 2.2, and 
tested in tension and fatigue. The early work-harden- 
ing rate increased with increased voiume fraction of 
martensite, increased of martensite, and de- 
creased ferrite/martensite interface coherency. The 
wire drawing limit was raised by discouraging void for- 
mation at ferrite/martensite interfaces and shear 
cracking through martensite particles. The lowest void 
density was obtained in a structure of fibrous martens- 
ite with coherent ferrite/martensite interfaces (i.e. pro- 
duced by intermediate quenching). The fatigue limit of 
drawn dual-phase wires was (approximately)600 MPa, 
or 25--30% of the ultimate tensile strength, which ap- 
pears to be higher than that of similar pearlitic steel 
wire. There was no superior microstructure for fatigue 
resistance in wires, as differences 
which exist in the initial structure are indistinguishable 
after heavy deformation. 
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_ patg cower Technology from the Bureau of 
ines. Proceedings of an _— Industry Briefing. 

Hold in Assoctation with the Electric Furnace Con- 

ference on December 8, 1987, Chicago, IL. 

Information circular/1988. 

1988, 80p BUMINES-IC-9195 

Also available from Supt. of Docs. Library of Congress 

catalog card no. 88-600072. 


The report is a proceedings of a briefing sponsored by 
the Bureau of Mines at which Bureau personnel pre- 
sented findings from the research efforts to improve 
steelmaking technology currently used in the United 
States. The papers address many areas of concern to 
the iron and steelmaking industry. Among these are 
improving arc stability in electric arc furnaces, preheat- 
ing ferrous scrap to reduce energy consumption, fluor- 
spar substitutes in steelmaking, basic steelmaking re- 
fractories, corrosion of iron-based materials, improve- 
ments in stainless steel acid pickling processes, recy- 
cling of stainless steel dusts and other wastes, and 
use of wastes as a source of zinc for electrogalvaniz- 
ing. 
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J. Solin. c1990, 350p VTT/SYMPOSIUM-113, ISBN- 
951-38-3575-8 

Portions of text in Finnish. Presented at the Finnish fa- 
tigue seminar ‘Fatigue Design 1990’, Tampere (Fin- 
land), May 16-17, 1990.Portions of this document are 
not fully legible. Prepared in cooperation with Lap- 
peenrannan Teknillinen Korkeakoulu (Finland). 


The topic of the seminar is the design of machine com- 
ponents and structures subjected to cyclic loading. It 
covers the fields of fatigue design, analysis and test- 
ing. The presentations deal with the local strain ap- 
proach, crack growth and fracture mechanics in 
welded joints, stress analysis (FEM) and residual 
stresses together with practical cases from industry. 
The studied materials include cast and wrought steels, 
stainless steels, light metals and ceramics. (Copyright 
(c) Valtion Teknillinen Tutkimuskeskus (VTT) 1990.) 
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M. Vilpas, H. Nies, H. Krebs, and R. Karppi. c1990, 
42p VTT/RR-684, ISBN-951-38-3705-X 

Prepared in cooperation with Technische Hochschule 
Aachen (Germany, F.R.). 


The paper deals with welding procedure test results 
achieved with submerged arc welding (SAW) employ- 
ing metal powder addition. The test materials were two 
microalloyed structural steels FeE355HEW and 
FeE460TM welded with Mn, MnMo and TiB-type con- 
sumables. Improvements of 50-100% in productivity 
were possible without any noticeable loss in the me- 
chanical properties of the welded joints. Sound, fusion 
and crack-free welds were produced with both meth- 
ods studied. The decrease of penetration due to metal 
powder feeding was compensated for by increasing 
the welding current by 100-200 A above the adequate 
level! for conventional SA welding tested for reference. 
Charpy-V notch and CTOD tests indicated that the 
ee gy of joints welded with metal powder addition 
either improved or remained practically un- 
chenged in comparison with conventional SAW. 
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Contents: (Special Issue on Surface Modification): 
State-of-the-Art of Dry Coati heen and Future 
Prospects; Development of esistant and 
Decorative Stainless Steel Coils by y Dry Coating Tech- 
iy te Development of Dry Conti Process for Stain- 

tee! Strip; Devel nt of Cemented Carbide 
Cutting Tool Coated by CVD at Normal Pressure; De- 
velopment of Laser System for Dulling Work Rolls; De- 
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velopment of Palo ined Stainless Steels by 
Pulse Laser Irradiation; Surface Modification by lon Im- 
plantation and lon Beam Mixing for weg, oemaro a of 
Wear Resistance; Low Pressure Plasma Spraying; De- 

velopment of High-Strength Low-Alloy Titanium; Soft- 
NECA = System for Real Time System 
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Nippon Steel Corp., Tokyo. 
Surface Modification by lon Implantation and lon 
Beam Mixing for Improvement of Wear Resist- 
ance. 
K. Sugiyama, K. Hayashi, and J. Sasaki. c1990, 6p 
Text in Japanese. 
Included in Seitetsu Kenkyu, n336 p34-39 1990. 


lon implantation is a non-thermal-equilibrium process 
using high-energy ions which is a new surface modifi- 
cation technique with very excellent controllability. 
First, the principle and features of ion implantation and 
ion beam mixing which is an applied technique of ion 
implantation are explained. After that, the results of ap- 
plication of titanium (ti) ion implantation to iron materi- 
als and titanium nitride (TiN) coating to cemented car- 
bide cutting tools for the improvement of properties 
are introduced from among the researches being 
made by Nippon Steel Corporation for the improve- 
ment of wear resistance of equipment components 
and machine parts. Finally, the large-capacity ion im- 
plantation equipment developed by Nippon Steel is in- 
——. and the future course of research is de- 
scribed. 
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Text in Japanese with English abstracts. See also 
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Contents: 
Activities of Heat Technology Engineers at 
Nippon Steel Corporation; 
Application of Suten ¢ Combustion Technology to 
Sintering Furnaces; 
Application of Powder Pelletizing Technology to 
the Iron and Steelmaking Process; 
Analysis of Transport Phenomena in Refinin: 
Vessels by Chemical Engineering Methods; 
Analytical Approach to Thermo-Fluid Dynamics in 
the Tundish of Continuous Caster; 

Heat Technology in Remot CC-HDR Process; 

Research in Shape Calculation Method in the 
Controlled Cooling Process; 

Development of Forklift Truck Using Hydrogen 
Storage Metal; 

Construction and Operating Experience of 250t/h 
Circulating Fluidized Bed Boiler; 

Development of High-Toughness Roll by CPC 
Process. 
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Application of ear’ Pelletizing Technology to 
the Iron and Steelmaking Process. 
S. Tamura, S. Aso, K. Sato, H. Yoshida, and T. 
Yoshimura. c1990, 8p 
Text in Japanese. 
Included in Seitetsu Kenkyu, n338 p15-21 1990. 


In the iron and steelmaking processes, large quantities 
of powder are treated in various manners. Of the 
powder treatment technologies, the powder agglomer- 
ation technology has found wide application. Taking 
the case of pan pelletizing which is the most widely 
employed agglomeration process, studies were made 
of the dominating factors of pelletizing. Based on the 
results of such studies, a pelletizing model equation 
which quantitatively determines the relation between 
the nucleation ratio and _— rate of pellets and the 
pelletizing operation has been set up. The applicability 
of the equation was confirmed by the plant test. The 
pellet quality could be improved and the pelletizing op- 
eration stabilized by controlling the nucleation ratio, 
growth rate, etc. according to this model equation and 
based on the data obtained from the test of wet 


powder. In the development of technology for quasi- 
agglomeration of coke breeze for sintering, the ag- 
glomeration mechanism for the powder, containing 
coarse grains, was Clarified, making a contribution to 
practical application of this technology. In fine agglom- 
eration of coal ash, ecg | large quantities of fine 
powder, an agglomeration technology in which the nu- 
cleation ratio is increased and the growth rate is sup- 
pressed has been developed. 
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Langzeitverhalten warmfester Staehle und Hoch- 
temperaturwerkstoffe. (Long-term behaviour of 
— steels and high-temperature materi- 
als). 

1987, 122p 

In German. 10. lecture meeting of Arbeitsgemeinschaft 
fuer warmfeste Staehle and Arbeitsgemeinschaft fuer 
Hochtemperaturwerkstoffe on long-term behaviour of 
heat-resistant steels and high-temperature materials, 
Duesseldorf (Germany, F.R.), 27 Nov 1987. 


This book contains 10 lectures with the following sub- 
jects: On the effect of thermal pretreatment on the 
structure and creep behaviour of the alloy 800 H (V. 
Guttmann, J. Timm); Material properties of heat resist- 
ant ferritic and austenitic steels after cold forming (W. 
Bendick, H. Weber); Investigations for judging the 
working behaviour of components made of alloy 800 
and alloy 617 under creep stress (H.J. Penkalla, F. 
Schubert); Creep behaviour of gas turbine materials in 
hot gas (K.H. Kloos et al.); Effect of small cold forming 
on the creep behaviour of gas turbine blades made of 
Nimonic 90 (K.H. Keienburg et al.); Investigations on 
creep fatigue alternating load strength of nickel alloys 
(G. Raule Y: Change of structure, creep fatigue behav- 
iour and life of X20 Cr Mo V 12 1 (by G. Eggeler et al.); 
Investigations on thermal fatigue behaviour (K.H. 
Mayer et al.); Creep behaviour of similar welds of the 
steels 13 Cr Mo 4 4, 14 MoV 6 3, 10 Cr Mo 910 and 
GS-17 Cr Mo V 5 11 (K. Niel et al.); Determining the 
creep crack behaviour of heat resistant steels with 
samples of different geometry (K. Maile, R. 
Tscheuschner). (orig.,/ at (Copyright (c) 1990 by 
FIZ. Citation no. 90:081412 .) 
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Technische Hochschule Darmstadt (Germany, F.R.). 
Inst. fuer Stahibau und Werkstoffmechanik. 
Anrissiebensdauervorhersage auf der Basis der 
Schwingbruchmechanik fuer kurze Risse. (Crack 
initiation life prediction based on fracture mechan- 
ics for short cracks). 

Diss. (Dr.-Ing). 

M. Vormwald. 1989, 188p 

In German. Veroeffentlichungen des Instituts fuer 
Stahibau und Werkstoffmechanik der Technischen 
Hochschule Darmstadt, no. 47. 


Recent research work in the field of fatigue showed 
that the time to initiate a fatigue crack of technical size 
(about 1 mm) is dominated by the growth of short 
cracks. Therefore, describing this process using the 
tools of fracture mechanics suggests itself to achieve 
an improved insight into some of the still unsatisfactor- 
illy solved problems of fatigue one of which is damage 
accumulation under variable amplitude loading. Be- 
sides this main aim of the present investigation some 
ng ssibilities of fracture mechanics in assessing 

ect of different parameters such as surface 
ps notch root radius etc. on fatigue life are 
shown. The improvement in accuracy and reliability of 
life predictions with the new concept compared to re- 
sults of existing damage accumulation concepts is 
demonstrated for three materials (StE 460; StE 690; 
AiMg 4.5 Mn) and a variety of load sequences ran ging 
from simple multilevel to standardized pseudo-ran 
sequences. (orig./MM). (Copyright (c) 1990 by FIZ. Ci- 
tation no. 90:081419.) 
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face epee Waterways Experiment Station, Vicks- 
) = A of Oil Film Thickness and Liner 
— at Top Ring Reversal in a Diesel 


J. e Myers, G. L. Borman, and P. S. Myers. 2 Mar 
90, 31p ARO-24623.42-EG-UIR 

Contract DAAL03-86-K-0174 

Pub. in SAE International (International Co’ a and 
Exposition, Detroit, MI, 26 Feb-2 Mar 90 p1-28). 


An investigation into factors influencing top-ring oil film 
—_— at TDC, in a diesel engine, was carried out 
capacitance pr ‘obes and surface thermocouples 
insta led in the liner. Short term and long term trends in 
the data were observed, and many une ed fea- 
tures were found. Significant, consistent differences in 
the film thickness around the cylinder were detected, 
and the thermocouples, showed that for this engine, 
the top ring unexpectedly cools the wall for a short 
time near . Due to irreproducibility of the data, two 
different data acquisition techniques were used. Ac- 
quirir ——s cycles, for a short period of time, 
- a ‘high solution snapshot’ of the process. 
is method however, was not sufficient to character- 
ize the data, and it was found that taking non-consecu- 
tive cycles, over a longer period of time, provided 
much more knowledge about the long term trends in 
the data. (JES) 
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Developpement a d’UN UN] Mi de 
y Appare' lesure 

Forces de Surface et de pe Me a (Develop- 

tana Pher om a 1 Ri ben ). 7 

men enomenological Rheology 

Ph.D. Thesis. 

A. Tonck. 1989, 105p ECL-89-12, ETN-90-96945 

Text in French. 


A measuring device to be used in studying the me- 
chanical and electrical interactions between surfaces 
and a lubricant film is presented. Several simultaneous 
pena c can be taken using this instrument. A tech- 
nique for taking the elasticity of the solid surfaces into 
account during measurement is proposed. Initial re- 
sults are in agreement with those of Israelachvili, but 
differences are found in that the oscillations are re- 
placed by a continuously building force. This difference 
is — to be due to the rugosity of the surfaces 
used. 
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AD-A224 bhatt 7 A a, = 
laval Oceanographic and Atmospheric Researc 

Lab., Stennis Space Center, MS. 

Evaluation of icroblologically Induced Corrosion 

in an Estuary. 

Journal article. 

B. Little, P. Wagner, J. Jacobus, and L. Janus. Sep 

89, 5p Rept no. NOARL-JA-333-027-88 

Pub. in Estuaries, v12 n3 p138-141, Sep 89. 


A dockside experiment was designed at the mouth of 
the Pascagoula River in Pascagoula, Mississippi, to 
evaluate corrosion in welded Cu/Ni piping systems. 
Localized corrosion was shown to be due to the follow- 
ing sequence of events: (1) metal segregation during 
welding processes; (2) settlement of sulfide-producing 
bacteria in welds; (3) disruption of surface films by tur- 
bulence; and (4) formation of adjacent cathodic and 
anodic areas. Keywords: Copper/nickel piping sys- 
tems; 90/10 Cu/Ni; Sulfate reducing bacteria; Sea- 
water sulfides; Copper sulfide; Welds; Sulfates; 
Copper alloys; Reprints. (edc) 
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M. E. O’Hern, L. J. Romana, C. J. McHargue, C. W. 
White, and J. C. McCallum. 1990, 20p CONF- 
900623-11 

Contract AC05-840R21400 

Symposium on effects of radiation on materials (15th), 
Nashville, TN (USA), 17-21 Jun 1990. Sponsored by 
Department of Energy, Washington, DC. 
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Portions of this document are illegible in microfiche 
products. 


Chromium-implantation of single crystal aluminium 
= (Al(sub 2)O(sub 3)) has been shown to be aniso- 

tropic with respect to damage accumulation. Ultra-low 
load indentation and Rutherford Backscattering Spec- 
troscopy (RBS) have been used to demonstrate the 
dependence of radiation damage on fluence and crys- 
tal orientation. Single crystal Al(sub 2)O(sub 3) speci- 
mens of c-axis ((0001) normal . the surface) and a- 
axis ((1120) normal to the surface) orientations were 
ion-implanted simultaneously and found to possess 
different near-surface mechanical properties. Subse- 
quent RBS-ion channeling examination indicated dif- 
ferent amounts of disorder in both the aluminum and 
oxygen sublattices for the two orientations. These re- 
sults imply a — amorphization threshold in terms 
of implantation fluence for the a-axis oriented samples. 
15 refs., 6 figs. 
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dation theories. 

K. T. Gillen, and R. L. Clough. 1990, 9p SAND-90- 
0826C, CONF-900802-3 
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American Chemical Society national meeting (200th), 
Washington, DC (USA), 26-31 Aug 1990. Sponsored 
by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Diffusion-limited (heterogeneous) oxidation effects are 
often important for studies of polymer degradation. 
Such effects are common in polymers subjected to 
ionizing radiation at relatively high dose rate. To better 
understand the underlying oxidation processes and to 
aid in the planning of accelerated aging studies, it 
would be desirable to be able to monitor and quantita- 
tively understand these effects. In this paper, we brief- 
ly review a theoretical diffusion approach which de- 
rives model profiles for oxygen surrounded sheets of 
material by combining oxygen permeation rates with 
kinetically based oxygen consumption expressions. 
The theory leads to a simple governing expression in- 
volving the oxygen consumption and permeation rates 
together with two model parameters (alpha) and 
(beta). To test the theory, gamma-initiated oxidation of 
a sheet of commercially formulated EPDM rubber was 
performed under conditions which led to diffusion-limit- 
ed oxidation. Profile shapes from the theoretical treat- 
ments are shown to accurately fit experimentally de- 
rived oxidation profiles. In addition, direct measure- 
ments on the same EPDM material of the oxygen con- 
sumption and permeation rates, together with values 
of (alpha) and (beta) derived from the fitting procedure, 
allow us to quantitatively confirm for the first time the 
governing theoretical relationship. 17 refs., 3 figs. 
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Nuclear reactor pressure vessel flaw distribution 

pp nl Phase 1, NDE capability and sensi- 
ana 

E. L. Kennedy, and J. R. Foulds. May 90, 68p SAND- 

89-7148 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

— Original copy available until stock is exhaust- 


The Nuclear Regulatory Commission (NRC) has ad- 
dressed pressurized water reactor vessel neutron em- 
brittlement by imposing regulations on plant operation. 
Power plants failing to meet the operating criteria de- 
fined by the regulations are required, among other 
things, to analytically demonstrate continued safe op- 
eration. The initial flaw size or distribution of initial flaw 
size is a key input to the required vessel integrity analy- 
ses. A fracture mechanics sensitivity study was per- 
formed to quantify the effect of the assumed flaw dis- 
tribution on predicted vessel performance and to de- 
termine the critical crack size. The analysis shows that 
vessel performance in terms of the estimated probabil- 
ity of failure under a given pressurized thermal shock 
transient is significantly sensitive to the assumed flaw 
distribution. The vessel flaw distribution recommended 
by the NRC for the plant-specific analyses is potential- 
ly over-conservative, may not represent the condition 
of domestic vessels, and does not take full advantage 
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of the more recent and reliable inspection data avail- 
able. This project aims at establishing the feasibility of 
developing a new and more appropriate flaw distribu- 
tion from recent domestic vessel inservice inspection 
data. 25 refs., 11 figs., 12 tabs. 
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The effects of ionizing radiation (e.g., beams of elec- 
trons of (gamma)-radiation) on silica and borosilicate 
glasses are summarized in this review article. In Part 1, 

irradiation in the absence of hydrogen is considered. 
The combined effects of hydrogen and irradiation are 
treated in Part 2. Descriptions and, if available, mecha- 
nisms of changes in the glass properties are dis- 
cussed. Several experimental variables which may 
affect the outcome of an irradiation procedure are also 
outlined. 47 refs. 
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Part 1 of this review deals with the effects of ionizing 
radiation on glass in the absence of hydrogen and 
should be consulted for background information not 
repeated in Part 2. This part includes information on 
the behavior of hydrogen in glass and how it is affected 
by experimental variables such as temperature, pres- 
sure, and glass composition. The reaction of 

with irradiated glass is treated next, and finally the ef- 
fects of ionizing radiation on hydrogen-impregnated 
glass are summarized. 51 refs., 1 tab. 
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Purazumatochi yo tangusuten bo —— no 
sonmo. (Erosion of W-rod-electrode for plasma 


torch). 
Jun 89, 35p CRIE-W-88042 
In Japanese. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Erosion of W-rod-electrode for plasma torch was ex- 
perimentally clarified. The erosion amount was deter- 
mined by the weight change after the DC 200 to 500A 
arc was disch for the predetermined time by 
ing the electrode as cathode. Tungusten con 

Lanthanum oxide showed the erosion rate of 1/x (x= 
to 10) compared with other electrode. But some elec- 
trodes showed tip chipping, so that the countermeas- 
ures are required. The erosion rate is proportional to 
4th power of current, about 7ng/C at 500A and de- 
creases rapidly along with the decrease of current, be- 
cause the ratio of cooling energy to inputted energy 
increases as current decreases owing to the constant 
cooling capacity for the electrode. the working 
gas flow rate ene eae eee ae 
the erosion rate decreases but becomes constant 

along with time passage. But the erosion rate is re- 
markable when the gas flow rate is the threshold value 
or less. When oxygen is mixed into the working gas, 
the erosion rate becomes r le owing to the 
electrode oxidation. The erosion rate is proportional to 
the 0.8th power of oxygen concentration, so that it is 
— to prevent the oxygen mixture. 5 refs., 27 figs., 

7 tabs. 
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Frottement et Usure des Carbures de Tungsiene 
implantes d’lons Azote (Friction and Wear of 
Tungsten Carbides with Nitrogen ion Implants). 
Ph.D. Thesis. 

A. Belbah. 1989, 125p ECL-89-19, ETN-90-96940 
Text in French. 


The use of nitrogen ion implantation in tungsten car- 
bides to improve wear resistance is investigated. The 
optimal nitrogen profiles in terms of such parameters 
as energy and ion flow are presented. An analysis of 
surface layers of the tungsten carbide is carried out 
— a scanning electron microscope and grazing x 

y diffraction. The behavior of tungsten carbides sub- 
mitted to wear tests is analyzed in terms of the amount 
of nitrogen ions and cobalt contained, the type of wear 
to which it was submitted, etc. The optimal nitrogen ion 
implantation values to best match different types of 
wear environments are presented. 


060,962 

TIB/B90-81435/GAR PC E09 
Forschungszentrum Juelich G.m.b.H. (Germany, F.R.). 
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Ausscheidungsverhalten einer ferritischen FeNiAl- 
Legierung unter Bestrahlung. (Precipitation behav- 
iour of a ferritic FeNiAl alloy under irradiation). 


Diss. 
J. Fischer. Feb 90, 74p Rept no. Juel-2349 
In German. 


Coarsening of coherent NiAI ( beta ‘) precipitates in a 
ferritic Fe-8.3AI-3.ONi-O.1Nb (at.%) alloy was investi- 
gated during thermal annealing and during irradiation 
with 6.2 MeV protons at temperatures from 673 K to 


973 K. The matrix concentration of Ni and Al was 

traced by resistivity measurements while the growth of 

the precipitates was studied quantitatively by transmis- 

sion electron microscopy (TEM). Additional Vickers 

hardness measurements gave information on precipi- 

tation strengthening in the alloy. (orig.). (Copyright (c) 
35 


1990 by FIZ. Citation no. 90:081435.) 
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The objective of this research effort is to produce an 
environmentally acceptable, chemically/biologically 
stable, and storable densified refuse derived fuel 
(dRDF) pellet. To accomplish this, a suitable binder(s) 
must be used. Over 150 binders were investigated by a 
laboratory screening procedure. Thirteen binder/ 
binder combinations of the initial group of 150 binders 
were selected for further pilot plant studies. Approxi- 
mately seven tons of RDF from Ames, lowa and 
Refcom, Pompano Beach, Florida were pelletized in 
the summer-1985 in a series of experiments at the 
Jacksonville, Florida Naval Air Station using these 
binder. The pelletized dRDF was then subjected to a 
battery of chemical and physical tests. Results to date 
and work to be accomplished during the next fiscal 
year will be discussed. 2 figs., 2 tabs. 
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Relaxation implies the time-dependent change in one 
or more properties of a material that usually occurs 
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when a mechanical or electrical stress is removed. Of 
particular interest to the traveler are the relaxation 
processes in solid ionic conductors that are due to the 
combined effect of mobile and bound charges. These 
are the processes that are observed from small signal 
ac electrical measurements at frequencies from 0.01 
Hz to 100 MHz. The central issue is the origin of the 
non-Debye relaxation processes that are characteris- 
tic of conducting systems. 
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Viscoplastic Model with Application to LiF-22 Per- 
cent CaF2 Hypereutectic Salt. 

A. D. Freed, and K. P. Walker. 1990, 13p NAS 
1.15:103181, E-5559, NASA-TM-103181 

Proposed for Presentation at the 3RD International 
Conference on Constitutive Laws for Engineering Ma- 
terials: Theory and Applications and Workshop on In- 
novative Use of Materials in Industrial and Infrastruc- 
ture Design and Manufacturing, Tucson, Az,. 


A viscoplastic model for class M (metal-like behavior) 
materials is presented. One novel feature is its use of 
internal variables to change the stress exponent of 
creep (where n is approximately = 5) to that of natural 
creep (where n = 3), in accordance with experimental 
observations. Another feature is the introduction of a 
coupling in the evolution equations of the kinematic 
and isotropic internal variables, making thermal recov- 
ery of the kinematic variable implicit. These features 
enable the viscoplastic model to reduce to that of 
steady-state creep in closec! form. In addition, the 
hardening parameters associated with the two internal 
state variables (one scalar-valued, the other tensor- 
valued) are considered to be functions of state, in- 
stead of being taken as constant-valued. This feature 
enables each internal variable to represent a much 
wider spectrum of internal states for the material. The 
model is applied to a LiF-22 percent CaF2 hypereutec- 
tic salt, which is being considered as a thermal energy 
storage material for space-based solar dynamic power 
systems. 
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New Flow Regulation System for Dry Expansion 
Evaporators. 

Research memo. 

R. W. James, M. Eftekhari, and S. M. Deng. Jun 90, 
18p RM-125 


The paper reports the development and theoretical 
analysis of a new refrigerant flow controller. Evapora- 
tor outlet superheat is controlled using a high pressure 
float valve and compensating chamber which manipu- 
lates the refrigerant charge in the system. The control- 
ler is suitable for refrigeration systems with single 
evaporators and which contain pure refrigerants or 
azeotropic refrigerant mixtures. For many systems the 
regulator will substantially reduce the refrigerant 
charge required. 
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Contents: Synthesis of pseudo-oligosaccharidic alpha- 
amylase inhibitors - acarbose and adiposin-2; Devel- 
opment of inductively coupled plasma mass spectrom- 
etry with a water-cooled torch; Behavior of d-transition 
metal carbides in reaction sintering of diamond; Struc- 
tural study of amorphous tungstem trioxide films based 
on x-ray diffraction; Design of functional membranes 
with spherical poly (alpha-amino acid) beads; A study 
of light-induced fatigue and structural change in semi- 
conductors; Adsorption behavior and inhibition effects 
of organic corrosion inhibitors and the HSAB principle - 
part 2, in the presence of hydrogen sulfide ion; Gen- 
eration of novel carbenes and its application organic 
synthesis and photosensitive materials; Precise deter- 
mination of molar ratio and trace impurities in newer 
developed inorganic materials by coulometric titration; 
Fundamental studies on development of ceramic com- 


posite pipes; Studies on new detection system for su- 
percritical fluid chromatography; New organic synthe- 
sis using silicon and new synthesis of organosilicon 
compounds; Polymer design by use of amphiphilic ma- 
cromonomers - poly (ethylene oxide) macromonomers 
(part 6); Fine control of pore-opening size of zeolites 
by chemical vapor deposition method; Studies on the 
mechanisms of induction and subcellular localization 
of organelle (peroxisome)-specific proteins in yeasts 
and their possible application to the production of pro- 
teins; Studies on ferromagnetic glass-ceramics for 
medical applications; Syntheses and functions of ultra- 
fine metal-particles supported by molecular assem- 
blies with controlled structure; Strong metal-oxide 
interactions on catalysis by metals; Desalting and sep- 
aration of mixed carbohydrates by electrodialysis with 
ion-exchange membranes; Properties of chalcogenide 
amorphous semiconductors; NMR study on the mech- 
anism of interheme electron transfer in cytochrome 
C3; Mechanism of the formation of oxalate from coal in 
the liquid phase oxidation; Modification of physical and 
chemical properties of solid by surface treatment; 
Catalytic performance of small particle catalyst em- 
bedded in rubbery polymer; A study on short-range 
structures in germanate glasses; Spectroscopic stud- 
ies on the elementary chemical reactions of rare gas 
active species with plasma-process gases and their 
application to low-temperature plasma chemistry; 
Structural characterization of functional polymers by 
high-performance prolysis-gas chromatography; Study 
on electro-optic effects in thin films of organic dyes 
and polymers; Solvent effect on direct photoamination 
of phenanthrene derivatives with ammonia and amines 
via photoelectron transfer; Studies on the develop- 
ments of photosenstive polymers by using nucleic acid 
analogs; Studies on chemical ionization mass spectra 
of isomers; Transport phenomena in a spouted bed 
with viscous liquid; Spectroscopic studies on the solu- 
tion structure of some fluoroalcohols; Synthesis and 
applications of functional polyethylenimine derivatives; 
Synthesis and evaluation of positive tone polysulfone 
resists; Synthesis of vicinal polyketones by highly ef- 
fective and selective oxidation; Cyclic fatigue proper- 
ties of ceramics; Photochemistry of organosilicon 
compounds - photochemical and photophysical prop- 
erties of cyclopolysilanes; Formation and structure of 
spinel solid solution in CO2Ge04-Mg2Ge04- 
Zn2GeO04 and Ni2GeO4-Mg2Ge04-Zn2Ge04 sys- 
tems; The interaction between molecular assemblies 
and amphiphiles. 
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Lithium additions to aluminium alloys have the poten- 
tial for providing a class of high strength alloys with 
exceptional properties suitable for weight-critical appli- 
cations. This paper discusses published studies of 
composition-processing-microstructure relationships. 
Contributions to strength of the solid solution are dis- 
cussed with reference to the presence of lithium in 
solid solution, the presence of coherent, ordered preci- 
pitates in the matrix and the coprecipitation of binary, 
ternary and more complex strengthening phases. Mi- 
crostructural influences on strength are discussed with 
reference to metallurgical variables. These variables 
include the intrinsic microstructural influences on 
strength are discussed with reference to metallurgical 
variables. These variables include the intrinsic micros- 
tructural features; the presence of dispersoids, the 
nature and type of matrix strengthening precipitates 
and the presence of denuded zones adjacent to grain 
boundaries. Extrinsic and intrinsic micromechanisms 
governing deformation characteristics and fracture be- 
havior are critically examined with specific reference to 
aging condition of the alloy, the matrix slip characteris- 
tics, and the nature, volume fraction and distribution of 
strengthening precipitates. Deleterious effects of 





strain localization and exacerbating effect of precipi- 
tate-free zones are highlighted. The micromechanics 
governing the fracture processes are examined and 
the sequence of events in the fracture process is re- 
viewed in light of the specific role of several concurrent 
factors involving nature and volume fraction of 
second-phase particles, deformation mode, and dislo- 
cation-microstructure interactions. Keywords: AI3Li/ 
TEM; Low density; Reprints. (edc) 
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The mechanical behavior of the uranium-3/4 weight 
percent titanium alloy in the aged condition has been 
characterized by tension, notched tension, and com- 
pression tests. These tests were made over a tem — 
ature range of (minus)196(degree)C to 80(degree) 
strain rates from .001 s(sup (minus)1) to 2000 s(sup 
(minus)1). Metallography on selected samples using 
optical and scanning electron microscopes was used 
to identify fracture modes. Compression and smooth 
tensile tests showed a linear decrease in yield strength 
with increasing temperature, and for tensile tests, a 
linear decrease in ultimate tensile strength with in- 
creasing temperature. The corresponding tensile duc- 
tility was relatively constant at temperatures above 
O(degree)C, then decreased rapidly with decreasing 
temperature. Notched tensile tests showed a ductile- 
to-brittle transition at about (minus)40(degree)C. SEM 
photographs showed a mixture of ductile-dimple frac- 
ture and brittle cleavage areas in all notched tensile 
sample fracture surfaces. Fracture surfaces on 
smooth tensile test samples showed a ductile-dimple 
structure at 80(degree)C, a primarily ductile-dimple 
structure with some long narrow cleavage facets at 
24(degree)C, and a mostly cleavage structure at 
(minus)54(degree)C. The mechanical threshold stress 
model was fit to yield stress data and the parameters 
for an equation describing yield stress as a function of 
temperature and strain rate were determined. 15 refs., 
32 figs., 4 tabs. (ERA citation 15:022118) 
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The low temperature heat capacity, magnetic suscepti- 
bility and electrical resistivity were studied for a series 
of intermetallic compounds. No heavy fermion be- 
havior was found in these compounds. CePtGa(sub 3) 
has a rounded peak at (approximately)1.7K in its heat 
capacity, which is shifted to higher temperatures in 
magnetic fields ((approximately)6K at 9.8T). The origin 
of this peak is believed to be due to a spin glass type 
transition. CeCd(sub 11) has an unusual temperature 
dependence of its heat capacity which is due to a crys- 
talline electric field (CEF) effect which occurs at an ex- 
ceptionally low temperature. The CEF effect also plays 
an important roie in CeGa(sub 2). Antiferromagnetic 
phase transitions were found in CeHg(sub 3), 
CeCd(sub 2), CeCd(sub 3) and CeNi(sub 12)B(sub 6). 
Discussions on the low temperature behaviors of 
these and other Ce intermetallic compounds are given. 
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tions for Al. 

C. J. Sparks, W. D. Porter, J. H. Schneibel, W. C. 
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Spring meeting of the Materials Research Society, San 
Francisco, CA (USA), 16-21 Apr 1990. Sponsored by 
Department of Energy, Washington, DC. 
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Alloys of (Al(sub x)M(sub em em 3)Ti where M 
is V, Cr, Mn, Fe, Co, Nb, W, Fe + Ga or Fe + Ga + 
Mn were fabricated to form the LI(sub 2) cubic phase, 
tested for ductility, and characterized by lattice param- 
eter, microstructure, quantitative phase analysis, and 
phase composition. The elements V, Co, Nb, W, Fe + 
Ga and Fe + Ga + Mn are hereby newly found Li(sub 
2) formers in Al(sub 3)Ti. Both x-ray diffraction and mi- 
croprobe analysis were used to identify the phases, 
their volume fractions and compositions. The amount 
of ternary addition found in the LI(sub 2) cubic phase 
varied between 4 and 12 atomic percent. This amount 
of ternary addition decreased as the atomic radius of 
the elemental addition increased. Pettifor’s Mendeleev 
number was a useful guide in the selection of elements 
to form the Li(sub 2) phase but did not correlate 
strongly with the amount of the ternary addition. For 
the DO(sub 23) phase of Al(sub 3)Zr, the elements V, 
Mn, and Co were added to the list of Ni, Cu, Fe, and Cr 
as elements known to form the Li(sub 2) phase. Little if 
any ductility was observed in these cubic Li(sub 2) 
phases which readily cleaved with transgranular fail- 
ure. To achieve ductility and toughness, more than 
se of these compositions from a lower to a 

igher symmetry crystal structure will be required. 15 

efs., 3 figs., 2 tabs. 
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We have formed a surface Ti-B alloy by excimer laser 
mixing of a single B layer on a Ti-6AI-4V alloy sub- 
strate. Rutherford backscattering spectroscopy indi- 
cates a uniform B:Ti ratio of approximately 0.7 in the 
surface layer. A Boron layer 60 nm thick resulted in an 
alloy layer approximately 200 nm thick. There is little 
indication, by either Auger electron spectroscopy or 
nuclear reaction analysis, of substantial oxygen incor- 
poration in the surface alloy despite the fact that the 
processing was done in air. Transmission electron mi- 
croscopy of the surface alloy shows a completely 
amorphous surface layer underlain by a martensitic 
structure. 
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The solderability of 6(0Sn40Pb solder on Kovar was ex- 
amined as a function of surface-cleaning procedure, 
flux, and solder-bath temperature. Organic-acid fluxes 
were more effective at lowering the contact angle than 
was a mildly activated, rosin-based (RMA) flux on 
chemically etched Kovar. The contact angles were as 
low as 29(degree) (plus minus) 5(degree) as compared 
to 61(degree) (plus minus) 11(degree), respectively. 
Varying the solder temperature through the rai of 
215(degree)C to 288(degree)C caused an insigni t 
change in the contact angle for the RMA flux and a 
decrease of the contact angle for a candidate water- 
based, organic-acid flux. The dilution strength of the 
flux and the elapsed cleaning time significantly influ- 
enced the solder-flux interfacial tension, (sub 
peed T-peel strengths of Kovar-€0Sn40Pb- 

FHC copper joints had a low correlation with the con- 
tact angle derived from the solderability experiments. 
The results of the solderability tests and the T-peel 
mechanical tests, and subsequence microanalysis of 
the as-soldered and T-peel samples revealed that the 
best results for the RMA flux were achieved by using 
an electropolishing procedure and a solder tempera- 


060,976 


MATERIALS SCIENCES 
Nonferrous Metals & Alloys 


ture of 240(degree)C to 260(degree)C. A relatively low 
contact angle of 31(degree) (plus minus) 2( ) 
was observed, with no evidence of cracking or thick- 
film intermetallic formation at the Kovar-solder inter- 
face. T-peel strengths were nominally 9.4(degree) 
(plus minus) 0.5 (times) 10(sup 6) dyn/cm. 21 refs., 36 
figs., 11 tabs. 
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The energies and configurations of interstitials and va- 
cancies in the ordered compound CuTi were calculat- 
ed using atomistic simulation. Vacancies created by 
the removal of either a Cu for Ti atom resulted in a 
vacant Cu site, with and antisite defect in the latter 
case. The va at the Cu site was found to be very 
mobile within two adjacent (001) Cu planes, resulting 
in two dimensional o ration. interstitials created by in- 
serting either a Cu or Ti atom had complicated configu- 
rations containing one or more antisite defects. 11 
refs., 1 fig., 1 tab. 
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AIAA/ASME thermal physics and heat transfer confer- 
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A vertically oriented hollow nickel cylinder (0.15-m dia, 
0.3-m height, 0.095-m wall thickness) has been 
quenched in cold (22 (degree)C) mae from an initial 
temperature of 810(degree)C. During the quench, the 
output from surface-mounted intrinsic thermocouples 
was digitized and recorded at intervals of 0.004 s over 
a test period of 40 s. The output from one of these 
thermocouples is examined in detail. A procedure for 
smoothing and interpreting the output is developed. 
The raw thermocouple signals exhibit three distinct re- 
gimes, stable film boiling (surface temperatures of 
above 400(degree)C), unstable film boiling 
erg 9p ee) to 120-140(degree)C), and nucleate boil- 
ing. In the first and second regimes, the data show 
fluctuations of (plus minus)50(degree)C that are attrib- 
uted to formation and collapse of bubbles on the verti- 
cal surface of the cylinder. Because the measure- 
ments are ultimately to be used to predict surface heat 
fluxes, the high-frequency fluctuations must be re- 
moved or averaged without destroying the transient 
character of the cooling curve. Three strategies are 
discussed: (1) Beck’s Second Inverse Heat jluc- 
tion method, (2) a moving window with a linear least- 
mean-squares (LMS) fit to repiace each point in turn, 
and (3) Fourier series with the highest frequencies de- 
leted from the spectrum before reconstructing the sig- 
nals. The experiments are summarized, the raw data 
are analyzed, the methods are explained, and results 
using each of the methods are presented and dis- 
cussed. 13 refs., 10 figs. 
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Weldment mechanical properties of Al--Cu--Li alloy, 
2090, at ambient and cryogeinc temperatures have 
been investigated. The primary objective of this work is 
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to develop a mechanistic understanding of the weld- 
ment mechanical properties with specific emphasis on 
their relation to the fusion zone and heat affected zone 
microstructures. In the fusion zone, prior thermome- 
chanical processing of the base metal is erased during 
welding. The as-welded and post-weld heat treated 
fusion zones lack the precipitates, size, volume frac- 
tion, and homogeneity of the base metal. The T(sub 1) 
precipitates are found either in the vicinity of other in- 
termetallics or at the boundaries. Low weldment elon- 
gation is caused by the formation of intermetallics and 
continous film on the boundaries. Even with alloy addi- 
tion to the fusion zone, the strength mismatch contin- 
ues to exist due to the difference in strengthening 
mechanism: solid solution strengthening in the fusion 
zone and precipitation strengthening in the base 
metal. The ultimate tensile strength of the as-welded 
weldments is only 50% of the base metal yield 
strength, and localized deformation occurs in the 
softer fusion zone. A weldment elongation increases 
substantially with increasing Cu content in the fusion 
zone at both test temperatures. Magnesium additions 
to the fusion zone change the dendrite ey 
affecting the distribution of Cu segregation at the 
boundaries. The Mg welds show higher yield 
strengths, but the Cu--Mg combination leads to embrit- 
tlement. The difference in properties of the heat affect- 
ed zone and the base metal is primarily caused by the 
dissolution of strengthening phases. At 578 K, the 
strength degrades due to dissolution of (delta)(prime) 
phase and at 773 K, dissolution of T(sub 1) phase. At 
648 K, the growth of the equilibrium phases occurs: 
T(sub 1) at both the matrix and the subgrain bound- 
aries, and T(sub 2) at the grain boundaries. 
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Two series of acoustic emission (AE) measurements 
were carried out on 7000 series aluminum alloys. The 
first series investigated the material processes respon- 
sible for primary AE during fatigue of compact tension 
specimens, while the objective of the second series of 
experiments (Part 2, Buttle and Scruby, 1989) was to 
distinguish between different emission sources during 
high cycle fatigue of riveted test coupons. The conclu- 
sion of the first series of experiments was that each 
primary emission event was associated with the 
sudden growth of a microcrack from the fatigue crack 
tip to a fractured inclusion just ahead of the crack front. 
This conclusion was reached by analyzing the three 
dimensional locations of each emission event using 
extremely accurate transducer and advanced signal 
processing. The errors in location were 100 microme- 
ters, which enabled the events to be located within + 
or - 90 micrometers of the plane of the crack front. This 
refuted a previous model in which the emission was 
generated by the fracture of inclusions as the whole 
plastic zone (0.8 mm diameter) moved through the 
alloy. The data demonstrate how this accurate AE 
technique can be used to plot very precisely the shape 
and position of the crack front at any stage of the fa- 
tigue, and also show the extent of defect growth over a 
given number of cycles. 
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Two series of acoustic emission (AE) measurements 
were carried out on 7000 series aluminum alloys. The 
first series (Part 1, Buttle and Scruby, 1989) investigat- 
ed the material processes responsible for primary AE 
during fatigue of compact tension specimens, while 
the objective of the second series of experiments was 
to distinguish between different emission sources 
during high cycle fatigue of riveted test coupons. In the 
second series of experiments primary (crack growth), 
secondary (fretting of the rivet), and spurious emission 
events were all detected. These three sources of AE 
were characterized using 6 parameters: time depend- 
ency/frequency content; relationship to applied cyclic 
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load; principal wave arrival amplitude; reproducibility; 
location; and radiation pattern. These results are rele- 
vant for airframe monitoring as they offer specific crite- 
ria for distinguishing primary from other emissions. 
However, all except the applied cyclic load and princi- 
pal wave arrival amplitude require sensors and record- 
ing systems of high fidelity and bandwidth. As at least 
two criteria need to be met for reliable identification, 
dependable discrimination is only possible if special 
broadband instrumentation is used. 
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Results on the influence of g-jitters on crystal growth in 
space are presented. The study is restricted to dilute 
alloys, for which the study of convective flows may be 
performed independently of the study of dopant con- 
centrations in the liquid phase. Characteristic features 
of convective flows in a rectangular cavity subject to a 
longitudinal thermal gradient and to a fluctuating gravi- 
ty normal to the gradient are presented. Analytical so- 
lutions are derived and a brief comparison with numeri- 
cal results is done. The possible infiuence of these 
convective flows on the solute distribution in the liquid 
during a crystal growth experiment is studied. Interest- 
ing non-dimensional parameters and the general be- 
havior of the system are determined with the help of a 
time-dependent finite elements program. A case study 
and general conclusions are proposed. 
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Developments in the rolling process of steel plates are 
discussed. Ways of obtaining thinner, wider plates are 
described. The rolling process itself and control sys- 
tems regarding the control of crown and flatness are 
outlined. On-line parameter estimation in pass sched- 
uling for plate rolling is discussed. Rolling of wide thin 
plates using the profile and shape vector method is 
outlined. The pass scheduling method presented is 
that for use on a 3.6 m wide mill. Details of modeling 
and constructing the control system are described. 
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Fractographic Observations on Fatigue Crack 
Growth in 2024-T3 Sheet Material under Flight- 
Simulation Loading. 

O. Parti, and J. Schijve. Apr 89, 43p ETN-90-96350 


Fatigue crack propagation is studied under random 
flight simulation loading and two types of programmed 
flight sequences. Tests are carried out on 2024-T3 
Alclad specimens. Fractographic observations are 
made to determine the severity of individual flight 
types. Seven different flight types from a total of ten 
can be distinguished on the fatigue failure surfaces. 
Their severity is determined on the basis of crack ex- 
tension. 


060,982 

PB90-265752/GAR PC E06/MF E06 

Ecole Nationale Superieure des Mines de Paris, Evry 

(France). Centre des Materiaux. 

Comportement Viscoplastique Anisotrope des Al- 
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The purpose of the study was to provide experimental 
and analytical bases for the development of anelastic 
behaviorial models for single crystals. The latter 


models are necessary to realistically calculate the 
structure of single-crystal turbine blades in engines 
now being developed. The study included experiments 
on the cyclic behavior of the AMI and MAR-M200 su- 
peralloys, a metallographic study of the test pieces to 
pinpoint the active slip systems, and analysis of results 
using a software program for describing cyclical be- 
havior relations for a given slip system. Experimental 
study of the cyclical behavior of MAR-M200 and AMI at 
650 C, and of AMI at 950 C demonstrated the anisotro- 
py and viscous nature of single-crystal behavior at high 
temperatures. At 650 C, the behavior of AMI differs 
from that of MAR-M200 by the ease with which it acti- 
vates cubic slip. Inelastic behavior was found to be 
strongly linked to temperature. 
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Traitements Reactifs de l’Alliage de Titane TA6V 
par Laser (Laser Reactive Treatments of TA6V Ti- 
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M. Collin. 6 Feb 90, 41p ETCA-90-R-012 
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The study demonstrates the possibilities for use of 
continuous-power lasers in reactive surface treat- 
ments of titanium alloys. The treatments consist of ni- 
triding and case hardening the alloy in the solid state in 
the presence of gas (N2, CH4), or in liquid state either 
by employing a predeposited (graphite) layer or by in- 
jecting particles into the melted bath. The microhard- 
ness of the layers can be adjusted and can reach 
values of over 2000 Hv. 
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The development and status of technology for produc- 
ing titanium from U.S. resource materials are summa- 
rized in the Bureau of Mines Report. Commercially fea- 
sible processes and investigations of alternative pro- 
cedures are reviewed in order to identify techniques 
that could make existing operations more effective or 
areas in which future research may lead to the devel- 
opment of new production methods. Procedures are 
described for producing concentrated titanium dioxide 
from starting materials such as sands, massive depos- 
its, and mineral processing residues containing rutile, 
ilmenite, and perovskite; producing and purifying titani- 
um tetrachloride from concentrated rutile, ilmenite, 
and titaniferous slags; reduction of titanium tetrachio- 
ride to titanium sponge metal using metallic magnesi- 
um or sodium; purifying and consolidating titanium 
sponge and scrap by arc melting or induction melting 
techniques; purifying sponge, scrap, and alloys by 
molten salt electrorefining; and electrowinning titanium 
from chloride salts. 
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BUMINES-RI-9190 

Library of Congress catalog card no. 88-600153. 


The Bureau of Mines developed a process using ion 
exchange to recover cobalt from spent copper leach 
solutions. A preliminary economic evaluation of the 
process indicated that about one-third of the capital 
cost was attributed to the total resin inventory, and 
one-third of the operating cost was required for rea- 
gents to remove iron from the ion-exchange eluates. 
An agitated Pachuca elution system was investigated 
in place of a fixed-bed elution system. The Pachuca 
system reduced the resin inventory by 27% when 
compared with the fixed-bed elution system. Process- 
ing fresh spent copper leach solution reduced the 





resin inventory by 20% and resin iron loading by 80%. 
Reagent requirements for removing iron from the 
eluates were decreased because less iron was ex- 
tracted. The Pachuca system, along with processing 
fresh spent copper leach solution, reduced the total 
resin inventory by 47%. A revised cost evaluation of 
the cobalt recovery process was obtained to deter- 
mine the effects of these process modifications. The 
estimated total capital cqst for a plant processing 
be 000 matey of spent copper leach solution aa 
was $23.1 million. With credits for nick 
me Pond copper byproducts, the estimated net operat- 
ing cost was $5.10/Ib of cobalt. 
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Contents: 

A mathematical model of the spread of 
continuously spilled oil on calm water; 

Sedimental environment of Beppu Bay: 

Vertical profile of manganese and iron contents 
of core sediment; 

Stress corrosion cracking of nickel base alloys in 
concentrated alkaline solution--Assessment of 
susceptibility to stress corrosion cracking 
under constant load condition; 

Algal culture growth apparatus for large volume 
cultures; 

= of stellite alloy with CBN and carbide 
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Compression strain experiments were done on TiAI3 
polycrystals at several temperatures (amibient, 400, 
500, 600, and 800 C). TiAI3 is extremely fragile and 
difficult to deform at low temperatures (ambient to 350 
C). Active dislocations at 400 and 600 C are of the 
<100 (right bracket) and <111 (right bracket) type. 
The former slide systematically in the base plane (001) 
and show up mainly at 400 C, while the latter are in the 
(001) and (111) planes at 400 C and preferentially 
present in the (001) plane at 600 C. If the inversion of 
relative <100 (right bracket) and <110 (right bracket) 
dislocation densities is confirmed in single crystals, re- 
sults can be compared to the behavior of dislocations 
in L12 compounds. Single crystals in Ni3 and Ni3 alloy 
were tested under monotonous stress between ambi- 
ent and 950 C temperatures. The elastic limit of the 
single crystals increases with temperature up to a peak 
temperature, which declines when hafnium content in- 
creases. Hafnium, moreover, has a hardening effect. 
Thin sections taken from compression-deformed Ni-3 
alloy test pieces were observed with transmission 
electron microscopy using the low-beam technique. 
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A study of new titanium-alloy grades required several 
kilograms of material fabricated through double 
vacuum melting of a consumable electrode. ONERA 


(National Office of Aerospace Studies and Research) 
fabricated equipment for making first-melt electrodes. 
The technique consists of cold-pressing titanium and 
master-alloy sponge granules into cylindrical slugs 
pe are then assembled through electron-beam 
welding. 


060,989 

TIB/B90-81436/GAR PC E15 
a Juelich G.m.b.H. (Germany, F.R.). 
Inst. fuer Reaktorwerkstoffe. 

Tensile properties . alloys 800H and 617 in the 

range 20 to 950 

M.E. Abd El-Azim, a ‘Ennis, H. Schuster, H. Nickel, 
and F.H. Hammad. Jan 90, 240p Rept no. Juel-2344 


The tensile properties of Alloy 800H and Alloy 617 in 
the solution treated condition and after ageing or car- 
burization have been determined for the temperature 
range 20 to 950 deg C. It was found that ageing at 900 
C prior to testing led to an increase in strength and 
ecrease in ductility at test temperatures up to 700 
pe C. Above 700 deg C, there was no significant dif- 
ference between the tensile properties of solution 
treated and a material. Carburization caused a 
severe loss of ductility in both alloys at temperatures of 
20 to around 800 deg C, but the’ ductility increased 
sharply at test temperatures above 800 deg C, accom- 
panied by a change in the fracture mode from fracture 
of the carbide particles themselves to void formation 
and separation at the carbide/matrix interface. The 
correlation between tensile properties and creep data 
was investigated in tests carried out at different strain 
rates. Reasonable agreement was found at 800 to 950 
a C for Alloy 617 and at 800 to 900 deg C for Alloy 
IH. Strain ageing effects were observed in both 
alloys at some temperatures and strain rates; these ef- 
fects were serrated flow, negative strain rate sensitivi- 
ty, peaks in the normalized UTS-temperature curves 
and plateaus in the elongation-temperature curves. 
The experimental results were interpreted in the light 
of two current models for strain ageing, the disloca- 
tion-dislocation interaction model and the dislocation- 
solute interaction model. (orig.). (Copyright (c) 1990 by 
FIZ. Citation no. 90:081436.) 
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060,990 
TIB/B90-81440/GAR 
Forschungszentrum Juelich G.m.b.H. (Germany, F.R.). 
Inst. fuer Festkoerperforschung. 

H and D in niobium, tantalum and vanadium. 

T. Schober, Feb 90, 114p Rept no. Juel-2347 


After a general introduction the hydride and deuteride 
— of Nb, Ta and V are discussed. Recent phase 
ro are of the s Sg my Nb-H(D), Ta-H(D), and V- 
(D) are presented. The key diffusivities of H and D in 

the above metals are also covered. The basic thermo- 
dynamic relations required for an understanding of p-c- 
T data are given. Sieverts and various p-c-T curves 
pertaining to H and D in Nb, Ta and V are presented. 
Selected thermodynamic quantities and heats of 
phase transformations are included. Further topics in- 
clude a discussion of localized vibrations, hydride mor- 
phologies, permeation, resistivity and property 
poy hr (orig. } (Copyright (c) 1990 by FIZ. Citation 
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060,991 

PB90-267998/GAR PC A05/MF A01 
Government Industrial Research Inst., Shikoku, Taka- 
matsu (Japan). 

Technological Research and Development System 
in Important Areas. (Biochemical Pulping Technol- 
ogy for Non-Wood Resources). Report of Re- 
search. 

c1987, 91p 

Text in Japanese with English abstract. 


The project plans to produce pulps from non-wood re- 
sources, such as Kozo, Manila hemp, with the use of 
organisms for the purpose of developing of non-pollu- 


060,995 
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tion and energy saving technologies. Applying the fea- 
tures of biochemical reactions (i.e., specific, mild and 
energy conservative), novel biopulping processes for 
non-woody fibers including aiantnieaie and ligno- 
cellulosic materials were investigated by microbial or 
enzymatic destruction of interfiber bonding materials. 
Pecto-cellulosic materials were found to be smoothly 
and rapidly pulped by extra cellular poopy to se 
secreted by Erwinia carotovora, a soft rot oe 
Ligno-cellulosic materials were partially deligni 

white rot fungi, e.g., Coriorus hirstus, and 

pulped thermomechanically to improve the pene 
consumption and the qualities of pulp and papers. 


060,992 

PB90-268657/GAR PC A04/MF A01 
United Nations Industrial Development Organization, 
Vienna (Austria). 
Secondary Wood Processing in the UDEAC Coun- 


tries. 
Background paper. 

B. A. Fultang. 12 Feb 90, 64p V90-81530, UNIDO- 
ID/WG.500/8(SPEC.) 

Presented at Global Preparatory Meeting for the Con- 
sultation on the Wood and Wood Products Industry 
(2nd), Nairobi, Kenya, April 24-27, 1990. 


The report examines the secondary wood processing 
industry in the Customs and Economic Union of Cen- 
tral Africa (UDEAC) countries of Cameroon, Central Af- 
rican Republic, Congo, Equatorial Guinea, and Gabon. 
Individual country studies deal with: relevant natural 
resources for forest product processing; the institution- 
al framework in charge of the forestry sector; industrial 
infrastructure, including sawmills, veneer and plywood 
production units and workshops for the production of 
finished products; and marketing and exports. 


060,993 
PB90-268665/GAR PC A04/MF A01 
United Nations Industrial Development Organization, 
Vienna (Austria). 
Secondary Wood Processing in Liberia, Cote d’l- 
voire, Ghana and Nigeria. 
Ly yor paper. 

E. Gresham. 9 Feb 90, 54p V-90-80323, UNIDO- 
DAWG. 500/1(SPEC.) 
Presented at Global Preparatory Meetin: 
sultation on the Wood and Wood Pr 
(2nd), Nairobi, Kenya, April 24-27, 1990. 


The report examines the secondary wood processing 
industry in Liberia, lvory Coast, Ghana and Nigeria. It 
covers forestry, forest product st financial 
aspects, economic conditions, cost-ben analysis, 
training, marketing, and regional cooperation. 


for the Con- 
ucts Industry 


060,994 

PB90-268673/GAR PC A05/MF A01 
United Nations Industrial Development Organization, 
Vienna (Austria). 

Secondary Wood Processing in Asia and the Pacif- 


Background paper. 

H. P. Brion. 18 Jan 90, 84p UNIDO-ID/WG.500/ 
4(SPEC.) 

Presented at Global Preparatory eens for the Con- 
sultation on the Wood and Wood Products Industry 
(2nd), Nairobi, Kenya, April 24-27, 1990. 


The report examines the secondary wood processing 
industry in Asia and the Pacific. It covers timber, round- 
wood, veneer, plywood, and particle board production; 
exports; the furniture and joinery industries; marketing; 
trade; manpower needs; and training. 


060,995 

PB90-268681/GAR PC A03/MF A01 
United Nations Industrial Development Organization, 
Vienna (Austria). 
Secondary Wood Processing in Africa. 
+ ee 


paper. 
G. E. Gresham. 7 Mar 90, 42p UNIDO-ID/WG.500/ 
2(SPEC.) 
Presented at Global Preparatory Meeting for the Con- 
sultation on the Wood and Wood Products Industry 
(2nd), Nairobi, Kenya, April 24-27, 1990. 


The report presents an overview of secondary proc- 
essing situations in the 17: African countries visited by 
consultants in connection with preparatory studies for 
the Second Consultation on the Wood and Wood 
Products Industries. Conclusions and recommenda- 
tions are concerned with strategies rather than individ- 
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ual, specific proposals; with economic, training and 
technological needs rather than the minutiae of par- 
ticular single industry assistance. Consideration is 
given to forest resource and usage only in the context 
of assessing present and future availability of wood 
inputs as raw material for the development of second- 
ary processing industries. 


060,996 

PB90-268699/GAR PC A04/MF A01 
United Nations Industrial Development Organization, 
Vienna (Austria). 
Secondary Wood Processing in the Eastern Afri- 
can Countries. 

Background paper. 

C. R. Francis. 16 Feb 90, 52p V-90-81984, UNIDO- 
ID/WG.500/5(SPEC.) 

Presented at Giobal Preparatory Meeting for the Con- 
sultation on the Wood and Wood Products Industry 
(2nd), Nairobi, Kenya, April 24-27, 1990. 


The report examines the secondary wood processing 
industry in the East African countries of Ethiopia, 
Kenya, Madagascar, Malawi, Swaziland, Tanzania, 
Zambia and Zimbabwe. It covers indigenous forests, 
plantations, financial aspects, training, marketing, 
maintenance, product design and advanced technolo- 
gy for each country. 


060,997 

PB90-269002/GAR PC A03/MF A01 
Government Industrial Research Inst., Shikoku, Taka- 
matsu (Japan). 

Reports of the Government Industrial Research In- 
stitute, Shikoku, Vol. 21, No. 3, January 1990. 
c1990, 40p 

Portions of text in Japanese with English abstracts. 
See also PB90-250721. 


Contents: 

Effect of pretreatment of oil palm frond on the 
physical properties of thermomechanical pulps 
(in English); 

Effect of cultural parameters on the growth of 
coriolus hirsutus in liquid cultivation; 

Electrochemical treatment of organic waste-water 
with high salt content; 

Development of a centrifugal pendulum absorber 
for reducing ship superstructure vibration (in 
English). 


General 


060,998 

PB90-268160/GAR PC A05/MF A01 

—— Industrial Research Inst., Chugoku, Kure 
japan). 

Reports of the Government Industrial Research In- 

stitute, Chugoku, No. 33, October 1989. 

cOct 89, 94p 

Text in Japanese with English abstracts. See also 

PB90-268178, PB90-268186 and PB85-172237.Por- 

tions of this document are not fully legible. 


Contents: 
High-Efficiency Grinding of Al203 TiC Ceramics 
with Cast Iron Bonded Diamond Wheel; 
Screening of Barotolerant Bacteria from Deep- 
Sea Samples; 
— ‘area Tapping of Type 304 Stainless 
teel; 
Energy Balance of the Tidal Current in the 

take Seto Strait; 

Longitudinal Dispersion of Matter Due to the 

itokes Layer : 

Its time-dependance and significance of the 
release level in the case of an instantaneous 
point-source; 

Preparation and Characterization of the 
TI1Ba1SriCa1Cu2O0x Superconductor. 


060,999 

PB90-269010/GAR PC A03/MF A01 

— Industrial Research Inst., Kyushu, Tosu 
japan). 

Reports of the Government Industrial Research In- 

stitute, Kyushu, No. 44, March 1990. 

1990, 50p 

Text in Japanese with English abstracts. See also 

PB90-250739. 
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Contents: 

Relationship between the strengths and the 
structural factors of Shirasu balloons; 

Synthesis of zeolite Y from water glass solution 
extracted from Shirasu voicanic glass; 

Compatibility of TIN coated carbon fiber by 
plasma CVD with aluminum; 

Automatic control of continuous flotation for 
Amakusa pottery stone; 

Liquefaction of various ranks of coals using high- 
pressure DTA apparatus; 

Effect of wastewater composition on the two 
stage biological treatment process. 
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061,000 

AD-A224 722/9/GAR PC A03/MF A01 

Wisconsin Univ.-Madison. Center for Mathematical 

Sciences. 

Exact Condition of the B-Spline Basis May Be Hard 

to Determine. 

C. De Boor. Mar 90, 17p ARO-24074.1-MA 

Contracts DAAL03-87-K-0030, NSF-DMS87-01275 

i. 2 Jnl. of Approximation Theory, v60 n3 p344-359, 
jar 90. 


The author’s conjecture concerning the knot sequence 
whose associated B-spline sequence has maximum 
max-norm condition number is disproved. Related 
condition numbers are explored and the correspond- 
ing conjecture concerning the ‘worst’ knot sequence 
for them is further supported by numerical results. Re- 
prints. (rh) 


061,001 

AD-A224 773/2/GAR PC A02/MF A01 
Wisconsin Univ.-Madison. Dept. of Engineering Me- 
chanics. 

Boundary Node Correction and Superconver- 
gence in the FEM. 

ee and D. S. Malkus. 1990, 10p ARO-23932.15- 


Contract DAAL03-87-K-0036, Grant NSF-DMS89- 
07264 


Pub. in Jnl. International Numerical Methods in Fluids, 
v10 p713-721 1990. 


Convergence improvement and superconvergence 
behaviour, obtained by the simple boundary node cor- 
rection (BNC) procedure for certain stress-like varia- 
bles of smoothed FEM solutions are reported in this 
paper. The effectiveness of BNC is shown through 
three examples of steady flow problems, and a posteri- 
or error analysis based on the multiple-mesh extrapo- 
lation techniques has been used for estimating the 
convergence rates. (Author) 


061,002 

AD-A224 796/3/GAR PC A03/MF A01 
Wisconsin Univ.-Madison. Dept. of Mathematics. 
Preconditioning and Boundary Conditions. 

T. A. Manteuffel, and S. V. Parter. Jun 90, 40p 
AFOSR-TR-90-0806 

Grant AFOSR-86-0163 

Pub. in SIAM Jnl. on Numerical Analysis, v27 n3 p656- 
694 Jun 90. 


Consider the _ systems of linear equations A sub h 


u sub h = f sub h that arise from the discretization of a 
second-order elliptic boundary-value problem. Consid- 
er also the preconditioned systems (i) (1/B sub h) A 
sub h u sub h = (1/B sub h) f sub h and (ii) A sub h (1/ 
B sub h) v sub h = f sub h, u sub h = (1/B sub h), 
where (1/B sub h) is itself a matrix that arises from the 
discretization of another elliptic — The effect of 
boundary conditions (of A and B) on the L2 and H1 
condition of (1/B sub h), A sub h, A sub h, (1/B sub h) 
is discussed. In particular, in the case of H2 regularity, 
it is found that Abs val (1/B sub h)(A sub h) sub L2 is 


uniformly bounded if and only if A* and B* have the 
same boundary conditions, whereas Abs val (A sub 
h)(1/B sub h) sub L2 is uniformly bounded if and only if 
A and B have the same boundary conditions. Similarly, 
Abs val (1/B sub h)(A sub h) sub H1 is uniformly 
bounded if and only if A and B have homogeneous Dir- 
ichlet boundary conditions on the same portion of the 
boundary. This latter result does not depend on H2 
regularity. Reprints. (jnd) 


061,003 

AD-A224 884/7/GAR PC A02/MF A01 
Naval Ocean Systems Center, San Diego, CA. 
Orderings of N-Tuples. 

Technical rept. 

R. F. Freund. May 90, 8p Rept no. NOSC/TD-1827 


The author defines several orderings on n-tuples of 
positive integers and shows how to compute the posi- 
tion of a given n-tuple with respect to these orderings. 
In addition, an algorithm is shown to compute the in- 
verse function. (Author) 


061,004 

AD-A224 900/1/GAR PC A02/MF A01 
Wisconsin Univ.-Madison. Center for Mathematical 
Sciences. 

Homociinic Orbits for a Class of Hamiltonian Sys- 
tems. 

P. H. Rabinowitz. 1990, 7p ARO-24092.11-MA 
Contracts DAALO3-87-K-0043, NSF-MCS81-10556 
Pub. in Proceedings of the Royal Society of Edinburgh, 
v114A p33-38 1990. 


There is a large literature on the use of variational 
methods to prove the existence of periodic solutions of 
Hamiltonian systems. However, it is only relatively re- 
cently that these methods have been applied to the 
existence of homoclinic or heteroclinic orbits of Hamil- 
tonian systems. Such orbits have been studied since 
the time of Poincare, but mainly by perturbation meth- 
ods. Reprints. (rh) 


061,005 

AD-A224 906/8/GAR PC A03/MF A01 
Naval Underwater Systems Center, New London, CT. 
New London Lab. 

Evaluation of Integrals and Sums 
(sin(Mx)/sin(X))n. 

Technical rept. 

_— Nuttall. 18 May 90, 38p Rept no. NUSC-TR- 
8 


Involving 


The response of equispaced arrays, either linear, 
planar, or volumetric, to distributed spatial fields, typi- 
cally encounters, integrals which involve the kernel 
sin(Mx)/sin(x) or its square. Since this kernel oscillates 
rather fast with x for large M and does not decay with x, 
numerical integration of such functions can be very 
time consuming. By resorting to Parseval’s theorem, 
such integrals can be significantly simplified, requiring 
only the Fourier transform of the complementary part 
of the integrand. This procedure is investigated and 
applied to several typical examples; programs for the 
examples are also included. Keywords: Mathematical 
models, Mathematical equations, Integration, Summa- 
tion, Sinc function, Array response, Fourier transform, 
Parseval’s theorem, Fast Fourier transform, Equi- 
spaced array. (cp) 


061,006 

AD-A224 917/5/GAR PC A03/MF A01 
Johns Hopkins Univ., Baltimore, MD. Dept. of Electri- 
cal Engineering and Computer Science. 

Smoothing for Multipoint Boundary Value Models. 
Technical rept. 

= L. Weinert. 25 Jul 90, 21p Rept no. JHU/ECE-90- 


Contract N00014-89-J-1642 


We show how to solve the linear least-squares 
smoothing problem for multipoint boundary value 
models. The complementary model is derived and is 
used to determine the Hamiltonian equations for the 
smoothed state estimate and its error covariance. 
Stable algorithms are obtained using an invariant im- 
bedding/multiple shooting procedure. Keywords: 
Boundary value models, A causal models, Smoothing. 


061,007 
AD-A225 155/1/GAR 
Air Force Academy, CO. 


PC A08/MF A01 





Computer Programming and Group Theory. 

Final rept. Aug 89-Jun 90. 

M. K. Keane, and D. W. Jensen. May 90, 158p Rept 
no. USAFA-TR-90-4 


This report investigates the use of the personal com- 
puter as an aid in the study of Group Theory. Chapter | 
discusses the basic mathematical concepts used and 
how they are translated into a programming language. 
Chapter II describes testing results using the forty non- 
isomorphic groups of order three to sixteen. Chapter III 
builds upon the previous chapter, presenting several 
examples an instructor could use to focus and clarify 
the ideas presented in the class and text. Keywords: 
Mathematical equations; Computer programs; 
Groups(mathematics). (cp) 


061,008 

AD-A225 189/0/GAR PC A03/MF A01 
University of Southern California, Marina del Rey. In- 
formation Sciences Inst. 

Model Checking for Linear Temporal Logic: An Ef- 
ficient Implementation. 

Research rept. 

R. Sherman, and A. Pnueli. Jun 90, 27p Rept no. 
ISI/RR-89-241 

Contracts F30602-88-C-0135, DARPA Order-6131 


This report provides evidence to support the claim that 
model checking for linear temporal logic (LTL) is ‘prac- 
tically efficient.’ Two implementations of a linear tem- 
poral logic model checker is described. One is based 
on transforming the model checking problem into a sa- 
tisfiability problem; the other checks an LTL formula 
for a finite model by computing the cross-product of 
the finite state transition graph of the program with a 
structure containing all possible models for the proper- 
ty. An experiment was done with a set of mutual exclu- 
sion algorithms and tested safety and liveness under 
fairness for these algorithms. Keywords: Mathematical 
logic; Linear algebraic equations; Model-checking al- 
gorithms; Computer program verification. (CP) 


061,009 

DE90012990/GAR PC A03/MF A01 

Lawrence Livermore National Lab., CA. 

Projection methods for solving nonlinear systems 

of equations. 

P. N. Brown, and Y. Saad. Apr 90, 15p UCRL-JC- 

103972, CONF-9005229-1 

Contract W-7405-ENG-48 

NATO advanced research workshop on defects, sin- 
ularities, and patterns in nematic liquid crystals, 
rsay (France), 28 May - 1 Jun 1990. Sponsored by 

Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


This paper describes several nonlinear projection 
methods based on Krylov subspaces and analyzes 
their convergence. The prototype of these methods is 
a technique that generalizes the conjugate direction 
method by minimizing the norm of the function F over 
some subspace. The emphasis of this paper is on non- 
linear least squares problems which can also be han- 
dled by this general approach. 


061,010 
DE90013164/GAR PC A02/MF A01 
Los Alamos National Lab., NM. 

Angular weighting approach for calculating gradi- 
ents and divergences. 

R. C. Kirkpatrick. 1990, 9p LA-UR-90-2061, CONF- 
9006195-2 

Contract W-7405-ENG-36 

Free yr conference, Jackson Lake, WY (USA), 
3-7 Jun 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


There are several desirable properties for a free La- 
grange algorithm: a a nature, reciprocity, 
minimization of numerical noise, numerical efficiency, 
and the ability to extend the algorithms to 3-D. In addi- 
tion, some integral hydro formulations allow the mass 
points to drift among the other points because the di- 
vergences and gradients do not depend explicitly on 
the position of a mass point between two other mass 
points. Therefore, another desirable property is a re- 
-—_— force that keeps the mesh regular. An algo- 
rithm based on the angles subtended by the Voronoi 
polygon sides satisfies all the above criteria, except 
the fourth; this is because of the necessity of using 
trigonometric functions. Nevertheless, this loss of effi- 
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ciency may be compensated by the avoidance of re- 
connection noise. 3 refs., 3 figs. 


061,011 
DE90013182/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

= wave solutions of a set of coupled Bous- 
sinesq-like equations. 

V. Muto, P. S. Lomdahl, and P. L. Christiansen. Jun 
90, 16p LA-UR-90-1960, CONF-9005237-1 

Contract W-7405-ENG-36 

Annual conference on nonlinear science: the next 
decade (10th), Los Alamos, NM (USA), 21-25 May 
~~ by Department of Energy, Washing- 
ton, DC. 

Portions of this document are illegible in microfiche 
products. 


A set of coupled partial differential equations of Bous- 
sinesq type are derived in the continuum limit from the 
equations of motion of Toda lattice with a transversal 
degree of freedom. Here the numerical stability of a 
hybrid traveling wave solution of such system (with 
_— and transversal components) is investigat- 


061,012 
DE90013618/GAR PC A03/MF A01 
EG and G Mound Applied Technologies, Miamisburg, 


OH. 

Operational center point formulas. 

G. L. Silver. 25 Jun 90, 18p MLM-3638 

Contract 76ER01112act AC04-88DP43495 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


Operational methods are used to derive a variety of 
new center point formulas for interpolation problems 
such as arise in experimental designs. Using the oper- 
ational method, new three-point integration and deriv- 
ative formulas are also developed. 8 refs. 


061,013 

DE90013626/GAR PC A03/MF A01 

Oak Ridge National Lab., TN. 

= supernodes for sparse matrix computa- 
ns. 


J. W. H. Liu, E. Ng, and B. W. Peyton. Jun 90, 15p 
ORNL/TM-11563 

Contract 76ER01112act ACO05-840R21400 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
a Original copy available until stock is exhaust- 


A simple characterization of fundamental supernodes 
is given in terms of the row subtrees of sparse Cho- 
lesky factors in the elimination tree. Using this charac- 
terization, we present an efficient algorithm that deter- 
mines the set of such supernodes in time proportional 
to the number of nonzeros and equations in the origi- 
nal matrix. Experimental results are included to dem- 
onstrate the use of this algorithm in the context of 
sparse supernodal symbolic factorization. 18 refs., 3 
figs., 3 tabs. 


061,014 

DE90013963/GAR PC A03/MF A01 
Texas Univ. at Austin. Center for Numerical Analysis. 
Search for omega. 

D. M. Young, and T. Z. Mai. Aug 88, 17p CONF- 
8810515-2, CNA-223 

Contract FG05-87ER25048, Grant DCR-8518722 
Conference on iterative methods for large linear sys- 
tems, Austin, TX (USA), 19-21 Oct 1988. by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


For the effective use of iterative algorithms for solving 
large sparse linear systems it is often necessary to 
select certain iteration parameters. Examples of iter- 
ation parameters are the relaxation factor, omega, for 
the SOR and SSOR methods and the largest and 
smallest eigenvalues of the matrix for a basic iterative 
method when Chebyshev acceleration is used to 
speed up the convergence. For many iterative algo- 
rithms the performance is extremely sensitive to the 
choice of iteration parameters. Moreover, uncertainty 
as to how to choose iteration parameters has often, in 
the past, tended to discourage the use of iterative 
methods, as opposed to direct methods, for certain 


061,017 


classes of problems. The purpose of this paper is to 
review the development of procedures for choosing it- 
eration parameters, with special emphasis on methods 
applicable to linear systems arising from the numerical 
solution of partial differential equations. The discus- 
sion will include a priori procedures including analytic 
techniques, spectral methods, and methods based on 
related differential equations. Automatic, or “adapt- 
ive,” procedures, wherein the iteration parameters are 
improved as the computation proceeds, will also be 
discussed. Some of these procedures have been in- 
corporated into the ITPACK software packages for 
solving large sparse linear systems. Numerical experi- 
ments indicate that the amount of overhead needed to 
determine satisfactory parameters is usually not ex- 
cessive. Methods for choosing iteration parameters for 
nonsymmetric systems will also be considered. 


061,015 

DE90013964/GAR PC A03/MF A01 
Texas Univ. at Austin. Center for Numerical Analysis. 
Parallel multilevel methods. 

D. M. Young, and B. R. Vona. Mar 90, 43p CONF- 
9004231-1, CNA-243 

Contract 76ER01112act FG05-87ER25048, Grant 
DCR-8518722 

Conference on iterative methods, Copper Mountain, 
CO (USA), 1-5 Apr 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


In this paper we are concerned with iterative methods 
for solving the linear system Au = b, where A is given 
square nonsingular N (times) N matrix and where b is a 
given vector. 


061,016 


DE90013965/GAR PC A03/MF A01 


Texas Univ. at Austin. Center for Numerical Analysis. 
Dual adaptive procedure for the automatic deter- 
mination of iteration parameters 

acceleration. 


for Chebyshev 


T. Z. Mai, and D. M. Young. Aug 88, 22p CONF- 
8810515-3, CNA-224 

Contract FG05-87ER25048, Grant DCR-8518722 
Conference on iterative methods for large linear sys- 
tems, Austin, TX (USA), 19-21 Oct 1988. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


Chebyshev acceleration for a symmetrizable basic it- 
erative method u(sup (n+1)) = Gu(sup (n)) + k re- 
quires estimates of the extreme eigenvalues m(G) and 
M(G) of the iteration matrix G. Adaptive procedures 
are often used in order to obtain estimates for 
m(G) and M(G). Some existing adaptive procedures 
are able to give an estimate of either m(G) or M(G) but 
not both on any given iteration. In this paper we 
present an adaptive procedure which can estimate 
both M(G) and M({G) at the same time and which has 
other useful properties. Numerical results are given 
which show the new procedure usually requires fewer 
iterations than previous procedures. 7 refs., 3 tabs. 


061,017 

DE90013967/GAR PC A05/MF A01 

Texas Univ. at Austin. Center for Numerical Analysis. 
> dee iterative methods for large linear 

systems. program. 

D. R. Kincaid. Dec 88, 92p CONF-8810515-1, CNA- 
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Contract FG05-87ER25048 

Conference on iterative methods for large linear sys- 

tems, Austin, TX (USA), 19-21 Oct 1988. sored by 
int of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


This conference is dedicated to providing an overview 
of the state of the art in the use of iterative methods for 
solving sparse linear systems with an eye to contribu- 
tions of the past, present and future. The emphasis is 
on identifying current and future research directions in 
the mainstream of scientific computing. Re- 

, the use of iterative methods for solving linear 
systems has experienced a resurgence of activity as 
scientists attack extremely complicated three-dimen- 
sional problems vector and parallel supercomputers. 
Many research advances in the development of itera- 
tive methods for high-speed computers over the past 
forty years are reviewed, as well as focusing on current 
research. The conference is organized by David R. 
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Kincaid, Linda J. Hayes, Graham F. Carey and E. Ward 
Cheney, who are members of the host organization--- 
the Center for Numerical Analysis (CNA) of the The 
University of Texas at Austin. Su; for this confer- 
ence is provided, in part, by the of Naval Re- 
search, the Department of Energy, the National Sci- 
ence Foundation, the Air Force Office of Scientific Re- 
search, and the University of Texas at Austin. 


061,018 
DE90014004/GAR PC A01/MF A01 
Lawrence Berkeley Lab., CA. SSC Central Design 


Group. 

Simple method to sym matrices. 

M. Furman. 1990, 5p 

Contract AC02-89ER40486 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


For matrices which are ‘“‘approximately symplectic,” in 
a sense defined below, we present a simple algorithm 
to render them symplectic. The algorithm is a rapidly 
convergent procedure which only involves a few matrix 
multiplies. 


061,019 

N90-23900/5/GAR PC A03/MF A01 

Amsterdam Univ. (Netherlands). Inst. voor Taal, 

Logica en Informatie. 

Early History of Intuitionistic Logic. 

“A a Aug 88, 23p ITLI-LP-89-04, ETN-90- 
1 

In Dutch and English. Submitted for Publication. 


Kolmogorov’s first paper and the work of Glivenko and 
Heyting are discussed. The Brouwer-Heyting-Kolmo- 
gorov interpretation is reported. Letters between re- 
searchers are given. 


061,020 

N90-23967/4/GAR PC A03/MF A01 
Utrecht Rijksuniversiteit (Netherlands). Dept. of Com- 
puter Science. 

Finding Minimum Area K-Gons. 

M. H. Overmars, G. Rote, and G. Woeginger. Mar 89, 
18p RUU-CS-89-7, ETN-90-96862 


Given a set P of n points in the plane and a number k, a 
polygon C with vertices in P of minimum area is sought. 
It must satisfy one of the following properties: C is a 
convex k-gon, C is an empty convex k-gon, C is the 
convex hull of exactly k points of P. Algorithms for solv- 
ing each of these three problems in time O(k(n cubed)) 
are presented. The algorithms are based on a dynamic 
programming approach. This approach is generalized 
= — with many other properties, in similar time 
unds. 


061,021 

N90-24007/8/GAR PC A02/MF A01 
Research Inst. for Advanced Computer Science, Mof- 
fett Field, CA. 

Explicitly Solvable Complex Chebyshev Approxi- 
mation Problems Related to Sine Polynomials. 

R. Freund. Feb 89, 9p NAS 1.26:181575, RIACS-TR- 
89.4, NASA-CR-181575 

Contract NCC2-387 

Prepared in Cooperation with Wuerzburg Univ., Fed. 
Republic of Germany. 


Explicitly solvable real Chebyshev approximation prob- 
lems on the unit interval are typically characterized by 
simple error curves. A similar principle is presented for 
complex approximation problems with error curves in- 
duced by sine polynomials. As an application, some 
new explicit formulae for complex best approximations 
are derived. 


061,022 

N90-24008/6/GAR PC A03/MF A01 
Research Inst. for Advanced Computer Science, Mof- 
fett Field, CA. 

Chebyshev Polynomials Are Not Always Optimal. 
B. Fischer, and R. Freund. 89, 16p NAS 
1.26:181465, RIACS-TR-89.17, NASA-CR-181465 
Contract NCC2-387 

Prepared in Cooperation with Stanford Univ., Ca. 


The problem is that of finding among all polynomials of 
—— at most n and normalized to be 1 at c the one 

minimal uniform norm on Epsilon. Here, Epsilon is 
a given ellipse with both foci on the real axis and cis a 
given real point not contained in Epsilon. Problems of 
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this type arise in certain iterative matrix computations 
and, in this context, it is generally believed and widely 
referenced that suitably normalized Chebyshev poly- 
nomials are optimal for such constrained approxima- 
tion problems. It is shown that this is not true in gener- 
al. Moreover, sufficient conditions are derived which 

uarantee that Chebyshev polynomials are optimal. 

me numerical examples are also presented. 


061,023 

N90-24011/0/GAR PC A03/MF A01 
Research Inst. for Advanced Computer Science, Mof- 
fett Field, CA. 

Bernstein Type Inequalities and a Weighted Che- 
byshev ximation Problem on Eilipses. 

R. Freund. May 89, 13p NAS 1.26:180368, RIACS- 
TR-89.21, NASA-CR-180368 

Contract NCC2-387 


A classical inequality due to Bernstein which estimates 
the norm of polynomials on any given ellipse in terms 
of their norm on any smaller ellipse with the same foci 
is examined. For the uniform and a certain weighted 
uniform norm, and for the case that the two ellipses 
are not too close, sharp estimates of this type were 
derived and the corresponding extremal polynomials 
were determined. These Bernstein type inequalities 
are closely connected with certain constrained Cheby- 
shev approximation problems on ellipses. Some new 
results were also presented for a weighted approxima- 
tion problem of this type. 


061,024 
N90-24013/6/GAR PC A03/MF A01 
Rome Univ. (Italy). Ist. di Fisica. 

Method for Computing Eigenvalues and Eigen- 
functions of Linear Differential O; tors. 

M. Bruschi, R. G. Campos, and E. Pace. 5 Oct 89, 
43p PREPRINT-706, ETN-90-96529 

Sponsored by an Italian Government Fellowship. 


A simple method is presented to compute the eigenva- 
lues and the eigenfunctions of second order linear dif- 
ferential operators, with homogeneous boundary con- 
ditions, both in a finite interval and on the semi-line. 
The technique overcomes the drawbacks of the 
method in computing the eigenvalues of Sturm-Liou- 
ville problems in a finite interval. An estimate of the 
convergence for the eigenvalues is given in the finite 
case and numerical tests are performed, exhibiting a 
very fast rate of convergence for the eigenvalues both 
for the finite interval and the semiline cases. An excel- 
lent convergence for the eigenfunctions is obtained in 
both cases. 


061,025 
N90-24038/3/GAR 
Mathematisch Centrum, Amsterdam (Netherlands). 


PC A03/MF A01 


Convergence Properties of the Runge-Kutta-Che- 
byshev Method. 

J. G. Verwer, W. H. Hundsdorfer, and B. P. 
— cFeb 89, 21p CWI-NM-R8907, ETN-90- 
Presented at the Symposium on the Construction of 
Stable Numerical Methods for Differential and Integral 
Equations, Amsterdam, Netherlands, 29 Mar. 1989. 


The Runge-Kutta-Chebyshev method is an s-stage 
Runge-Kutta method designed for explicit integration 
of stiff systems of ordinary differential equations origi- 
nating from spatial discretization of parabolic partial 
differential equations. The method possesses an ex- 
tended real stability interval with a length beta propor- 
tional to s to the 2nd power. It can be applied with s 
arbitrary large. The involved stability property here is 
internal stability. Full convergence properties of a 
class of 1st and 2nd order schemes are considered. 
Full convergences means eigen of the fully dis- 
crete solution to the solution of the partial differential 
equation upon simultaneous space-time grid refine- 
ment. Convergence is proven under the sole condition 
that the necessary time-step restriction for stability is 
satisfied. The error bounds are valid for any s and inde- 
pendent of the stiffness of the problem. Numerical ex- 
amples are given. 


061,026 

N90-24039/1/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
iterative Defect Correction and Multigrid Acceler- 
ated Explicit Time Stepping Schemes for the 
rg ye meee Equations. 

M. Lallemand, and B. Korren. cApr 89, 15p CWI-NM- 
R8908, ETN-90-96736 

Sponsored in Part by Cnes. 


Analytical and experimental convergence results are 
presented for a pseudo-unsteady solution method for 
second-order accurate upwind discretizations of the 
Euler equations. Comparison with an existing pseudo- 
unsteady solution method are performed. Both meth- 
ods make use of nonlinear multigrid for acceleration 
and nested iteration for the fine grid initialization. The 
method proposed uses iterative defect correction and 
has stability and smoothing properties. Numerical ex- 
periments are carried out. The method leads to both 
better convergence and efficiency. 


061,027 

N90-24040/9/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Convergence of One-Leg Multistep Methods for 
Stiff Nonlinear Initial Value Problems. 

W. H. Hundsdorfer. cJun 89, 17p CWI-NM-R8911, 
ETN-90-96738 


Global error bounds are derived for multistep schemes 
applied to classes of arbitrarily stiff, nonlinear value 
problems. It is shown that stable one-leg methods are 
convergent for stiff problems with the same order as 
for nonstiff problems, provided that the stepsize varia- 
tion is sufficiently regular. Using an equivalence rela- 
tion between one-leg and linear multistep methods, 
convergence results for linear multistep methods on 
uniform grids are obtained. 


061,028 

N90-24041/7/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Local and Global Order Reduction of Some LOD 
Schemes. 

W. H. Hundsdorfer. cJul 89, 13p CWI-NM-R8914, 
ETN-90-96741 

Presented at the 5TH International Seminar on Numer- 
ical Treatment of Differential Equations, Halle, Fed. 
Republic of Germany, 22-26 May 1989. 


The convergence properties of two Locally One Di- 
mensional (LOD) methods, applied to linear parabolic 
initial boundary values problems, are discussed. Un- 
conditional ere gan for partial differential equa- 
tions is discussed. Discretization in space of partial dif- 
ferential equation problems leads to large systems of 
ordinary differential equations. The discretization 
errors of the LOD schemes is analyzed for parabolic 
model problems. Some error bounds are presented 
and it is shown that they are valid uniformly in the 
meshwidth in space. 


061,029 

N90-24042/5/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Reflexivity, the Dual Radon-Nykodym Property, 
and Continuity of Adjoint Semigroups. 

J. M. A. M. Vanneerven. cJun 89, 17p CWI-AM- 
R8908, ETN-90-96742 


For certain Banach space, characterizations of reflex- 
ivity and the dual Radon-Nykodym property are given 
in terms of continuity of adjoint semigroups. It is shown 
that a weak-continuous semigroup on a dual Banach 
space with the Radon-Nykodym property is strongly 
continuous for t greater than zero. Shauder decompo- 
sition and nonshrinking bases in the nonreflexive 
space are considered. Some applications outside the 
semigroup theory are given. 


061,030 

N90-24043/3/GAR PC A03/MF A01 

Mathematisch Centrum, Amsterdam (Netherlands). 

Polynomial Asymptotic Estimates of Gegenbauer, 

, gt and Jacobi Polynomials. 

4 . Temme. cJul 89, 22p CWI-AM-R8911, ETN-90- 

744 

Presented at the International Symposium on Asymp- 

eae <r Analysis, Winnipeg, Manitoba, 
-7 Jun. ; 


Asymptotic forms of P to the (alpha, beta)th power (P, 
L and C are of degree n and a function of x), the 
Jacobi, Laguerre and Gegenbauer polynomials are dis- 
cussed. The Gegenbauer polynomial and Laguerre 
polynomial are approximated in terms of Hermite poly- 
nomials, the Jacobi polynomial in terms of a Gegen- 
bauer polynomial and a Laguerre polynomial. Some re- 
sults for Laguerre polynomials and Gegenbauer poly- 
nomials are discussed. New results for the Jacobi 
polynomials are announced. A complete treatment 
with proofs for the new cases is considered. The re- 
sults are obtained by using Liouville Green transforma- 





tions of differential equations defining the orthogonal 
polynomials. 


061,031 

N90-24046/6/GAR PC A03/MF A01 

Utrecht Rijksuniversiteit (Netherlands). Dept. of Com- 
nce. 


Models for 


Propositional Dynamic Logic. 
P. M. W. Knijnenburg, and J. Vanleeuwen. Feb 89, 
25p RUU 9-3, ETN-90-96768 


Some foundational aspects of the theory of Proposi- 
tional Dynamic Logic (PDL) are discussed. The exist- 
ence of a Kripke model U that is universal in the sense 
that every other Kripke model M can be iso’ hically 
embedded in it is t pose Using this model, different 
and easy proofs of the completeness theorem for the 

axiomatization of PDL and the small model 
theorem are given. An infinitary axiomatization for PDL 
is proven using a syntax model A, by a technique from 
modal logic. It is also proven that U and A are isomor- 
phic and show that the characteristic algebra of U is 
initial in the class of star-continuous dynamic algebras. 


061,032 

N90-24060/7/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Applications of Polyhedral Combinatorics to Muilti- 
commodity Flows and Com: Surfaces. 
— cOct 89, 25p CWI-BS-R8921, ETN-90- 


A survey of some recent results on multicommodity 
flows and compact surfaces, derived with the help of 
methods from polyhedral combinatorics, is presented. 
For several of the results obtained, no other proof 
method than polyhedral methods is known. The meth- 
ods used are variants of Farkas’ lemma. The first 
method is applied to graphs embedded on the Klein 
bottle and the second to _— embedded on com- 
pact orientable surfaces. Results on planar multicom- 
modity flows are derived. 


061,033 

N90-24061/5/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Short Proofs on Multicommodity Flows and Cuts. 
~ _ cOct 89, 13p CWI-BS-R8922, ETN-90- 


A short proof of a theorem of Karzanov on the packing 
of cuts is given. A theorem of Lomonosov on the exist- 
ence of integer multicommodity flows (implying theo- 
rems of Hu, Rothschild and Whinston, Dinits, Paper- 
nov, and Seymour) is derived. 


061,034 

N90-24062/3/GAR PC A04/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Disjoint Homotopic Paths and Trees in a Planar 


Graph. 
o ee cOct 89, 65p CWI-BS-R8923, ETN-90- 


A polynomial-time algorithm for a given problem is de- 
scribed. A theorem characterizing the existence of a 
solution to this problem is proved. The algorithm is ex- 
= to disjoint homotopic trees. A corollory is de- 
rived. 


061,035 

N90-24063/1/GAR PC A03/MF A01 

Mathematisch Centrum, Amsterdam (Netherlands). 

Arithmetic Classification of Perfect Models of 
Programs (Extended Version). 

K. R. Apt, and H. A. Blair. cJul 89, 20p CWI-CS- 

R8928, ETN-90-96799 


The recursion theoretic complexity of the perfect (Her- 
brand) models of stratified logic programs is studied. 
These models are shown to lie arbitrarily high in the 
arithmetic hierarchy. As a byproduct, a similar charac- 
terization of the recursion theoretic complexity of the 
set of consequences in a number of formalisms for 
non-monotonic reasoning is obtained. Under some cir- 
cumstances this complexity is shown to be brought 
down to recursiveness and recursive enumerability. To 
pe > oan a class of recursion-free programs are 
ied. 
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N90-24064/9/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
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Generalization of Ore’s Theorem Involving Neigh- 
borhood Unions. 

H. J. Broersma, J. Vandenheuvel, and H. J. Veldman. 
Nov 89, 16p MEMO-825 


Where G is a graph of order n, then settling conjec- 
tures of Chen and Jackson, the following generaliza- 
tion of Ore’s theorem is proved: if G is two connected 
and with given conditions for every pair of nonadjacent 
vertices u, v, then either G is Hamiltonian, or G is the 
Petersen graph, or G belongs to one of three families 
of exceptional graphs of connectivity two. Several 
other theorems are given and considered. 


061,037 

N90-24065/6/GAR PC A03/MF A01 

Technische Univ. Twente, Enschede (Netherlands). 

Faculty of Applied Mathematics. 

can on Hamiltonian Properties of Claw-Free 
rai 

A. Ainouche, H. J. Broersma, S. Ronghua, and H. J. 

Veldman. Nov 89, 16p MEMO-829 

Sponsored by Chinese National Scientific Funds. 


Zhang’s proof of Hamiltonian properties of claw-free 
fey ee is shown to establish a stronger result of Chva- 
tal-Erdos type: if G is a k-connected claw-free graph (k 
greater than or equal to 2) such that the square G 
squared contains no independent set of k+ 1 vertices, 
then G is Hamiltonian. The following analog is estab- 
lished: if G is a k-connected claw-free graph such that 
G squared contains no independent set of k+2 ver- 
tices, then G is traceable. Other results of Zhang are 
generalized by showing that a claw-free graph G of 
order at least 3 is vertex pancyclic if every vertex cut of 
G contains a vertex v such that the neighbors of v 
induce a connected subgraph of G. 


061,038 
N90-24066/4/GAR PC A03/MF A01 


Technische Univ. Twente, Enschede (Netherlands). 
Faculty of Applied Mathematics. 
Optimization and Optimality Test for the Max-Cut 


Problem. 
C. Hohmann, and W. Kern. Dec 89, 17p MEMO-830 


The following two problems are polynomially equiva- 
lent: given a (weighted) graph G, and a cut C of G, 
decide whether C is maximal or not; given a (weighted) 
graph G, and a cut C of G, decide whether C is maxi- 
mal or not, and in case it is not, find a better solution 
C’. As a consequence, an optimality testing oracle may 
be used to design a polynomial time algorithm for ap- 
proximately solving the (weighted) max-cut problem. 
This in turn implies that recognizing optimal cuts in an 
unweighted graph is NP-hard. 


061,039 

N90-24067/2/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Faculty of Applied Mathematics. 

G Representation in a Speciai Family of Infi- 
nite Gra 


phs. 
H. Walther. Dec 89, 13p MEMO-831 


The following problem is addressed: let G be any finite 
undirected graph: find a set v asterisk (G) of natural 
numbers with minimum size, and an infinite undirected 
graph with the vertex set being the set of all integrers 
and the edge set as defined, such that the infinite undi- 
rected graph contains an induced subgraph H isomor- 
phic to G. For some classes of graphs G, the exact 
value of (v asterisk (G)) is given and for some other 
= the upper or lower bounds for (v asterisk) are 
ound. 


061,040 

N90-24068/0/GAR PC A02/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Faculty of Applied Mathematics. 

Problem of F. Ruskey. 

F. Goebel. Dec 89, 99 MEMO-832 


The following conjecture is addressed: let Q be a par- 
tial order, and let the graph G(Q) be defined as the 
graph with the set of linear extensions of Q as point 
set, while two points of G(Q) are adjacent if and only i 
the corresponding permutations differ by one transpo- 
sition. It is of interest to know for which Q the (bipartite) 
graph G(Q) has a Hamilton-path. It is shown that G(Q) 
has even a Hamilton-cycle when Q contains 2 isolated 
points. The sizes of the bipartite classes of G(Q) are 
determined when Q is the union of two total orders. 


061,041 
N90-24069/8/GAR PC A03/MF A01 


Technische Univ. Twente, Enschede (Netherlands). 
Faculty of Applied Mathematics. 

Disturbance Decoupling for Nonlinear 
Systems. 


H. J. C. Huijberts, H. Nijmeijer, and L. L. M. 
Vanderwegen. Dec 89, 25p MEMO-835 


In analogy with the dynamic input-output decoupling 
problem the dynamic disturbance decoupling problem 
for nonlinear systems is introduced. A local solution of 
this problem is obtained in the case that the system 
under consideration is invertible. The solution is given 
in algebraic as well as in geometric terms and shows 
that the problem forms a proper extension of the 
standard (static) disturbance decoupling problem. The 
theory is illustrated by means of two examples: a math- 
ematical one and the example of a voltage frequency 
controlled induction motor. 


061,042 
N90-24072/2/GAR PC A03/MF A01 
Utrecht Rijksuniversiteit (Netherlands). Dept. of Com- 


puter Science. 

General to Dominance in the Plane. 

M. T. , S. Carlsson, and M. H. Overmars. Nov 
88, 24p RUU-CS-88-35, ETN-90-96857 

Contract NFR-8992-100 

Sponsored in Part by Netherlands Organization for Sci- 
entific Research. 


Problems of direct dominance and rectangular visibility 
are studied. An ithm is presented that solves the 
problem in optimai time 0(n log n plus k) where n is the 
size of P upsilon 0 and k is the number of answers. A 
second problem asks to store the set of P and O such 
that queries of the form given a query point q, compute 
all points p in P, such that q dominates p with respect 
to O can be answered efficiently. The notion of domi- 
nance with respect to obstacles is extended to obsta- 
cle sets that may contain arbi objects. 


061,043 

N90-24074/8/GAR PC A06/MF A01 

Technische Hogeschool Deift (Netherlands). 
ximations of inverse 

Ph.D. Thesis. 

H. W. Nelis. Oct 89, 112p ETN-90-96904 


The use of techniques from inverse scattering theory 
such as the Wiener-Hopf factorization and the Schur 
algorithm in the determination of an optimal or subopti- 
mal sparse approximation to the inverse of a positive 
definite matrix is shown. Only entries in the original 
matrix that correspond to nonzero entries in the ap- 
proximation are used. The algorithms proposed have a 
complexity that is proportional to the number of these 
nonzero entries. Parasitic i in a large inte- 
grated circuit are modeled. An accurate model for a 
system with a large number of conductors is obtained 
which demonstrates the power of the methods pro- 


061,044 

N90-24077/1/GAR _ PC A05/MF A01 
Amsterdam Univ. (Netherlands). Inst. voor Taal, 
Logica en Informatie. 

Two-Dimensional Modal Logics for Relational Al- 
gebras and Tem of intervals. 

Y. Venema. Aug 89, 76p ITLI-LP-89-03, ETN-90- 


Relation algebras and temporal logic of intervals are 
studied from a two dimensional modal logic viewpoint, 
and an attempt at finding and/or new re- 
sults is made. Two systems of generalized modal 
logics are defined: CC, characterizing frames and cor- 
respondence; and CDT, a modal logic chopping inter- 
vals. Connections between CC, CDT, and other logics 
are described. Two completeness theorems for two di- 
mensional subsystems of CC are given. 


061,045 

N90-24078/9/GAR PC A04/MF A01 
Amsterdam Univ. (Netherlands). Inst. voor Taal, 
Logica en Informatie. 

Intensional Lambek Caiculi: Theory and Applica- 


tion. 
A. Prijatelj. Oct 89, 58p ITLI-LP-89-06, ETN-90-96912 


Metaproperties of intensional Larnbek calculi are ad- 
dressed. Montague’s meaning postulates are analyzed 
by a Lambek-like mechanism in such a way as to show 
them superfluous. A better insight into phenomena of 
intensionalization is aimed at. A cut elimination theo- 
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rem is proved and a decision procedure is established 
for a given deductive system. An auxiliary one-sorted 
system is constructed. A strat for dynamically as- 
signing an adequate interpretation to expressions of 
any given category is proposed and verified. 


061,046 

N90-24079/7/GAR PC A03/MF A01 
Leiden Rijksuniversiteit (Netherlands). Dept. of Mathe- 
matics and Computer Science. 

Contractivity of Runge-Kutta Methods. 

J. F. B. M. Kraaijevanger. 1989, 48p TW-89-12, ETN- 
90-96933 

Sponsored in Cooperation with the Netherlands Orga- 
nization for Scientific Research and the Royal Nether- 
lands Academy of Sciences. 


The necessary and sufficient conditions for Runge- 
Kutta methods to be contractive are discussed. Un- 
conditional contractivity for arbitrary dissipative initial 
value problems, and conditional contractivity for initial 
value problems where the right hand side function sat- 
isfies a circle condition are discussed. The results are 
relevant for arbitrary norms, in particular for the maxi- 
mum norm. The existence of an unique solution to the 
algebraic equations in each step is discussed. Con- 
tractive methods are shown to have a limited order of 
accuracy. Various optimal methods are presented. A 
numerical illustration of the theoretical events is pro- 
vided by applying the method of lines to a parabolic 
and a hyperbolic partial differential equation. 


061,047 

N90-24107/6/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Affine Polar Spaces. 

A. M. Cohen, and E. E. Shult. cJul 89, 22p CWI-AM- 
R8909, ETN-90-96743 

Sponsored in Part by NSF. 


Affine polar spaces are polar spaces from which a hy- 
perplane (that is a proper subspace meeting every line 
of the space) is removed. These spaces constitute 
natural examples of locally polar spaces. A character- 
ization of affine polar spaces (rank at least 4) is given 
as locally polar spaces whose planes are affine. The 
affine polar spaces are classified in the sense that all 
hyperplanes of the classified polar spaces (rank at 
least 3) are determined. 


061,048 

N90-24108/4/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Structure at Infinity of a Structured System. 

J. W. Vanderwoude. cOct 89, 19p CWI-BS-R8918, 
ETN-90-96792 


A graph theoretic characterization of the generic struc- 
ture at infinity of the transfer matrix of a structured 
system is developed. The generic structure at infinity is 
shown to be determined by means of algorithms from 
combinatorial optimization based on the max-flow min- 
cut theorem, and on results concerning minimal cost 
flows. As an application of the obtai characteriza- 
tion, a structural version of two well-known disturbance 
decoupling problems is proposed. Graph theoretic 
necessary and sufficient conditions for the solvability 
of each of the two problems are derived. 


061,049 

N90-24109/2/GAR PC A07/MF A01 
Technische Hogeschool Eindhoven (Netherlands). 

Se ne ae a ne 
ors. 


Ph.D. Thesis. 
A. F. M. Terelst. 1989, 129p ETN-90-96892 


The definition of a Gevrey space with given param- 
eters of the open subset is presented. The Heisenberg 
— is mentioned as a special case. The space of 

evrey vectors is related to the Gelfand-Shilov space. 
A non-irreducible representation of a real unimodular 
group is considered. A reduction is proved for 
semisimple Lie groups; they depend on the imir 
element in the complex universal enveloping algebra 
of the semisimple Lie algebra. 
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Adaptive integration Over a Triangulated Region. 
E. de Doncker, D. K. Kahaner, and B. Starkenburg. 
Aug 90, 15p NISTIR-4376 


The authors present an adaptive algorithm which can 
be used for integration over a triangulated two-dimen- 
sional region D. The integrand function may depict 
some types of singularity on subdivision lines. The al- 
gorithm produces a sequence of approximations to the 
integral over D such that an extrapolation to its limit 
can be applied. The algorithm is a generalization of the 
TRIEX algorithm by de Doncker and Robinson. 


Operations Research 


061,051 
AD-A224 678/3/GAR PC A10/MF A02 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Evaluation of a Modified Simulated Annealing Al- 
m for Various Formulations. 

oral thesis. 
J. S. Shedden. Aug 90, 207p Rept no. AFIT/CI/CIA- 
90-020D 


Many combinatorial optimization problems are too 
large to allow exact solution methods to give results in 
a reasonable amount of time. An alternative is the use 
of heuristics that sacrifice a degree of optimality in 
return for timelier solutions. One such heuristic, simu- 
lated annealing, is a form of iterative improvement that 
xpos accepts less optimal configurations. 

his procedure allows the algorithm to escape local 
minima (or maxima) in its search for a global minimum. 
This paper presents modified simulated annealing for- 
mulations of common industrial engineering problems. 
The modified algorithm behaves like a biased random 
walk that can be tailored to suit a user’s particular bias 
set. Modifications to the standard application include: 
an expert system front end, a constraints module, a 
user interrupt capability, and the creation of alternative 
acceptance functions. (rh) 


061,052 
AD-A224 894/6 Not available NTIS 
California Univ., Los Angeles. 

Taxonomy of Indexing Structures for Mathemati- 
cal Programming Modeling Languages. 

A. M. Geoffrion. 5 Jan 90, 12p 

Availability: Pub. in Proceedings of the Annual Hawaii 
International Conference (23rd) on Systems Sciences, 
2-5 Jan 90. No copies furnished by DTIC/NTIS. 


Indexing structures are of fundamental importance to 
mathematical programming modeling languages. We 
propose a taxoncmy of the most commonly used in- 
dexing structures and illustrate it with 25 examples 
stated in plain but precise oy me Keywords: Taxono- 
my; Mathematical equations; Reprints. (cp) 


061,053 
AD-A225 055/3/GAR PC A03/MF A01 
Stanford Univ., CA. Systems Optimization Lab. 


Least-index Resolution and wi Gaaien tn 
Complementarity Problems wi Matri- 
ces. 

Technical rept. 

R. W. Cottle, and Y. Y. Chang. Jun 90, 17p Rept no. 
SOL-90-9 


Contracts N00014-89-J-1659, DE-FG03-87ER25028 
Sponsored in part by Grant NSF-DMS89-13089. 


This paper deals with the Principal Pivoting Method 
(PPM) for the Linear Complementarity Problem (LCP). 
It is shown that when the matrix M of the LCP (q,M) is 
(row and column) sufficient, the incorporation of a 
least-index pivot section selection rule in the PPM 
makes it a finite algorithm even when the LCP is de- 
generate. Keywords: Least-index rules; Mathematical 
models; Selection rules(physics). (CP) 
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DE$0013599/GAR PC A04/MF A01 
Argonne National Lab., IL. Environmental Assessment 
and Information Sciences Div. 
STochastic Analysis of Technical Systems 
(STATS): A model for evaluating combined effects 
of multiple uncertainties. 

L. Kranz, J. C. VanKuiken, J. L. Gillette, and W. A. 
Buehring. Dec 89, 65p ANL/EAIS/TM-18 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


The STATS model, now modified to run on microcom- 
puters, uses user- defined component uncertainties to 
calculate composite uncertainty distributions for sys- 
tems or technologies. The program can be used to in- 
vestigate uncertainties for a single technology on to 
compare two yen ee Although the term “tech- 
nology” is used throughout the program screens, the 
program can accommodate very broad problem defini- 
tions. For example, electrical demand uncertainties, 
health risks associated with toxic material exposures, 
or traffic queuing delay times can be estimated. The 
terminology adopted in this version of STATS reflects 
the purpose of the earlier version, which was to aid in 
comparing advanced electrical generating technol- 
ogies. A comparison of two clean coal technologies in 
two power plants is given as a case study illustration. 7 
refs., 35 figs., 7 tabs. 
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N90-23935/1/GAR PC A03/MF A01 


Technische Hogeschool Delft (Netherlands). Dept. of 
Mathematics and Informatics Computer Science. 
DELFI3-interpreter: Notes on the implementation. 
A Goedhart, and W. Jonker. c1989, 18p REPT-89- 


The implementation of the interpreter of the logic 
based programming environment Delfi3 is described. 
Delfi3 is an extension of the logic programming envi- 
ronment LORE. The description focuses on the execu- 
tion of instructions using a dynamic environment im- 
plemented by stacks. Extensions made to LORE are: 
the record and variant type; a different interpretation of 
the quote; the assignment; the call for an external pro- 
= (xrel-call); the ifa-facet; and the brules and frules 
inction. 
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N90-23940/1/GAR PC A03/MF A01 
Technische Hogeschool Deift (Netherlands). Dept. of 
Mathematics and Informatics Computer Science. 
O(Square Root of n) Complexity Reduction for the 
Long-Step Path-Following Algorithm for Linear 
Programming. 

D. Denhertog, C. Roos, and J. Vial. c1989, 19p 
REPT-89-85 

Contract FNSRS-1-467-0-86 


A modification of a previously published long-step path 
following algorithm for the solution of the linear pro- 
-, is presented. It uses the simple Goldstein- 

rmijo rule, which enables an O(square root of n) re- 
duction in the complexity bound to be obtained, while a 
line search still may be done. 
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N90-23944/3/GAR PC A03/MF A01 
Utrecht Rijksuniversiteit (Netherlands). Dept. of Com- 
puter Science. 

Linear Time Minor Tests and Depth First Search. 
H. L. Bodlaender. Jan 89, 22p RUU-CS-89-1, ETN- 
90-96766 


An efficient algorithm for testing whether a given graph 
G contains at least one graph H sub i as a minor is 
considered. In the present work the following results is 
discussed: if at least one graph H sub is a minor of a 
2xk grid graph, and at least one graph H sub i is a 
minor of a circus graph, then one can test in O(n) time 
whether a given graph G contains at least one graph H 
is a member of (H sub 1,...,H sub c) as a minor. This 
result generalizes a result of Fellows and Langston. 

ithm is based on depth first search and on 
dynamic programming on graphs with bounded 
treewidth. It follows that the maximum leaf spanning 
tree problem can be solved in linear time for fixed k. 
Small modifications of Fellows and Langston are dis- 
cussed. 


061,058 

N90-23963/3/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Faculty of Applied Mathematics. 

Compound Sets in Mathematical Programming 
Modeling cmeyees 38 

J. J. Bisschop, and C. A. C. Kuip. Dec 89, 39p 
MEMO-834 


The concept of a compound index set used in model- 
ing languages for mathematical programming is ex- 





tended to include tuples of different type. In this exten- 
sion the role of an index is made an explicit part of the 
mathematical notation. This allows for irregular struc- 
tures in both data definitions and model constraints. 

Examples are used throughout to illustrate these struc- 

tures. The proposed notation is compared to existing 
notation in terms of the ability to understand, maintain 
and verify model descriptions. 
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N90-23971/6/GAR PC A04/MF A01 
Katholieke Univ. Nijmegen (Netherlands). Dept. of 
Computer Science. 

Inverting the Flow of 

E. A. Boiten. Jun 89, 56p TR-89-10, 'ETN-90-96883 
Contract NF-63/62-518 


A collection of transformation rules and transformation 
strategies that invert the flow of computation in recur- 
sive functions is presented. Previous results of Cohen 
and Pettorossi are generalized and unified in a hierar- 
Cchical ‘coach. All the transformation rules present- 
ed result in functions that use the arguments of the 
original function in an inverted order. efficiency is 
mainly evaluated with respect to execution time. It is 
shown that many straightforward recursive solutions to 
problems suffer from inefficiency. 
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N90-24035/9/GAR PC A03/MF A01 
Technische Hogeschool Eindhoven — 
Dept. of Mathematics and Com Science. 
Asymmetric Shortest Queue 


I. a B. F. Adan, J. Wessels, and W. H. M. Zijm. Aug 
89, 13p MEMO-COSOR-89-22, ETN-90-96723 


A system consisting of two identical servers, each with 
exponentially distributed service times is studied. Jobs 
arrive according to a Poisson stream. On arrival a job 
joins the shortest queue and in case queues have 
equal length, joins queue 1 say with probability q and 
queue 2 with pr ility 1-q, where q is arbitrary be- 
tween 0 and 1. It is shown that the stationary queue 
length distribution can be represented by an infinite 
sum of product form solutions, which satisfy recur- 
rence relations. The successive terms of the infinite 
sum are calculated. The convergence of the infinite 
sum is exponentially fast. A numerically highly attrac- 
tive algorithm is obtained. 


061,061 

N90-24045/8/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Rates of Convergence and Asymptotic Normality 
in the Multiknapsack Problem. 

S. A. Vandegeer, and L. Stougie. cJul 89, 11p CWI- 
BS-R8912, ETN-90-96749 


An almost sure asymptotic characterization, derived 
for the optimal solution of the Knapsack capacities, is 
reviewed. Such derivations were carried out when the 
profit and requirement coefficients of items to be se- 
lected from are random variables. A rate of conver- 
gence and asymptotic normality for this process using 
results from the theory of empirical processes is estab- 
lished. It is shown that the results from empirical proc- 
ess theory can be used to derive a central limit theo- 
rem. The results and the role that the application of 
empirical process theory may play in this field of re- 
search are discussed. 
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N96-24080/5/GAR PC A03/MF A01 
Leiden Rijksuniversiteit (Netherlands). Dept. of Mathe- 
matics and Computer Science. 

Existence of e a See Policies in Two 
Multi-Dimensional Queuel ya dey 

F. Spieksma. 1989, 24p 90-96932 

Sponsored by Netherlands Organization for Scientific 
Research. 


The conditions for the existence of deterministic 
Blackwell optimal policies in denumerable Markov de- 
cision chains with unbounded rewards are discussed. 
These conditions include mu-uniform geometric recur- 
rence. The mu-uniform geometric recurrence property 
implies the existence of average optimal policies. The 
value iteration algorithm for average rewards is shown 
to converge. The usefulness of the verification of mu- 
uniform gecmetric convergence in cases where aver- 
age and alpha-discounted rewards are considered is 
discussed. 


061,063 
N90-24081/3/GAR PC A03/MF A01 


Leiden —————_ (Netherlands). Dept. of Mathe- 
matics and Computer Science. 
Note on the Optimality of the Generalized Shortest 


Policy. 
A. Hordijk, and G. Koole. 1989, 15p TW-90-01, ETN- 
90-96934 


A model consisting of m parallel servers, each with 
their own queue is discussed. Customers arrive ac- 
cording to an arrival process which generalizes the 
doubly stochastic Poisson process with a Markov envi- 
ronment. The system is controlled by deem oy each 
incoming customer to one of the queues. control 
may depend on the numbers of jobs present at the m 
servers. The service times are exponentially distribut- 
ed with equal mean. Models with finite buffers and 
batch arrivals are considered. 


061,064 

N90-24096/1/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
M/G/1 Queue with Permanent Customers. 

O. J. Boxma, and J. W. Cohen. cOct 89, 15p CWI- 
BS-R8919, ETN-90-96793 


A simple variant of the classical M/G/1 queue is stud- 
ied. It is an M/G/1 FCFS queue with two types of cus- 
tomers, ordinary customers who arrive according to a 
Poisson process, and permanent customers, who im- 
mediately return to the end of the queue after having 
received a service. The influence of the permanent 
customers on queue length and sojourn times of the 
Poisson customers is studied, using results from 
queueing theory and from the theory of branching 
processes. For the case that the service time distribu- 
tions of the Poisson customers and all K permanent 
customers are negative exponential with identical 
means, it is shown that the queue length and sojourn 
time distributions of the Poisson customers are the 
(K+1)-fold convolution of those for the case without 
permanent customers. 
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N90-24100/1/GAR PC A03/MF A01 
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lution for the Variance-Penalized Markov Deci- 
sion Problem Based on Parametric Linear Pro- 


rn, 
cane - allenberg. Jan 90, 17p TW-90-02, ETN-90- 


The Markov decision process with finite state and 
action spaces is considered. The average expected 
reward is appropriately modified to include a penalty 
for the variability in the stream of rewards. A pure and 
stationary policy is shown to minimize this criterion. A 

parametric linear programming problem which pro- 
Sues a list of candidates for such an optimal policy is 
presented. A procedure for determining the optimal 
policy is presented. The discounted case can be treat- 
ed in the same way. 
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N90-24102/7/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Sojourn Times in Networks. 

O. J. Boxma, and H. Daduna. cAug 89, 49p CWI-BS- 
R8916, ETN-90-96752 

Sponsored by the Netherlands Organizaton for the Ad- 
vancement of Research. 


A survey of — time results in queueing networks 
is presented. Particular attention is paid to product- 
form networks. Exact expressions for the joint distribu- 
tion of a customer’s successive sojourn times 
quasi overtake-free path are discussed. When 
non-overtaking condition is violated, or when no prod- 
uct forms exists, few analytical results are known. 
Some of these results, and approximation techniques 
for — -form networks are given. For networks 
product form, the emphasis is put on computa- 
tonal ‘aaalaiee and on general approximation meth- 
ods adapted to the sojourn time problem. 
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Strategy for Analysing Mixed and Pooled Expon- 


Sou H. L. Hsi, and J. L 1990, 13p ARO- 
2465315 5-MA 20% : 
Contract DAALO3-87-K-0101 

Pub. in Applied Stochastic Models and Data Analysis, 
v6 p59-70, 1990. 


mixing proportions. Ihe EM algorin te then uoed on 
these as mitial values to obtain the MLE. Gradient 
plots are used to see is a higher-order is i 
the case. Graphs of an ment function ar 

used to determine if the data are from a mi 

or simply the effect of pooling. 


061,068 
AD-A224 660/1/GAR 


P. Xue, and B. Liu. 1984, 5p AFOSR-TR-90-0797 
Grant AFOSR-81-0186 

Pub. in IEEE (Institute of Electrical and Electronics En- 
gineers) p46.9.1-46.9.4 1984. 


The performance of ified adaptive algorithm 
using finite-bit Gomes ches qupdionr is analyzed by 


> , Cc 
puter simulation results support the theoretical results. 
Reprints. (jhd) 
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Tennessee Univ., Knoxville. Dept. of Psychology. 


Technical rept. 1987-1990. 
F. Samejima. 25 Jun 90, 35p ONR-RR-90-4 
Contract N00014-87-K-0320 


A new procedure of estimation of the 


ting 
ities of the differential weight functions have been ob- 
served and discussed. Usefulnesses of the method 
have also been discussed. These outcomes suggest 
the im of further investigation of the weight 
function in the future. (rh) 
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AD-A224 698/1/GAR PC A03/MF A01 
Tennessee Univ., Knoxville. Dept. of Psychology. 
Modifications of the Test information Function. 
Technical rept. 1987-1990. 

F. Samejima. 30 Jun 90, 39p ONR-RR-90-1 

Contract N00014-87-K-0320 


A minimum bound of any estimator, biased or unbi- 
ased, is considered, and, based on that, Modification 
Formula No. 1 is proposed for the maximum likelihood 
estimator, in place of the test information function. A 
minimum bound of the mean squared error is consid- 
ered, and, peanten tt anne. 2in 
the same context is proposed. Examples are given, 
and the usefulnesses of these modified test informa- 
tion functions in computerized adaptive testing are dis- 
cussed. These topics are also discussed and observed 
for the monotonically transformed latent variable. (rh) 
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Statistical Utilizing Neural Nets. 
Memorandum rept. Jan-Mar 90. 

J. Manata, and G. Schlenker. 30 May 90, 48p Rept 
no. AMSMC/SA-MR-9004 


Neural networks were developed that accurately de- 
termine the statistical characteristics: Bangor d bong 
number fo stochastic components of un 
bility distribution(s) for sample any Samp! 
amples, used to teach the neural nets were genera’ 
utilizing either a si bow dusiocion or e eistere of 
beta distributions. the neural net learned to dis- 
tinguish between unimodal and multimodal examples 
and also between unimodal and mixture densities, they 
were chal with unknown test cases. The test 
cases were also generated from either a single beta 
distribution or a mixture of beta distributions. Therefore 
the initial test results to a restricted class of dis- 
tributions having bou domains. The initial testing 
of the neural networks consisted of 40 unknown 
sample data examples generated utilizing beta distri- 
butions. The results of these tests are: (1) correctly 
identified 39 out of the 40 as being either unimodal or 
multimodal, an a of 97.5 percent. This exceeds 
the accuracy Gemuily ent statistical methods; 
(2) correctly identified 36 out of 40 as having either one 
component or more than one component, an accuracy 
of 90 percent. 


io or 
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AD-A224 781/5/GAR PC A02/MF A01 

Cornell Univ., Ithaca, NY. Dept. of Mathematics. 
Bessel Functions and Their Applications 


In ot and Statistics. 
C. Robert. 1990, 8p ARO-23306.273-MA 


+. Statistics and Probability Letters, v9 p155-161 
1990. 


Modified Bessel functions are often of use in the prob- 
abilistic and statistical analysis of spherical distribu- 
tions and we give here the main properties of these 
functions. In particular, they a in Bayes estima- 
tors with respect to uniform butions on spheres 
we derive a constructive result about the approxima- 
tion of a Bayes estimator by a mixture of these primi- 
tive estimators. Reprints. (rh) 
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en of Fit Tests and Entropy. 

Technical rept. 

E. Parzen. May 90, 13p . 103, ARO-27574.2-MA 
Grant DAALO3-90-G-006 


This paper discusses the unifying role of entropy sta- 
tistics and concepts in ness of fit tests 
for a parametric model F(x; ) for a continuous distribu- 
pra Pet de gy da 
distribution F. Si scone g one are those by Moran 
(extended A yoy and Stephens), Vasicek and 
Dudewicz & van der len (based on gap estimators 
of quantile density function), Parzen (autoregressive 
estimators of quantile density functions), and shapiro 
and Wilk. They are given unified formulations as entro- 
py difference statistics. Their 95% significance levels 
for sample sizes 20 and 50 are compared and shown 
to increase as amount of smoothing decreases. Key- 
words: Goodness of fit; Entropy; Moran’s statistic; In- 
formation divergence; Gap estimators; Autoregressive 
estimation; Shapiro Wilk statistic. (jhd) 
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B. L. Cohen. 1986, 67p ARI-A-90-01 
Contract MDA903-83-K-0347 


This thesis examines the observed phenomenon that 
when subjects have complete of a proba- 
bility distribution, subjective estimates are found to be 
biased as a function of outcome desirability. The thesis 
extends that finding to situations in which subjects’ 
know the probabilities based only on linguistic expres- 
sions. It was found that ’ comparisons of nu- 
merical and linguistic probabilities were biased in vari- 
ous degrees toward the more desirable outcome, 
Sees he Se Cane See eee. 

Keywords: Probability expressions; Mathematical 
models; Subjective probability; Theses. (CP) 
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and the first IASC world conference. Foreign trip 
report, September 5-27, 1987. 

K. KO. Bowman. 6 Oct 87, 5p ORNL/FTR-2700 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
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products. 


The traveler attended and presented a paper at the 
46th Session of The International Statistical Institute. 
Also, attended and presented an invited paper at the 
First IASC (International Association of Statistical 
Computing, a Section of the International Statistical In- 
stitute) World Conference on gee ar eng Statistics 
and Data Analysis. Papers of particular interest to 
ORNL statistical program are papers on random 
number generators, application of algebraic lan- 
guages, statistical graphics and quality control. The 
traveler also met with scientists and engineers of 
Kansai Power Electric Company and acquired informa- 
tion of successful TQC (Total Quality Control) oper- 
ation at the Kansai Nuclear Power Plant. 
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Empirical investigation of the use of ranks in (pi)ps 
sampling. Foreign trip report, September 6, 1987- 
September 16, 1987. 

T. Wright. 30 Sep 87, Be ORNL/FTR-2688 

Contract ACO05-840R2 

Sponsored by Soames of Energy, Washington, DC. 


The traveler attended the conference, the 46th Ses- 
sion of the International Statistical Institute, and pre- 
sented the technical paper “An Empirical Investigation 
of the Use of Ranks in (pi)ps Sampling.” Many papers 
of particular interest to ORNL research and applied 
statisticians were presented on various topics includ- 
ing principles and strategies of data analysis, survey 
sampling, multivariate analysis, stochastic models in 
biomedicine, time series, statistical computing, non- 

metrics, environmental risk assessment, artificial 
intelligence ‘and expert systems in statistics, and offi- 
cial statistics. Session topics of particular interest to 
the traveler included variance estimation with complex 
samples, missing data, small area statistics, and sam- 
pling methods. 
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This report, dated June 21, 1990, covers the trip to 
Taiwan of Dr. Toby J. Mitchell, Statistician in the Math- 
ematical Sciences Section, Engineering Physics and 
Mathematics Division, Oak Ridge National Laboratory. 
The trip was supported by the Institute of Statistics of 
the Academia Sinica of the Republic of China (hereaf- 
ter called “the Institute”). The purpose of the trip was 
to attend and present an invited paper at the Work- 
shop on imental Design and Quality Improve- 
ment held at the Institute in Taipei, Taiwan, June 11-- 
13. The presented r described two applications of 
recent work at ORNL in the design and analysis of 
computer experiments. The institute was the only site 
visited. Principal contacts were with Dr. Min-Te Chao, 
the Director of the Institute, and with the other five 
speakers: Dr. V. N. Nair (AT&T bell Laboratories), Pro- 
fessor R. A. Bailey (Rothamsted Experimental Station, 
UK), Professor S. Hedayat (University of Illinois, Chica- 
ohana C. F. J. Wu oCreng. of Waterloo, 

da), and Professor C. S. Cheng (University of 
California, Berkeley). The main activites consisted of 
attending the Workshop, contributing to the discus- 
sions, and presenting one of the talks. Informal techni- 
cal discussions were somewhat limited, and mostly in- 
volved the other speakers. The main benefits to our 
research, which is funded by DOE’s Applied Mathe- 
matical Sciences Program, was to gain greater interna- 
tional exposure for our work, and to discover new ap- 
plications for it. 
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Gamma Process and the Poisson Distribution. 

F. W. Steutel, and J. G. F. Thiemann. Sep 89, 17p 
MEMO-COSOR-89-24, ETN-90-96725 


The problem of continuity corrections, in approximat- 
ing a Poisson distribution by a normal one, is studied. A 
continuous variant of the Poisson distribution and 
gamma process are considered. The aim of the work is 
determining EK sub (j;n) and var k sub (j;n) from k sub 
1 (mu),....,k sub n (mu), which has a Poisson distribu- 
tion with mean mu. The gamma process and the ap- 
proximation methods are presented. 
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Mathematisch Centrum, Amsterdam (Netherlands). 
Probabilistic Analysis of the Minimum Weighted 
Flowtime Scheduling Problem. 

A. M. Spaccamela, W. S. Rhee, L. Stougie, and S. A. 
bal cJul 89, 9p CWI-BS-R8913, ETN-90- 


Sponsored by Netherlands Organization for the Ad- 
vancement of Research. 


The minimum weighted flow time scheduling problem 
is studied from a probabilistic point of view. A probabili- 
the as distribution is specified over its problem instances. 
os of the optimal solution value are de- 
a this value as a U-statistic perturbed by 
a pe term allows using results from the established 
theory on these statistics. A law of large numbers, a 
law of the iterated logarithm and a central limit theo- 
rem are derived. A proof of asymptotic optimality of a 
greedy heuristic is obtained for the solution of the NP- 
complete problem with more than one machine. 


061,080 

N90-24095/3/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Associated Distributions in the Analysis of Two-Di- 
mensional Random Walks. 

a _— cSep 89, 21p CWI-BS-R8917, ETN-90- 


The analysis of two dimensional random walks on the 
lattice in the first quadrant of the set of real numbers 
sub 2, in particular if they are homogeneous is studied. 
Slight relaxation of the homogeneity condition soon 
leads to intricate analysis. By using so called associat- 
ed distributions for the characterization of the transi- 
tion structure of the random walk a quite general analy- 
sis becomes possible for a fairly large class of transi- 
tion distributions. These associated distributions are 
introduced and their use in the derivation of the bivar- 
iate generating function of the stationary distribution of 
the random walk is exposed. 


061,081 

N90-24097/9/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Stochastics Realization Problems. 

J. H. Vanschuppen. cOct 89, 43p CWI-BS-R8920, 
ETN-90-96794 


Stochastic realization problems are studied. The sto- 
chastic realization problem asks for the existence and 
the classification of all stochastic systems for which 
the output process 7 uals a given process in distribu- 
tion or almost surely. This is a fundamental problem of 
system and control theory. The stochastic realization 
problem is of importance to modeling by stochastic 
systems in engineering, biology, economics, etc. Sev- 
eral stochastic systems are mentioned for ‘which the 
solution of the stochastic realization problem may be 
useful. As an example recent research on the stochas- 
tic realization problem for the Gaussian factor model 
and a Gaussian factor system is discussed. 


061,082 

N90-24098/7/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Belief Networks in Plausible ene 

t. e — cJul 89, 28p CWI-CS-R8927, ETN- 


The notion of a belief network as a formalism for repre- 
senting a problem domain is introduced. Such a belief 
network consists of a qualitative part representing sta- 
tistical variables and their probabilistic interrelation- 





ships, and a he apne nl part Saye semen a joint prob- 

ability distribution on the wo differ- 
ent schemes for reasoning with t the bel belief network in 
which the qualitative part acts as an architecture for 
propagating evidence are discussed. A comparison of 
these network models with quasi-probabilistic models 
described is given. 


061,083 
N90-24099/5/GAR PC A03/MF A01 
Technische Hogeschool Eindhoven (Netherlands). 
on of Mathematics and Computing 

and Recurrence Properties of a | Markov 
chain an Application to an Open Jackson Net- 


w 

A. Hordijk, and F. Spieksma. 1989, 36p TW-89-10, 
ETN-90-96931 

Sponsored by Netherlands Organization for Scientific 
Research. 


An overview of recurrence and ergodicity properties of 
a Markov chain is presented. Two notions of ergodicity 
and toe + apn are pons pee They are called mu- 

geometric icity and mu-geometric recurrence re- 
| anor The first condition generalizes geometric as 
well as strong ergodicity. A key theorem is presented 
which shows that mu-geometric is equiva- 
lent to weak mu-geometric recurrence. The latter con- 
dition is verified for the time-discretized two center 

Jackson network. The corresponding two dimen- 

sional Markov chain is geometrically . but not 

ore so. A consequence of mu-geometric ergodi- 
city mu of product form type is the convergence of 
bee Laplace-Stieltjes transforms of the marginal distri- 

utions. 


General 


061,084 
DE$0012389/GAR PC A02/MF A01 
Oak Ridge National Lab., TN. 

Computer vision and robotics. ae trip report, 
January 22, 1989-Jani wits by 

J. P. Jones. 13 Feb 89, — NL/FTR-3162 
Contract AC05-840R21 

Sponsored by Department of Energy, Washington, DC. 


The traveler attended the Fourth Aalborg International 
Symposium on Computer Vision at Aal Univ 
Aalborg, Denmark. traveler presented three invit- 
ed lectures entitled, “Concurrent Computer Vision on a 

Hypercube Multicomput *, “The Butterfly Accumula- 
tor and its Application in Concurrent Computer Vision 
on cube Multicomputers”, and “Concurrency in 
Mobile Robotics at ORNL”, and a ten-minute editorial 
entitled, “It Concurrency an Issue in Computer Vision.” 
The traveler obtained information on current R&D ef- 
forts elsewhere in concurrent computer vision. 


6£40012996/GAR PC A03/MF A01 
—— Aerospace Co., Kansas City, MO. Kansas 


ity Div 
———- expert systems with solid modell 
h imterprocess communications and the ap- 


interface specification. 

e E. Hummel, and M. L. Wolf. Mar 90, 13p KCP- 
613-4278, CONF-900837-4 
Contract AC04-76DP00613 
ASME international conference on computers in engi- 
by Den ss (USA), he Aug 1990. 

Department of Energy, 
emmnene of this document are il legible in microfiche 
pr 


Arguably the most elusive problems to oni om en- 


ineering are those that require a | 
aa reasoning. One of the most pe ty orate ater 


this has been the lack of appropriate software tools 
with which to perform research and development. The 
optimal software environment should integrate the 
— reasoning capabilities of an expert system 

with the analytic reasoning capabilities of a solid mod- 
eling system. This paper describes such an environ- 
ment, developed using interprocess communications 
and a standarized solid modeling interface engengs. 
This integration has resulted in a seamless coupling 
that provides an expert system with dynamic access to 
the full power of a solid modeling system. The details 
of the interprocess communications protocol, the solid 
modeling interface language, and the data dependen- 
cy tracking technique are discussed. 10 refs., 5 figs. 


ny A03/MF A01 
mead animation in mathematics, science and 


Nit L. Max. 1989, 12p UCRL-JC-104010, CONF- 

8909342-1 

Contract W-7405-ENG-48 

Conference on computers in mathematics, Palo Alto, 

= baege Sep 1989. _ by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


At the conference whose proceedings make up this 
volume, a consisted of a collection of 
excerpts computer animated films. Since | 
showed only my own films, a description of my person- 
al in computer animation seems 

ate for this paper, with indications of the films 

the conference, and where they can be obtained. 


061,087 
DE90014709/GAR PC A03/MF A01 
Oak Ridge Nationai Lab., TN. 

Im of Valiant’s learnability theory 


E. M. Oblow. Aug 90, 35p ORNL/TM-11512 

Spon aie Daremmante of Energy, Washington, DC 
sor t 3 i , DC. 

Portions of this document are illegible in microfiche 

— Original copy available until stock is exhaust- 


Valiant’s 
terms and imp 
ing algorithm. A 
presented which — the 
of examples needed to prayer 
ag algorithm using these 

is algorithm is tested on the multi 
analyzed by others as a benchmark for 
and genetic algorithms. Results for this ig problem show 
that a Uecttheceic implementation of meng 


of learnability is recast into random set 


061,088 
N90-23901/3/GAR PC A03/MF A01 
Amsterdam Univ. (Netherlands). Inst. voor Taal, 
Logica en Informatie. 

Remarks on intuitionism and the Philosophy of 


Mathematics. 

> = Troelstra. Nov 88, 19p ITLI-LP-88-05, ETN-90- 
14 

Presented at ay 1988, Chaika Near Varna, Bul- 

garia, 13-23 Sep. 1988. 


the role of language; pny and the evidence 
for axioms; examples of informal and ng 
analysis; actualism, intuitionism platonism; cer. 
tainty; equality in constructive mathematics. 


061,089 

PB90-265679/GAR PC E05/MF E05 
institut National de Recherche en Informatique et en 
Automatique, Le Chesnay (France). 

Caracterisation de Milieux 


P. Joly, and J. Roberts. 27 Dec 89, 50p 

Text in French; summary in English. Sponsored . 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de I’Armement. 


media. In this phase of their study, boon beans 

cific tasks around which to build their work: the 

chuttion of 4 tebty tone nee of aupenamieniages. 

ance operators and the formulation of the problem of 

‘er identification as an optimal control problem. 

analyze the stability of and write a simulation 

code for the direct problem associated with that 

of im tors. The model used in 

was the 2D linear e 

they also validate their work with 


061,092 


MEDICINE & BIOLOGY 
Biochemistry 


equation model. They are now ready to move to the 
practical phase of the inverse problem. 


SEE eee 
MEDICINE & BIOLOGY 


Biochemistry 


061,090 

AD-A224 623/9/GAR 

North Carolina Univ. at Chapel Hill. 
Surface-Enhanced 


Raman Spectroscopic investi- 
of Human immunoglobulin G Adsorbed on a 
Electrode. 


E. S. Grabbe, and R. P. Buck. 1989, 6p ARO- 
23387.5-CH 


PC A02/MF A01 


soluti i 

IgG in pH 7.2 phosphate buffer are presented and 
spectral assignments made. Laser power of 50 mW 
was sufficient to obtain high-quality spectra. Overall 
pcan sow ae th eran 

trum consisted only of vibrations from amino acid resi 
dues with fenton quupe Gan watd i 
silver, ae ee ern cystine, 

served. From the relative intensities of the vibrations 
average conformations of the adsorbed amino acid 
groups were proposed. The selective enhancement, 
afforded to adsorbed residues, allowed monitoring of 
Pion b in conformational changes at low coverage in 

h buffer ionic strength. (jes) 


061,091 

AD-A224 629/6/GAR PC AO7/MF A01 
aes a on ethan ary ‘Symposium 

on 

of Muscarinic (4th), Held in 


err: F.R.) on 20-22 July 1989. 
Final rept. 3 Oct 1 May 90. on 


R. R. — N. J. Birdsall, E. C. Hulme, L. L. 
Iversen, and G. Lambrecht. 15 Jun 90, 132p 
Contract DAMD17-90-Z-0003 


= = papers of 20-minute duration were pre- 
during the three day period of the Symposium. 
Topics | i : New subtypes of muscarinic 
line receptors, Functional diversity of muscarinic re- 
ceptor subtypes in cellular signal transduction and 
po an Localization and structure of the muscarinic re- 
ceptor ligand binding site, Genetic approaches to the 
determination of structure-function relationship of G 
protein-coupled receptors. (jes) 


061,092 
AD-A224 652/8/GAR PC A02/MF A01 
TSI Mason Research Inst., Worcester, MA. Biochemis- 


try Dept. 
Use of Receptor Sites for Generic Detection of 
Final 4 Aor 66-14 Apr 20 

i) 
H. G. ‘Smith, 15 Jun 90, 8p TSIMRI-1990-64, ARO- 
25604.1-LS-S 
Contract DAAL03-88-C-0001 


This project was an investigation of surface-bound 
matrices designed to resemble lipid bilayer mem- 
branes and to maintain functions of incorporated re- 


prin Bart tt Ramee ge and the nico- 
tony os ert: ga ate cam eta 
pm Data obtained on the composition, structure, 
and function of the surface-bound structures are con- 
sistent with the model of an anchored bilayer mimick- 
~ ee eee ee 
Biomembrane, Rhodopsin, Acetyicholine 
pon oo imetic, Membrane protein, 
Lipid, Biosensor. (jes) 
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061,093 


AD-A224 657/7/GAR PC A03/MF A01 
Naval Medical Research Inst., Bethesda, MD. 

Xenon Kinetics in Muscle Are Not Explained by a 
Mode! of Parallel Perfusion-Limited Compart- 
ments. 

Journal article. 

J. A. Novotny, D. L. Mayers, Y. F. J. Parsons, S. S. 
Survanshi, and P. K. Weathersby. 1990, 16p Rept 
no. NMRI-90-51 

+ in Jnl. of Applied Physiology, v68 n3 p876-890 
1990. 


Of the several hypotheses proposed to explain tissue 
sol ute exchange, the simplest is a model described by 
Kety in 1951 (24), which considers the tissue as a 
single stirred perfusion-limited compartment. The 
transfer function, h(t), is then derived as a single expo- 
nential. Several hypotheses have been proposed to 
explain the deviation of experimentally observed gas 
kinetics form the predictions of the single perfusion- 
limited compartment model. One hypothesis considers 
tissue microcirculatory blood flow heterogeneity. Other 
postulate the effects of intra- and intertissue diffusion 
gradients, coexisting regions of differing solubility 
within the tissues, and countercurrent exchange be- 
tween noncapillary vessels. The blood flow heteroge- 
neity hypothesis originates in the observation of local 
differences in bi flow rates within mammalian tis- 
sues. It proposes that the solute transfer function, h(t), 
might be a sum of exponentials, the time constants fo 
which are a function of underlying blood flow heteroge- 
neity. (JES) 


061,094 


AD-A224 688/2/GAR PC AO6/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Regulation of Glutathione in a Rat Diploid Hepatic 
Epithelial Cell Line. 

Master’s thesis. 

S. R. Channel. Jun 90, 121p Rept no. AFIT/CI/CIA- 
90-054 


If cells were to elect a ‘most valuable player’ from 
among their cytoplasmic constituents, glutathione 
(GSH) must surely win. Aside from being the most 
prevalent cellular thiol, it performs feats beyond the 
grandest expectations for a simple three amino acid 
peptide. Glutathione has been extensively reviewed 
and it is not my task to do so again. However, it will be 
the purpose of this report to investigate some of the 
mechanisms by which cells produce and maintain their 
pool of GSH. Toward that end, to follow is a brief out- 
line of the synthesis and metabolism of glutathione 
and its utility in cellular ecology. (JES) 


061,095 


AD-A224 727/8/GAR PC A03/MF A01 
Cornell Univ., Ithaca, NY. 

Release of Calcium from intracellular Stores in Rat 
Basophilic Leukemia Cells Monitored with the Flu- 
orescent Probe Chiortetracycline. 

G. V. Marcotte, P. J. Millard, and C. Fewtrell. 1990, 
12p ARO-24629.15-LS-UIR 

Contract DAALO3-87-K-0004 

Pub. in Jnl. of Cellular Physiology, v142 p78-88, 1990. 


Release of calcium from intracellular stores of rate 
basophilic leukemia cells was monitored nage the flu- 
orescent probe chlortetracycline. The ability of chiorte- 
tracycline to indicate release from intracellular calcium 
stores was initially validated. The decrease of chlorte- 
tracycline fluorescence upon antigen-stimulation was 
not the result of secretion of granule-associated dye or 
of changes in the properties of the membranes. The 
chlortetracycline fluorescence signal was not influ- 
enced by + influx across the plasma membrane. 
Results obtained from these chlortetracycline fluores- 
cence measurements of release of calcium from 
stores. Chlortetracycline was used to examine the rate 
of antigen-induced release of calcium from stores, the 
depletion of intracellular calcium stores by EGTA, and 
the relationship between the antigen-simulated re- 
lease of stored calcium and exocytosis. Chlortetracy- 
cline was shown to be a useful qualitative indicator for 
the release of intracellular calcium with a relatively 
rapid response time. Reprints. (JES) 


061,096 


AD-A224 743/5/GAR PC A02/MF A01 
Cornell Univ., Ithaca, NY. Dept. of Biochemistry. 
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Covalent oa of 3’-0-(4- 
Benzoyl)benzoyl-ATP into a P2 Purinoceptor in 
Transformed Mouse Fibroblasts. 

L. Erb, K. D. Lustig, A. H. Ahmed; F. A. Gonzalez, 
— A. Weisman. 5 May 90, 9p ARO-24629.33- 
Contract DAALO3-89-K-0004 

Pub. in Jnl. of Biological Chemistry, v265 n13 p7424- 
7431, 5 May 90. 


Extracellular ATP has hormone- and neurotransmitter- 
like effects in a variety of mammalian tissues. For ex- 
ample, ATP modulates muscie contraction and relax- 
ation, vascular tone, secretion of insulin, prostacyclin, 
endothelium-derived relaxing factor and amylase, 
platelet aggregation, immune responses, neurotrans- 
mission, plasma membrane permeability properties, 
and cell growth. Sources of extracellular ATP include 
neurons, platelets, and adrenal medullary cells which 
release ATP from storage granules in response to 
electrical or chemical stimulation. Micromolar levels of 
extracellular ATP have been reported in the perfusate 
of exercising skeletal muscle and in response to tissue 
damage or shock, and nanomolar levels of extracellu- 
GE 5 have been demonstrated in hypoxic tissues. 


061,097 

AD-A224 871/4/GAR PC A03/MF A01 
Oregon State Univ., Corvallis. Coll. of Pharmacy. 
Effects of Pressure on Membrane-Associated Re- 
ceptors and Effector Elements. 

Annual rept. Jul 89-Jun 90. 

T. F. Murray, and J. F. Siebenaller. 25 Jun 90, 11p 
Contracts N00014-89-J-1869, N00014-89-J-1865 
Prepared in collaboration with Louisiana State Univer- 
sity. 

To assess the effects of hydrostatic pressure on trans- 
membrane signal transduction, we have examined the 
Ai adenosine receptor - G protein - ade cyclase 
complex in brain tissue of marine teleost which 
occur at different depths. We have used two congen- 
eric species, Sebastolobus alascanus and S. altivelis 
and the deeper-living Antimora rostrata. The function 
of adenylyl cyclase and modulation of basal adenylyl 
cyclase activity by A1 adenosine receptor agonists of 
ATP for adenylyl cyclase is pressure of 272 atm in 
brain membranes from A. rostrata. The K sub m of ATP 
for adenylyl cyclase is pressure sensitive in the Sebas- 
tolobus species. However, the adenylyl cyclase of the 
deeper-living S. altivelis is less affected by pressure 
increases. Pertussis toxin-catalyzed (32P) ADP-ribosy- 
lation of G proteins occupancy of the muscarinic cho- 
linergic and adenosine receptors. The phospholipid 
and fatty acid compositions of the Sebastolobus spe- 
cies are similar. (jes) 7 


061,098 

AD-A224 873/0/GAR PC A02/MF A01 
Hahnemann Medical Coll. and Hospital, Philadelphia, 
PA. Dept. of Physiology and Biophysics. 

Role of Central Monoaminergic Systems in Arous- 
al and Selective Attention. 

Annual technical rept. 1 Apr 89-31 Mar 90. 

B. D. Waterhouse. 1 Jun 90, 10p AFOSR-TR-90- 


0752 
Grant AFOSR-87-0138 


The work described here is part of an ongoing set of 
studies aimed at characterizing the physiological ac- 
tions and anatomical organization of the monoaminer- 
gic projection systems to the rat cerebral cortex. The 
underlying theme of this work is that the endogenous 
monoamines, norepinephrine (NE) and serotonin (5- 
HT), serve to modulate central neuronal responsive- 
ness to afferent synaptic inputs and by so doing par- 
ticipate in the cognitive process of selective attention. 
Individual studies conducted during the past year have 
investigated: (1) the adre: ic and amino acid recep- 
tor specificity of NE-ind facilitation of glutamate 
efficacy, (2) the influence of NE on GABA-induced 
membrane conductance changes in identified cortical 
neurons, (3) the effects of NE on the receptive field 
properties of visual cortical neurons and (4) the ana- 
tomical distribution of monoamine-containing cells that 
project via axon collaterals to multiple sites along the 
central somatosensory pathway. Overall, the data pro- 
vide further support for the contention that the diffuse- 
ly distributed monoamine systems of the mammalian 
brain may enhance the performance of target neuronal 
circuits as a function of changing behavioral condi- 
tions. (jes) : 


061,099 
AD-A224 892/0/GAR 


PC A02/MF A01 


Naval Medical Research Inst., Bethesda, MD. 

Role of the CD28 Receptor in T-Cell Activation. 
Journal article. 

C. H. June, J. A. Ledbetter, P. S. Linsley, and C. B. 
Thompson. 1990, 7p Rept no. NMRI-90-54 

Pub. in immunology Today, v11 n6 p211-216 1990. 


Antigen-specific T-cell activation is initiated through 
the T-cell receptor. Recent evidence has shown that a 
number of additional T-cell surface receptors serve to 
regulate the responses of antigen-activated T cells. 
One such molecule, CD28, is a member of a heterophi- 
lic cell adhesion complex, and is the receptor for the B- 
cell-restricted B71BB-1 antigen. As is reviewed here, 
CD28 serves as the surface component of a novel 
signal transduction pathway that modulates T-cell re- 
sponses to various immunosuppressive agents. Re- 
prints. (jes) 


061,100 

AD-A225 171/8/GAR PC A03/MF A01 
Harry G. Armstrong Aerospace Medical Research 
Lab., Wright-Patterson AFB, OH. 

Determining Kinetic Constants of Chlorinated 
— Metabolism in the Rat from Rates of Exha- 
ation. 

M. L. Gargas, and M. E. Andersen. 1989, 12p Rept 
no. AAMRL-TR-89-050 

Pub. in Toxicology and Applied Pharmacology, v99 
p344-353 1989. 


The kinetic constants of chemical metabolism are 
used to develop physiologically based pharmacokine- 
tic (PB-PK) models which predict the time course distri- 
bution of volatile chemicals in mammalian systems. 
Gas uptake techniques have proved useful in deter- 
os kinetic constants for a variety of volatile com- 
pounds including the following chioroethanes: ethyl 
chloride, 1,1-dichloroethane, 1,2-dichloroethane, and 
1,1,1-trichloroethane. Unfortunately, low vapor pres- 
sure materials and those exhibiting increasing blood 
and tissue solubilities could not be examined by gas 
uptake methods. An alternative has phase method 
was developed in which rats were first exposed by 
constant concentration inhalation for 6 hr and then 
placed in 2.5-liter exhaled breath chambers with fresh 
air flow and chamber effluent was serially analyzed for 
test chemical. The resulting elimination behavior was 
extremely sensitive to metabolism, and kinetic con- 
stants for chemical metabolism were estimated by 
simulation with a PB-PK model containing equations 
that accurately described the experimental conditions. 


061,101 

DE90012992/GAR 

Lawrence Livermore National Lab., CA. 

Development of a drug assay using surface-en- 

han Raman spectroscopy. 

S. M. Angel, J. N. Roe, B. D. Andresen, M. L. Myrick, 

and F. P. Milanovich. May 90, 7p UCRL-102447, 

CONF-9001 40-29 

Contract W-7405-ENG-48 

SPIE optics, electro-optics and laser applications in 

science and engineering conference and exhibition, 

Los Angeles, CA (USA), 15-19 Jan 1990. Sponsored 

by Department of Energy, Washington, DC. 

—— copy only, copy does not permit microfiche pro- 
luction. 


PC A02 


Surface-enhanced Raman spectroscopy has been 
used to detect low levels of several chemical com- 
pounds, including the drugs of abuse -- cocaine hydro- 
chloride and methamphetamine hydrochloride. Raman 
spectra of these substances have also been taken 
over optical fibers using red-wavelength excitation. 
These measurements demonstrate the feasibility of 
the remote red-wavelength excitation. These meas- 
urements demonstrate the feasibility of the remote de- 
termination of various target chemicals using diode ex- 
citation and diode array detection. 5 refs., 5 figs. 


061,102 

DE90013163/GAR 

Los Alamos National Lab., NM. 
— laser fluorometry for environmental moni- 
oring. 

G. C. Saunders, J. C. Martin, J. H. Jett, M. E. Wilder, 
and A. Martinez. 1990, 43p LA-UR-90-2075, CONF- 
9006219-1 

Contract W-7405-ENG-36 

Applied biotechnology, Haifa (Israel), 24-28 Jun 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


PC A03/MF A01 





A compact pulsed laser fluorometer has been incorpo- 
rated into a continuous flow system developed to 
detect acetylcholinesterase (AChE) inhibitors and/or 
primary amine compounds in air and water. A pulsed 
nitrogen laser pumped dye laser excites fluorescent 
reactants which flow continuously through a quartz 
flow cell. Data are collected, analyzed, and displayed 
using a Macintosh II personal computer. For detection 
of cholinesterase inhibitors the fluorogenic substrate N 
methylindoxyl acetate is used to monitor the activity of 
immobilized enzyme. Presence of inhibitors results in a 
decrease of steady state fluorescence. Detection of 
compounds containing primary amines is based on 
their reaction with fluorescamine to rapidly produce in- 
tensely fluorescent products. Compounds of interest 
to our research were amino acids, peptides, and pro- 
teins. An increase in steady state fluorescence could 
be cause to evaluate the reasons for the change. The 
detection limit of the protein, bovine serum albumin 
(BSA) in water is 10 ppT. Nebulized BSA concentrated 
by the LANL air sampler can be detected at sub ppT 
original air concentration. 16 refs., 14 figs., 3 tabs. 
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DE90013225/GAR PC A01/MF A01 
Oak Ridge National Lab., TN. 

Luminescence and Raman spectroscopy for bio- 
logical —. Foreign trip report, May 30, 1990- 
June 12, 1990. 

T. Vo-Dinh. 14 Jun 90, 5p ORNL/FTR-3646 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The traveler was invited to present a seminar on “im- 
munofluorescence and Raman Fiberoptic Chemical 
Sensors” at the Laboratory FOCAL of CEN-FAR, 
France. The traveler visited the CEN-FAR laboratories 
involved in laser-based spectroscopy and remote 
monitors and conducted scientific discussions with re- 
search staff at CEN-FAR. The traveler was also invited 
to present an invited lecture on “Advances in Lumines- 
cence and Raman Spectroscopy for Chemical and Bi- 
— Analysis” at the Laboratory of Molecular Pho- 
tophysics and Photochemistry, University of Bordeaux, 
Talence, France. The traveler visited the laboratories 
involved in the development of luminescence tech- 
niques for the analysis of polyaromatic pollutants and 
related biomarkers. The traveler conducted discus- 
sions on potential research collaboration with scien- 
tists at the University of Bordeaux. The traveler was 
awarded a North atlantic Treaty Organization (NATO) 
Collaborative Grant to conduct joint research with Pro- 
fessor P. Viallet, head of the Laboratory of Quantitative 
Microfluorimetry, University of Perpignan. The traveler 
was invoived in experimental luminescence studies of 
bioindicators of polyaromatic pollutants (DNA adducts, 
metabolites). 
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DE90501039/GAR PC A09/MF A01 
CEA Centre d’Etudes Nucleaires de Grenoble 
(France). Dept. de Recherche Fondamentale. 
Photo-oxidation and photo-reduction of the ruthe- 
nium complex tris (2,2’bipyridine) in an organic 
medium. Applications to photoelectrochemical 
=— photoinduced redox catalysis. 

sis. 
H. Cano-Yelo. 1986, 187p FRCEA-TH-213 
In French. 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Redox catalysis photoinduced with the ruthenium 
complex Ru (bpy)(sub 3)(sup 2+) is studied. Two 

cies Ru (bpy)(sub 3)(sup 3+) and Ru (bpy)(sub 3)(sup 
+), respectively highly oxidizing and highly reducing, 
are quantitatively photogenerated by quenching the 
excited ruthenium complex with respectively an elec- 
tron acceptor or donor. Aromatic diazonium salts are 
used as irreversible electron acceptor quenchers. The 
system Ru (bpy)(sub 3)(sup 2+), p(sub R)C(sub 
6)H(sub 4)N(sub 2)(sup +) is used as photocathode in 
a photoelectrochemical cell. The system Ru (bpy)(sub 
3)(sup 2+), benzylthiolate is used as photoanode in 
another photoelectronical cells. Both cell characteris- 
tics are studied. 


061,105 

N90-23864/3/GAR PC A03/MF A01 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
(Germany, F.R.). 


Biosensors for the Detection of Heavy Metal lons. 
R. Hilpert, F. Binder, and M. H. Zenk. 1989, 12p 
MBB-Z-0289-89-PUB, ETN-90-96778 


Phytochelatins, metallothioneins and glutathione are 
under investigation as biological components for the 
development of biosensors for heavy metal ion detec- 
tion in aqueous solutions. These peptides/proteins se- 
lectively bind heavy metal ions by thiolate complex for- 
mation. If the biological component is immobilized on 
the surface of an appropriate transducer, changes 
within the layer of immobilized peptides/proteins (e.g., 
release of protons, changes of mass and optical prop- 
erties), effected by binding of metal ions, may be trans- 
formed into electrical signals by the transducer 
(proton-sensitive field effect transistor, mass-sensitive 
piezoelectric crystal or optical device). Preliminary ex- 
periments are made which demonstrate the suitability 
of phytochelatins and glutathione as biological compo- 
peer for the development of biosensors for heavy 
metal. 
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PATENT-4 919 899 Not available NTIS 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Crystal Growth Apparatus. 

Patent. 

F. T. Herrmann, and B. J. Herren. Filed 29 Feb 88, 
patented 24 Apr 90, 9p N90-24169/6, PAT-APPL-7- 
161 681 

Supersedes N88-25357 (26 - 18, p 2585). 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


This invention relates generally to crystal growth de- 
vices, and more particularly to a device in which pro- 
tein crystals are grown in a hanging drop. The drop is 
suspended from a surface positioned in the interior of 
an enclosure which is sealably coupled via a valve to a 
vessel containing solvent used in the drop. A second 
opening in the enclosure is coupled via a valve to a 
vessel containing a selected desiccant material. The 
valve may be fully or partially opened to add a selected 
quantity of solvent in a vapor phase to the drop, and 
the valve may be fully or partially opened to cause a 
selected quantity of solvent to evaporate from the 
drop. The process is monitored by a camera, and in 
conjunction with a graduated pattern superimposed 
over the drop, relative volumes of the drop are deter- 
mined. Alternately, the process may be automated by 
using a computer coupled to servo motors, which in 
turn are coupled to and operate a cap and valves, re- 
spectively. The computer is responsive to a detection 
device which detects changes of light passing through 
the drop from the light source. 
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PB90-265737/GAR PC E05/MF E05 
Institut National de la Sante et de la Recherche Medi- 
cale, Paris (France). 

Differenciation des Lymphocytes T par la Thymu- 
line (Thymuline Differentiation of T Lymphocytes). 
Final rept. 

1990, 34p 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de I’Armement. 


The first paper in the document describes a study to 
determine the phenotype and mode of action of the 
target cell of thymulin, a peptidic thymic hormone 
acting on T lymphocytes, using different approaches: 
tri-cellular, anti-receptor antibody, and anti-idiotypic 
antibody. The authors’ study of thymulin’s action 
showed a synergy between thymulin and prostaglan- 
dins, an effect probably linked to the metabolism of 
phosphoinositides and calcium. The remainder of the 
report consists of two English-language papers detail- 
ing research by the same team. The first is a journal 
reprint on spontaneous rosette-forming thymic cells in 
mice; the second, an article discussing their research 
on thymic hormones, prostaglandins, and synergistic 
effect on mouse spontaneous rosette-forming cells. 
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TIB/A90-81386/GAR PC E07 
Munich Univ. (Germany, F.R.). Fakultaet fuer Medizin. 
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Untersuchungen der Bindungseigenschaften von 
(125) Jodocyanopindoloi an beta -Adrenozeptoren 
menschlicher Lymphozyten und deren Modifika- 
tion durch Dithiothreitol und andere Thiolverbin- 
dungen. (investigations into the binding of 125- 
iodine cyanopindolol to beta-adrenoceptors of 
human es and changes resulting from 
the influence of dithiothreitol and other thiol com- 


poe 

iss. (Dr.med). 

B. Liebl. 1987, 83p 
In German. 


The radioligand 125-ICYD could for the first time be 
shown to bind to two different classes of beta-adreno- 
ceptor sites on human lymphocytes, which were identi- 
fied as ~eomeae Hagen populations of either low or high 
affinity. It may be assumed that the high affinity popula- 
tion is made up of preformed receptors linked to the 
G3 protein and would therefore also be of great func- 
tional importance. The theory that 125-ICYP receptors 
of high affinity have a role in the function of lympho- 
cytes was supported by findings from further studies 
into the influences of dithiothreitol (DTT) and other 
thiols. Treatment of intact lymphocytes with DTT was 
followed by rises in their intracellular cAMP levels. 
Studies on the saturation behaviour and dissociation 
kinetics in the presence of DTT showed that almost 
the only binding sites affected were those showing a 
high affinity to 125-ICYP. This appeared to suggest 
that they possess one or several sulfide bridges es- 
sential to the function of the receptor. Reductive cleav- 
age of the latter may be brought about by DTT and its 
agonists and could thus be regarded as one of the 
likely mechanisms of receptor activation. Lymp! i 
binding sites showing a high affinity to 125-ICYP may 
therefore be expected to be a useful parameter in clini- 
cal function studies. By contrast, detached beta-adren- 
oceptors or receptors showing reduced disulfide 
bridges should rather be classified with binding sites of 
low affinity to 125-ICYP. (orig./MG). (Copyright (c) 
1990 by FIZ. Citation no. 90:081386.) 


Botany 
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DE90011737/GAR PC AO5/MF A01 
Ames Lab.., IA. 

Spectral hole burning studies of Photosystem I. 
Thesis (Ph.D). 

J. K. Gillie. Jan 90, 98p IS-T-1480 

Contract W-7405-ENG-82 

Sponsored by int of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Persistent spectral hole burning is applied to the reac- 
tion center, P700, and the light harvesting chlorophyll 
protein complexes of Photosystem |. A theory for solid 
state spectral hole burning is developed that is valid 
for arbitrarily strong linear electron-phonon coupling 
within the Condon approximation. Persistent photo- 
chemical hole burning of the reaction center P700, re- 
veals that a broad ((approximately)300 cm(sup 
(minus)1)) hole can be burned into the absorption pro- 
file. The hole profile and its maximum position and in- 
tensity dependence on burn wavelength are adequate- 
ly fit by the electron-phonon coupling theory. The re- 
sults indicate that the absorption and hole profile are 
dominated by phonon transitions with a Huang-Rhys 
factor of (approximately)8. A dimer structure for P700 
is supported. The similarities to the primary electron 
donor states of other reaction centers are examined. 
Nonphotochemical hole burning spectra for the Q(sub 
y) transitions associated with the light harvesting an- 
tenna complex of Photosystem | are presented. The 
frequencies and Franck-Condon factors are deter- 
mined for 41 chlorophyll a and 12 chlorophyll b intra- 
molecular modes. The electron-phonon coupling of 
the antenna system is compared with that for P700. 
The intramolecular modes, phonon frequencies, and 
Franck-Condon factors are used with multiphonon ex- 
citation transport theories to analyze the available tem- 
perature-dependent data on the kinetics of transport 
within the core antenna complex. 
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————- and biotechnology. Foreign trip 
report, November 1, 1987-November 25, 1987. 

E. Greenbaum. 2 Dec 87, 17p ORNL/FTR-2775 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The traveler participated in the Visiting Scholar’s Ex- 
change Program sponsored by the US National Acad- 
emy of Sciences and the Chinese Academy of Sci- 
ences. He presented lectures on ORNL research in 
photosynthesis and conversion of light energy into 
chemical energy and discussed and distributed litera- 
ture on ORNL’s biotechnology programs. The traveler 
had discussions with leading PRC scientists and engi- 
neers in the fields of photosynthesis and biotechnol- 
ogy. He also visited laboratories and held discussions 
with research associates and graduate students. 
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DES$0012399/GAR PC A02/MF A01 
Wisconsin Univ.-Madison. Dept. of Botany. 

Gas exchange characteristics as indicators of the 
basic factors in photosynthesis. Cumula- 
tive for 1987-May 1989. 

T. D. Sharkey. 1989, 8p DOE/ER/13785-3 

Contract FG02-87ER13785 

Sponsored by int of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Photosynthesis provides essentially all of the primary 
productivity on Earth. The rate of photosynthesis 
varies widely between and even within ies. The 
basic processes are similar in most C(sub 3) plant spe- 
cies and so the differences in the rate of photosynthe- 
sis must be governed by feedback mechanisms regu- 
lating the rate of photosynthesis to meet the needs of 
the plant. Understanding these feedback mechanisms 
may allow us to modify them to adapt photosynthesis 
to the needs of humans. In this research | have con- 
centrated on one feedback mechanism. This feedback 
mechanism comes into play when the capacity for 
starch and sucrose synthesis cannot keep pace with 
the chloroplast’s ability to produce triose phosphate. 
My colleagues and | have demonstrated that this type 
of feedback can occur under natural conditions and 
that both electron transport and Rubisco (RuBP) car- 
boxylase are reduced in activity during this feedback. 
We demonstrated that the reduced activity of RuBP 
carboxylase is caused by reduced carbamylation. 
These studies have led us to speculate that the role of 
RuBP carboxylase decarbamylation (deactivation) is to 
regulate the pool of free phosphate inside the chloro- 
plast stroma. In these and other ways this research 
has contributed to our understanding of how the rate of 
photosynthesis is established in plants and how that 
rate might be modified in the future. 


061,112 
DE$0013699/GAR PC A03/MF A01 
Illinois Univ. at Urbana-Champaign. 

Photosynthesis in intact plants. Progress report. 
1990, 36p DOE/ER/13594-3 

Contract FG02-86ER13594 

Sponsored by Department of Energy, Washington, DC. 
oe ee of this document are illegible in microfiche 
products. 


Progress in the two years since the last renewal appli- 
cation has been excellent. We have made substantial 
contributions on both main fronts of the projects, and 
are particularly happy with the progress of our re- 
search on intact plants. The approach of basing our 
field work on a sound foundation of laboratory studies 
has enabled is to use methods which provide unambig- 
uous assays of well characterized reactions. We have 
also made excellent progress in several laboratory 
studies which will have direct applications in future 
field work, and have introduced to the laboratory a 
range of molecular genetics techniques which will 
allow us to explore new options in the attempt to un- 
derstand function at the level of molecular structure. 
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DE90013954/GAR PC A02/MF A01 
Maryland Univ., College Park. Dept. of Botany. 

Active and e calcium transport systems in 
plant cells. ress May 1986-June 1990. 
H. Sze. 1990, 9p DOE/ER/13461-5 

Contract 76ER01112act FGO5-86ER13461 
Sponsored by Department of Energy, Washington, DC. 
pine od of this document are illegible in microfiche 
pr : 
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The ability to change cytoplasmic Ca(sup 2+) levels 
((Ca(sup 2+-))) by cells has made this cation a key reg- 
ulator of many biological processes. Cytoplasmic 
Song, wily is determined by the coordination of pas- 
sive (sup 2+) fluxes which increase cytosolic 
(Ca(sup 2+)) and active Ca(sup 2+) transport sys- 
tems that lower cytosolic (Ca(sup 2+)). The mecha- 
nisms by which plant cells achieve this is poorly under- 
stood. We have initially used isolated vesicles from the 
plasma membrane or organellar membranes to study 
Ca(sup 2+-) transport systems in oat roots (a mono- 
cot) and carrot suspension cells (a dicot). The objec- 
tives of the proposal were to identify and characterize 
active (energy-dependent) and passive calcium trans- 
port systems that work together to regulate calcium 
levels in the cytoplasm of plant cells. 10 figs., 2 tabs. 
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DE$0507853/GAR PC A03/MF A01 
Central Research Inst. of Electric Power Industry, 
Chiba (Japan). 

Shokubutsu seitai no denki tokusei sokuteiho. 3. 
Sulkoeki pH chosei heno tekiyo. (Continuous 
measurement of electrical characteristics in 
plants. 3. Application to hydroponic solution pH 


control). 

Sep 89, 22p CRIE-U-89023 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Controlling pH of nutrient solution and keeping the 
other conditions unchanged, measurements of varia- 
tion in electric potential difference between leaf and 
h ttyl of a bush bean plant was performed for 

seven days. Silver electrodes 0.3mm in diameter 
were glued on the surface of the plant using conduc- 
tive paste prepared by dissolving gelatine in Ringel 
(prime) s solution. The results obtained are summa- 
rized as follws: first, when pH of the solution is sudden- 
ly increased or decreased, the potential of leave be- 
comes high or low with respect to that of hypocotyl 
respectively; second, the variation in potential differ- 
ence between them is affected by the rate at which pH 
of the solution is adjusted, although the total variation 
of pH is controlled to be the same, and in particular by 
mild adjustment (0.02 - 0.05pH/min) it is reduced to 1/ 
2 - 1/4 of that produced by sudden change; third, 
abrupt change in pH of the solution cause to the plant 
the temporary suppression of its water absorption 
having a duration of 7 - 15 minutes. A short account is 
given of a non-contact type measurement of bioelec- 
tric potential performanced by making use of a Fara- 
day (prime) s cage. 11 refs., 12 figs. 


Clinical Chemistry 
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AD-A224 731/0/GAR PC A10/MF A02 
Maryland Univ., Baltimore. School of Medicine. 
Development of Serologic Assays for the Diagno- 
sis of New World Leishmaniasis. 

Annual rept. 1 Dec 84-30 Nov 85. 

R. L. Anthony. 20 Feb 86, 204p 

Contract DAMD17-83-C-3031 


Monoclonal antibodies, generated against the New 
World Leishmania have been used to identify taxons, 
dissect complex antigenic profiles, study host cell- 
parasite interactions, detect parasites in tissues of the 
host, develop species-specific “sete age assays 
and to study the immunopathology of the disease. 
Keywords: Leishmania; Trypanosomes; Monoclonal 
antibodies; Specific antigens; Serodiagnosis; Immuno- 
pathology. (edc) 
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AD-A224 732/8/GAR 
Development of Serologic Assays for the Diag 

Vv oO s for no- 
sis of New World Leishmaniasis. 
Annual rept. 1 Dec 83-30 Nov 84. 


PC A03/MF A01 


R. L. Anthony. 1 Feb 85, 29p 
Contract DAMD17-83-C-3031 


Genus specific monoclonal antibodies have been gen- 
erated to 14 different isolates of New World Leish- 
mania. These antibodies have been used to identify 
closely related subspecies; to recover genus-specific 
antigens for the development of sero-diagnostic 
assays; and to identify parasites in infected tissues; to 


quantitate antigen expression on the surface mem- 
brane by flow cytometry. Keywords: Leishmania; Mon- 
oclonal antibodies; Amastigotes; Serodiagnosis; Flow 
cytometry; Immunopathology. (EDC. 
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AD-A224 812/8/GAR PC A02/MF A01 

— Univ., a. oy ee of yy 
velopment o logic Assays for Diagno- 

sis of New World Leishmaniasis. 

Final rept. 1 Dec 82-30 Nov 86. 

R. L. Anthony. 25 Feb 86, 9p Rept no. TR-04 

Contract DAMD17-83-C-3031 


Murine monocional antibodies have been used to re- 
cover the genus-specific antigens of the New World 
Leishmania. These antigens have been used for the 
development of species-specific serodiagnostic 
assays and to study the immunopathogenesis of the 
disease. Seven manuscripts and 10 abstracts have re- 
sulted from these efforts. Keywords: Leishmania; Mon- 
ocional antibodies; Serodiagnosis; Antigens; ELISA; 
Immunopathology. (JES) 
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Oak Ridge National Lab., TN. 

Anal | instrumentation in clinical chemistry. 
F in trip report, June 23, 1987-July 2, 1987. 

C. A. Burtis. 14 Jul 87, 7p ORNL/FTR-2607 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


As chairman of the Expert Panel on Instrumentation 
(EPI) of the International Federation of Clinical Chem- 
istry (IFCC), | presided over its closed and open meet- 
ings held on June 29, 1987, and July 2, 1987, respec- 
tively. As chairman-elect of the Organizing Committee 
of the 1990 International Congress on Clinical Chemis- 
try, | also attended the meeting of the IFCC Congress 
Committee to give a progress report. This re; was 
subsequently also presented to the IFCC Executive 
Board and Council and to its corporate members. 
These meetings were held prior to, or in conjunction 
with, the 13th International Congress of Clinical Chem- 
istry. Consequently, | had an opportunity to attend sev- 
eral of the scientific sessions and the Trade Exposition 
of the Congress. 


Clinical Medicine 
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AD-A224 665/0/GAR PC A03/MF A01 
Naval Health Research Center, San Diego, CA. 
Leukemia in US Navy Enlisted Personnel. 

Final rept. 

F. C. Garland, E. Shaw, E. D. Gorham, C. F. Garland, 
and M. R. White. 3 Feb 89, 11p Rept no. NHRC-89-2 


Leukemia is the fourth most commoniy occurring 
cancer in the Navy and in the United States general 
population between the ages of 15 to 34 years. Histori- 
cal computerized military career records maintained at 
the Naval Health Research Center were used to deter- 
mine person-years at risk (4,072,502 person-years) by 
demographic characteristics and occupation for 
active-duty Naval personne! during 1974-1984. Com- 
puterized inpatient medical records were searched for 
first hospitalizations for leukemia. Cases of leukemia 
(N = 102) are verified using pathology reports or Medi- 
cal or Physical Evaluation Board findings. For compari- 
sons, age-adjusted incidence rates and Standardized 
Incidence Ratios (SIRs) were calculated using rates 
for the U.S. population provided by the Surveillance, 
Epidemiology, and End Results (SEER) Program of the 
National Cancer Institute. The overall age-adjusted in- 
cidence rate of leukemia in active-duty Naval n- 
nel was found to be very close to that of the U.S. SEER 
population (6.0 versus 6.5 per 100,000 person-years). 
Leukemia cases occurred in a wide range of occupa- 
tions with differing estimated exposures, implying that 
leukemia in the young active-duty enlisted Navy popu- 
lation is predominately determined before entrance 
into service. This finding is intriguing in the light of sev- 
eral studies showing an excess risk of leukemia asso- 
ciated with exposure to electromagnetic fields. (sdw) 
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AD-A224 675/9/GAR PC A03/MF A01 





Massachusetts Univ. Medical School, Worcester. 
Etiology and Rapid Diagnosis of Human Viral Gas- 
troenteritis. 


Annual rept. 1 May 89-30 Apr 90. 
N. R. Blacklow. 25 May 90, 20p 
Contract DAMD17: 196 


This project is designed to assess the etiology and es- 
tablish the rapid diagnosis of human viral gastroenteri- 
tis. Of primary importance is the development and utili- 
zation of immunoassays to detect various viral agents, 
with preparation an use of monoclonal antibody rea- 
gents where possible. Following the successful devel- 
opment of rapid diagnostic assays, the medical and 
epidemiological importance of various etiologic agents 
is being ascertained. During the contract year for this 
report, we have succeeded in demonstrating that as- 
troviruses are etiological agents of gastroenteritis. This 
was accomplished by examining samples from chil- 
dren in Thailand with diarrhea and from age-matched 
children without diarrhea as controls. In one study, of 
2,061 stool samples collected, astroviruses were de- 
tected in 8.6% (96/1,114) of children with gastroenter- 
itis compared to 2.0% (19/947) in the control group. 
Keywords: Adenovirus type 40; Astrovirus, Biotechnol- 
ogy; Calicivirus, Enterics, Hawaii virus, Hybridomas, In- 
fectious diseases, Monoclonals, Rapid identification, 
Snow mountain virus. (JES) 
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AD-A224 685/8/GAR PC A03/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Injury Severity Scores and Nutritional Status in the 
Trauma Patients. 

Master’s thesis. 

Jy Milhollen. 1990, 49p Rept no. AFIT/CI/CIA-90- 


This study used a retrospective descriptive n 
using the Roy adaptation model to examine the rela- 
tionship between trauma patients’ Injury 

Scores (ISS) and nutritional needs. Nutritional needs 
were defined as protein requirement to achieve a posi- 
tive nitrogen balance. Data on 32 subjects aged 20-50 
years was examined. The sample was 62.5% males 
and 37.5% females. All subjects were admitted to a 
single hospital over a 6-month period with diagnoses 
of traumatic injuries. All subjects received nutritional 
support while hospitalized. Data were gathered from 
the trauma registry and patient records. Urinary nitro- 
gen was used as an indicator of nitrogen balance. Pro- 
tein received post-injury was correlated with the ISS 
for each patient. Subjects’ ISS ranged from 4 to 29. 
Pearson correlations and descriptive data were used 
to examine the relationships. A statistically insignifi- 
cant weak correlation between the ISS and the nutri- 
tional requirement to obtain a positive oye bal- 
ance was found. A positive correlation (r = .0632, p= 
-731, alpha = .05) was identified between the ISS and 
the number of days required to achieve a positive nitro- 
gen balance. (EDC) 
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AD-A224 817/7 Not available NTIS 
New York Academy of Sciences, NY. 

Myasthenia Gravis: Biology and Treatment. _ 

Rept. for 1 Mar 86-28 Feb 87. 

D. B. Drachman. 1987, 914p 

Grant DAMD17-86-G-6013 

Availability: New York Academy of Sciences, 2 East 
63rd St., New York, NY 10021 HC $228.00. No copies 
furnished by DTIC/NTIS. 


A conference, titled Myasthenia Gravis: Biology and 
oa a was held in New York City by the New 
York Academy of Sciences on March 4-7, 1986. Inves- 
tigators from various scientific disciplines presented 
recent findings and assessed the current state of 
knowledge and future directions of investigations on 
myasthenia gravis (MG). Research on MG is relevant 
to the study of organophosphorus nerve agent poison- 
ing because both use the same methodologies and 
both are causally related to malfunctioning of the cho- 
linergic nervous system. Keywords: Neuromuscular 
junction; Immunology; Acetylcholine receptor; Cholin- 
esterase inhibitors. (jes) 
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AD-A224 890/4/GAR PC A04/MF A01 
Washington Univ., Seattle. Dept. of Electrical Engi- 
neering. 


Spectroscopy of Burn Wounds. 

ew rept. 15 Jul 88-14 Jul 89. 

M. A. Afromowitz, and J. B. Cailis. 1 Apr 90, 51p 
Contract DAMD17-88-C-8125 


This research seeks to develop non-invasive tech- 
niques for evaluating burn depth based upon non-con- 
tacting visible and near-infrared spectroscopic meas- 
urement of the wounds. In previous years, we demon- 
strated that features of the optical reflection spectra of 
burn wounds can be correlated with the depth of burn. 
An imaging system was built which determined, with 
accuracy equal to or better than that of a skilled burn 
surgeon, the probability that burn sites would heal 
within three weeks from data of injury. Our goal for the 
current project is to investigate the optical reflectance 
properties of burns, utilizing the techniques of multivar- 
iate analysis, in order to improve the reliability of this 
instrument and to develop methods which will permit 
detailed monitoring of the healing process. Keywords: 
Volunteers; Burn __ wounds; Burn _ depths; 
+ cedars Spectroscopy; Burns/Injuries. 
cp 
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AD-A224 922/5/GAR PC A03/MF A01 
Naval Medical Research Inst., Bethesda, MD. 

Similarity in ic Features in Lung and Peri- 
toneal Infection by Coxiella bu ) Typhus 
Group Rickettsiae, and Chiamydiae. 

Journal article. 

T. Khavkin, and E. Weiss. 26 Jun 90, 20p Rept no. 
NMRI-90-55 

Pub. in Rickettsiology: Current Issues and Perspec- 
tives, v590 of the Annals of the New York Academy of 
Sciences p85-103, 26 Jun 90. 


The basic trend of evolution, divergent development of 
organisms, is known to be po pee an by the oppo- 
site trend: the appearance of secondary convergence 
of characteristics among phylogenetically unrelated 
species. In the world of pathogenic micr 
these trends are manifested by dissimilarity 
closely related species and by similarity in interaction 
with the animal host by unrelated species. Both trends 
are especially apparent in microorganisms adapted to 
reside on or within specialized cells of the host, a 
highly specialized ecological habitat. The existence of 
enteroinvasive, enteropa' nic, and toxigenic sero- 
types of the same species, Escherichia coll, is an ex- 
ample of divergent evolution. On the other hand, the 
ability of unrelated species, such as the protozoan 
Toxoplasma gondii, the bacterium Mycobacterium tu- 
berculosis, and Chlamydia to inhabit macrophage pha- 
— while preventing phagosome-lysosome 
sion 3 provides examples of convergent evolution of 
microorganisms with regard to basic determinants of 
pathogenicity. (JES) 
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AD-A225 001/7/GAR PC A03/MF A01 

Army Medical Research Inst. of Chemical Defense, 

Aberdeen Proving Ground, MD. 

Cardiac Perfusion versus immersion Fixation for 

the Production of Artifact-Free Brain Sections. 

Final rept. Feb 83-Feb 90. 

J. S. Graham, H. G. Wall, J. B. Nold, |. J. Hayward, 

~~ W. Slone. Jul 90, 24p Rept no. USAMRICD- 
-90-11 


The postmortem chemical fixation of brain routinely re- 
sults in some degree of artifactual tissue changes 
which are difficult to differentiate from — pa- 
thology. More specifically, by light microscopy of he- 
matoxylin and eosin-stained sections, hyperchromatic, 
purple neurons are frequently seen in completely 
normal brains. Preexisting early neuronal degenera- 
tion, however, may result in similar staining character- 
istics. Thus, a fixation technique which minimizes the 
occurrence of these dark neurons and other artifacts 
would be beneficial in the interpretation of subtle brain 
pathology. This study was conducted to evaluate and 
compare several methods of tissue fixation to deter- 
mine which technique produced the most artifact-free 
brain tissues. Rats in 9 groups of 10 each were euthan- 
atized and their brains immediately fixed by intravascu- 
lar perfusion or immersion in neutral buffered formalin 
(NBF) or Karnovsky’s in Locke’s buffer (KLB). (jes) 


061,126 

AD-A225 013/2/GAR PC A02/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
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Transcutaneous Ear Doppler Bloodflow Measure- 


ment System. 

Final rept. Feb 85-Aug 87. 

H. Sandler, J. W. Hines, and S. A . Rositano. Apr 90, 
9p USAFSAM-SR-90-1 

am MIPR-FQ-762485-0026, MIPR-FQ-762486- 


The contractor was unsuccessful in developing an ac- 
ceptable and reliable ear Doppler sensor for use on 
the centrifuge as an indicator of impending loss of con- 
sciousness. Information for this special report has 
been extracted from an earlier report. Keywords: 
GLOC predictor; Transcutaneous bloodflow; Ear; 
Doppler; Medicine; Physiology; Hearing. (jes) 
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Nuclear particles in cancer treatment: Brief review. 
-y R. Raju. 1990, 16p LA-UR-90-355, CONF-900983- 


— W-7405-ENG-36 

pot ean on physical techniques in medical sciences, 
Calcutta (India), Sep 1990, Declassified 18 December 

eae Sponsored by Department of Energy, Washing- 

ion, 

Portions of this document are illegible in microfiche 

products. 


This report consist of comments in response to specif- 
ic topics company by temperature and radionuclides 
as requested Hanford Operations Office, US 
Atomic Energy mission. These comments include 
scientific opinion and engineering judgment in addition 
to factual information. The material has been grouped 
in a convenient manner because of the relationships 
between topics but the reader is cautioned that this 
does not constitute complete treatment of the subjects 
outlined. The literature has been cited, particularly the 
recent reports, but the bibliography is by no means ex- 
haustive. This report is based on material provided by 
Radiological Engineering and Water Plant and Utilities 
ooluans dldeer personnel of Irradiation processing De- 
Operation and Radiation Protection 
Saas ps bt at Hanford Laboratories Oper- 
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Oak Ridge National Lab., TN. 

based methods for cancer risk as- 
sessment. Foreign trip June 7-19, 1988. 
C. C. Travis. 27 Jun 88, 11p ORNL/FTR-2921 
Contract AC05-840R21400 
Sponsored by Department of Energy, Washington, DC. 
peo of this document are illegible in microfiche 
products. 


The traveler attended and directed a NATO Advanced 
Study Institute on Biologically Based Methods for 
Cancer Risk Assessment and — a paper enti- 
tled “The Oncodynamics of Background Tumors in 
Rats.” The objective of the workshop was to investi- 
gate the applicability of biologically based methods for 
improving the human cancer risk assessment process. 
A recent development in the cancer risk area is the 
advent of biologically based pharmacokinetic and 
pharmacodynamic models. The intent of the workshop 
was to survey available pharmacokinetic and pharma- 
codynamic methods in cancer risk assessment and to 
identify methodological gaps and research needs for 
biologically based methods in cancer risk assessment. 
The workshop oe the ae high priority re- 
search needs: the development of methodologies to 
extrapolate metabolic parameters for use in pharma- 
cokinetic models from rodents to man and develop- 
ment of a data base on rodent liver cancer dynamics 
for use in calibrating and validating currently proposed 
pharmacodynamic models. 


061,129 
DE90012351/GAR PC A02/MF A01 
Oak Ridge National Lab., TN. 

Nuciear poo die ene toe and radiation research. Foreign 


trip report, 
H. A. Wright. 5 pr bo a7, ° YORNL/FTR -2633 
R21 


Contract A 

Sponsored = beeaennee of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 

The traveler visited Dr. H. G. Paretzke and coworkers 
at Geselischaft fuer Strahlen- und Umweltforschung 
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(GSF) in Neuherberg, FRG, to carry out collaborative 
research involving studies of the effects of the state of 
condensation (liquid versus vapor) of water on — 
loss phenomena from charged particles. The traveler 
also presented a seminar entitled “Recent Progress in 
Research Activities in the Biological and Radiation 
Physics Section at ORNL.” The traveler —— in 
the Third Workshop on Heavy Charged Particles in Bi- 
ology and Medicine, Darmstadt, FRG, and presented 
an invited paper entitled “Physical and Chemical 
Structures of Charged Particle Tracks in Liquid Water.” 
The traveler participated in a joint DOE/CEC Work- 

on “High-Energy lon Research as a Tool for Ra- 
diation Protection” held in Darmstadt, FRG. Finally, 
the traveler attended the Eighth International Con- 
gress on Radiation Research, Edinburgh, Scotland, 
and presented a poster paper entitled “Calculations of 
Physical and Chemical Reactions from Auger Cas- 
cades in Aqueous Systems.” 


061,130 
DE90012388/GAR PC A02/MF A01 
Oak Ridge National Lab., TN. 

Cardiology and nuclear medicine. Foreign trip 
report, October 1-12, 1988. 

F. F. Knapp. 27 Oct 88, 7p ORNL/FTR-3088 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


The traveler was invited to serve as an external exam- 
iner for a doctoral thesis entitled “Analysis of Myocar- 
dial Time-Activity Curves Related to Radiolabeled Free 
Fatty Acid Metabolism” in the Cardiology Department 
at the Free University of Amsterdam, The Netherlands. 
The traveler also visited the Institute for Clinical and 
Experimental Nuclear Medicine in Bonn, West Germa- 
ny, the Department of Nuclear Medicine in Aachen, 
West Germany, and the Cyclotron Research Center in 
Liege, Belgium. He led discussions, reviewed data, 
and coordinated further collaboration on the preclinical 
studies and clinical testing of radiopharmaceuticals 
being developed by the traveler’s research group at 
the Oak Ridge National Laboratory (ORNL). 


061,131 

DE90013154/GAR 

Los Alamos National Lab., NM. 

— dipole modeling of spatio-temporal MEG 
ta. 


J. C. Mosher, P. S. Lewis, R. Leahy, and M. Singh. 
1990, 13p LA-UR-90-2157, CONF-9007117-1 
Contract W-7405-ENG-36 

SPIE conference on mathematical imaging, San 
Diego, CA (USA), Jul 1990. Sponsored by Department 
of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


An array of SQUID biomagentometers may be used to 
measure the spatio-temporal neuromagnetic field pro- 
duced by the brain in response to a given sensory stim- 
ulus. A popular model for the neural activity that pro- 
duces these fields is a set of current dipoles. We 
present here a common linear algebraic framework for 
three common spatio-temporal dipole models: moving 
and rotating dipoles, rotating dipoles with fixed loca- 
tion, and dipoles with fixed orientation and location. 
Our intent here is not to argue the merits of one model 
over another, but rather show how each model may be 
solved efficiently, and within the same framework as 
the others. In all cases, we assume that the location, 
orientation, and magnitude of the dipoles are un- 
known. We present the parameter estimation problem 
for these three models in a common framework, and 
show how, in each case, the problem may be decom- 
posed into the estimation of the dipole locations using 
nonlinear minimization followed by linear estimation of 
the associated moment time series. Numerically effi- 
cient means of calculating the cost function are pre- 
sented, and problems of model order selection and 
missing moments are also investigated. The methods 
described are demonstrated in a simulated application 
to a three dipole problem. 21 refs., 2 figs., 1 tab. 
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DE90013186/GAR PC A03/MF A01 
Seaman ane Lab., NM. 

of the return current in encephalog- 
raphy: The auto solid angle. 
.. Heller. 1990, 15p LA-UR-90-1947, CONF-900756- 
Contract W-7405-ENG-36 
SPIE’s international symposium on optical and optoe- 
lectronic applied science and engineering and exhibit, 


176 VOL. 90, No. 23 


San Diego, CA (USA), 8-13 Jul 1990. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


In the integral equations that arise in potential theory it 
is necessary to evaluate the solid angle subtended at a 
point r on the surface by each element of area of the 
surface. If the surface is approximated by a set of trian- 
gles then those triangles than contain the point r as a 
vertex require special attention, and this is referred to 
as the “auto solid angle” problem. We give an exact 
formula for evaluating the auto solid angle, and a pre- 
scription for ny RE it amongst the vertices of 
these triangles. 5 refs., 4 figs. 
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DE90013608/GAR 

Oak Ridge National Lab., TN. 
Nuclear Medicine Program progress report for 

uarter ending March 31, 1990. 

. F. Knapp, K. R. Ambrose, A. P. Callahan, J. F. 
Alfred, and A. Hasan. Jul 90, 11p ORNL/TM-11550 
Contract 76ER01112act AC05-840R21400 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 
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The evaluation of the effects of albumin and albumin 
plus sodium palmitate in the phosphate buffer perfu- 
sate on the relative incorporation of 15-(p-(I-125)iodo- 
phenyl)-3-(R,S)-methylpentadecanoic acid (BMIPP) 
into endogenous lipids of isolated rat hearts has been 
studied. The effects of eluant salt character and con- 
centration on the elution of (Re-188)perrhenate from 
the alumina-based tungsten-188/rhenium-188 genera- 
tor system have also been investigated. During this 
period several agents were supplied to Medical p- 
erative investigators, including (I-123)-labeled and (I- 
131)-labeled fatty acid analogues for studies at the 
Brookhaven National Laboratory and the Cardiology 
Department at the Free University of Amsterdam. 
Tungsten-188/rhenium-188 generators were supplied 
to the University of Massachusetts and the Center for 
Molecular Medicine and Immunology, in Newark, New 
Jersey. Osmium-191 was supplied for fabrication of 
— for patient studies in Finland. 1 ref., 2 figs., 
tabs. 
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PAT-APPL-7-531 674/GAR PC NO3/MF A01 
National Institutes of Health, Bethesda, MD. 

Use of Visible Light for Treatment of Patients with 
HIV Infection. 

Patent Application. 

N. Rosenthal, and T. Wehr. Filed 1 Jun 90, 8p PB90- 
243544 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention provides a way to improve the immune 
system by ameliorating the effects of helper T-cell de- 
struction caused by HIV infection or other agents 
which suppress or harm helper T-cells. In accordance 
with the invention, the patient is exposed to visible light 
for a period of time, which increases either the total T- 
cells, total helper T-cells, the helper T-cell percentage 
or the ratio of helper:suppressor T-cells. The light is 
preferably bright, generally in the intensity range of 
about 1,000 to about 10,000 Iux. This intensity is much 
brighter than normal indoor light. The light is preferably 
directed into the eyes. The inclusion of harmful ultra- 
violet or ionizing radiation in the phototherapy is nei- 
ther essential nor preferred. 


061,135 

TIB/A90-81385/GAR 

Freie Univ. Berlin (Germany, F.R.). 
Experimentelle Untersuchungen von Gadolinium- 
DTPA und Eisenionen als orale Kontrastmittel in 
der Magnetischen Resonanz Linpess po myo (Ex- 
periments with gadolinium DTPA and iron ions as 
oral contrast media in magnetic resonance tomog- 
raphy). 

Diss. (Dr.med). 

S.F. Kaminsky. 1 Sep 87, 76p 

In German. 


The study described here was carried out in animals to 
examine the properties of contrast media that contain 
iron and gadolinium and are designed for use in MRT 
of the gastrointestinal tract. Comparative evaluations 
were carried out on the basis of the following criteria: - 


PC E07 


diagnostic information obtained from the display of the 
selected planes; - suitability of image sequences for 
contrast-enhanced MRT; - visualisation of the individ- 
ual sections of the gastrointestinal tract; - absorption 
and transportation of the contrast media; - quantitative 
determinations of contrast-enhancement allowing 
comparisons between the two media tested. The find- 
ings revealed here are discussed in the light of the re- 
sults of previous studies on oral contrast media used in 
MRT. (orig.). (Copyright (c) 1990 by FIZ. Citation no. 
90:081385.) 
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TIB/B90-81424/GAR MF A02 
Bremen Univ. (Germany, F.R.). Fachbereich 2 - Biolo- 
ie/Chemie. 
arstellung bormodifizierter Immunglobuline fuer 
die Neutroneneinfangtherapie. (Characterisation 
of immunoglobulins to be used in neutron capture 
therapy after modification with boron). 
Diss. (Dr.rer.nat). 
H. Riesenberg. 1987, 262p 
In German. 
Microfiche only. 


Six different derivatives of B-decachloro-1,2,dicarba- 
closo-dodecarborane (12) (DECLOC) were synthe- 
tised with the aim of achieving via functional groups 
and mild chemical reactions a covalent bond with 
tumour-seeking carrier molecules that would allow 
these boron compounds to be used for neutron cap- 
ture therapy. Acid DECLOC derivatives in physiological 
fluids should be capable of proton dissociation and 
may thus also be expected to be soluble. It turned out, 
however, that even the weakly alkaline DECLOC com- 
pounds among the derivatives synthetised here 
showed poor solubility as a result of the mono substitu- 
tion of C. Due to this fact the binding of those com- 
pounds to proteins leads to conjugates, the water-in- 
solubility of which increases in proportion to the 
degree of modification. The highest boron rate was ob- 
tained by linking the isothiocyanate C-(3-(p-isothio- 
cyanophenoxy)-2-hydroxyl-propyl)-DECLOC to im- 
munoglobulin G, the result being 211 boron atoms per 
IgG molecule (1.52%). This high rate was thought to 
be attributable to the additional solubilising effect of 
the hydroxyl group. The above findings about the con- 
ditions ensuring optimum binding results did, however, 
not hold for the monoclonal antibody 96.5. The direct 
modification of proteins in the way carried out here 
proved an unsuitable method of binding sufficient 
amounts of boron to antibodies and is thus incompati- 
ble with the requirements of neutron capture therapy. 
(orig./RB). (Copyright (c) 1990 by FIZ. Citation no. 
90:081424.) 
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AD-A224 733/6/GAR PC A03/MF A01 
Kansas State Univ., Manhattan. Div. of Biology. 
Cloning, Sequencing and Structural Manipulation 
of the Enterotoxin D and E genes from yy =< 
coccus aureus. (Annual Summary Report for No- 
vember 1, 1987-June 30, 1989). 

J. J. landolo. 30 May 90, 27p 

Contract DAMD17-86-C-6055 


The regulation of the enterotoxin D (sed) has been in- 
vestigated. Transcription in S. aureus initiates from a 
single promoter, but in E. coli 3 promoter sites were 
mapped. Activation of the staphylococcal promoter is 
dependent upon the product of the agr locus. In addi- 
tion, another regulatory locus is operational and ap- 
pears to be dependent on spacing of the end of the 
mRNA from the translational start codon. Deletion 
analysis of the exfoliative toxin A gene has been initiat- 
ed. A 72 amino acid C-terminal peptide was found to 
have exfoliative activity. However in vitro deletions of 
the gene to produce truncated toxin molecules missing 
portions of the C-terminus were transcriptionally inac- 
tive. Present evidence suggests that the 3’ end of the 
Eta mRNA is important for message stability. A new 
regulatory locus that affects lipase production has 
been identified. Mutations in this region of the genome 
reduce lipase expression more than 90%. The locus 
has been cloned and efforts to identify regulatory gene 
Products are underway. Keywords: Biotechnology, 





Cloning, Enterotoxins, Sequencing, Staphylococcus 
aureus, Toxins. (jes) 
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AD-A224 736/9/GAR PC A04/MF A01 
Kansas State Univ., Manhattan. Div. of Biology. 
pez Sequencing and Structural Manipulation 
of the Enterotoxin D and E genes from Staphylo- 
coccus aureus. (Final Report for Novem 1, 
1985-June 30, 1989). 

Final rept. 1 Nov 85-30 Jun 89. 

J. J. landolo. 1 Jul 90, 54p 

Contract DAMD17-86-C-6055 


We localized, cloned and sequenced the gene for 
staphylococcal enterotoxin D (Sed). The gene was 
found on a large plasmid in all strains examined. Struc- 
turally, the gene is similar to the other enterotoxins, but 
bears closest similarity to SEA. Transcription of sed is 
regulated by the agr gene product and also is depend- 
ent upon spacing of the transcription start site from the 
translation start. We also cloned and sequenced the 
genes for the exfoliative toxins A and B. Eta was local- 
ized to the chromosome and Etb was identified on a 
large plasmid, similar to the Sed transcription of eta 
was dependent upon sequences near the 3’ terminus 
of the gene. In addition, we have determined that the 
active site for exfoliative activity is localized to a 72 
amino acid cyanogen bromide peptide at the C-termi- 
nus of the Eta molecule. Keywords: Biotechnology, 
BW, Cloning, Enterotoxins, Sequencing, Staphylococ- 
Cus aureus, Toxins, Lipase, Exfoliative toxin. (jes) 
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AD-A224 744/3/GAR PC A03/MF A01 
Cornell Univ., Ithaca, NY. Section of Biochemistry Mo- 
lecular and Cell Biology. 

Protein Involved in Minichromosome Maintenance 
in Yeast Binds a Transcriptional Enhancer Con- 
served in Eukaryotes. 

S. Passmore, R. Elble, and B. K. Tye. 1989, 16p 
ARO-24629.20-LS-UIR 

Contract DAAL03-87-K-0004 

Pub. in Genes and Development, v3 p921-935, 1989. 


The Saccharomyces cerevisiae MCM1 gene product is 
a protein with multiple functions. It is a transcription 
factor necessary for expression of mating-type-specif- 
ic genes and is also required for the maintenance of 
minichromosomes. MCM1 shows DNA-binding speci- 
ficities similar to those of two previously reported DNA- 
binding factors, pheromone/receptor transcription 
factor (PRTF) and general regulator of sea on 
(GRW); like PRTF, its activity can be modulated by the 
alpha 1 protein. MCM1 binds to the dyad symmetry 
element 5’-CCTAATTAGG and related sequences, 
which we refer to as MCM1 control elements (MCEs). 
MCEs are found within the regulatory regions of a- and 
alpha-specific genes. Direct and indirect DNA binding 
assays suggest that a conserved 5’-ATTAGG in one- 
half of the dyad symmetry element is important for 
MCM1 binding whereas variants in the other half are 
tolerated. We have used a novel DNase | ‘nicking inter- 
ference’ assay to investigate the interaction of MCM1 
with its substrate. These data suggest that MCM1 
binds as a dimer, interacting symmetrically with the 
ATTAGG residue in each half of the binding site. Re- 
prints. (jes) 
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AD-A224 745/0/GAR 
Cornell Univ., Ithaca, NY. 
Visualization of Epidermal Growth Factor (EGF) 
Receptor Aggregation in Plasma Membranes by 
Fluorescence Resonance vege Transfer. Corre- 
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lation of Receptor Activation with Aggregation. 
K. L. Carraway, J. G. Koland, and R. 
May 89, 10p ARO-24629.12-LS-UIR 
Contract DAAL03-87-K-0004 

Pub. in Jnl. of Biological Chemistry, v264 n15 -8699- 
8707, 25 May 89. 


Fluorescence resonance energy transfer between epi- 
dermal growth factor (EGF) molecules, labeled with 
fluorescent reporter groups, was used as a monitor for 
EGF receptor-receptor interactions in plasma mem- 
branes isolated from human epidermoid A431 cells. 
Epidermal growth factor molecules labeled at the 
amino terminus with fluorescein isothiocyanate served 
as donar molecules in these energy transfer measure- 
ments, while EGF molecules labeled with eosin isoth- 
iocyanate at the amino terminus served as the energy 
acceptors. Both of these derivatives were shown to be 
active in binding to membrane receptors and in the ac- 
tivation of the endogenous receptor/tyrosine kinase 
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— We found that membranes in the absence of 
a metal ion activators showed relatively little 
energy transfer between the labeled growth factors. 
However, divalent metal ion activators of the EGF re- 
ceptor/tyrosine kinase caused significant increase in 
the extent of e: transfer between the labeled EGF 
molecules. Specifically, in the presence of 20 mM 
MgCi2, the extent of quenching of the donor fluores- 
cence increased to 25% (from 10% in the absence of 
metal), while in the presence of 4 mM MnCli2, the 
extent of energy transfer was increased still further to 
40-50%. Reprints. (jes) 
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AD-A224 747/6/GAR PC A03/MF A01 
Cornell Univ., Ithaca, NY. School of Applied and Engi- 
neering Physics. 

Immunoglobulin E Receptor Cross-Linking in- 
duces Oscillations in Intracellular Free lonized Cal- 
cium in Individual Tumor Mast Cells. 

P. J. Millard, T. A. Ryan, W. W. Webb, and C. 
Fewtrell. 25 Nov 89, 11p ARO-24629.44-LS-UIR 
Contract DAAL03-87-K-0004 

Pub. in Jnl. of Biological Chemistry, v264 n33 p19730- 
19739, 25 Nov 89. 


Fura-2 fluorescence in single rat basophilic leukemia 
cells was monitored to study the rise in intracellular 
free ionized calcium ((Ca2+)i) produced by aggrega- 
tion of immunoglobulin E receptors. Repetitive tran- 
sient increases in (Ca2+)i were induced by antigen 
stimulation and were measured using digital video im- 
aging microscopy at high time resolution. The (Ca2+)i 
oscillations were not ndent upon changes in the 
membrane potential of the cells and were observed in 
cells stimulated with antigen either with or without ex- 
tracellular Ca2+. Transient oscillations in (Ca2+)i 
were also observed when calcium influx was blocked 
with La3+. These results ited that during anti- 
gen stimulation of celis.under normal physiological 
conditions, release of Ca2+ from intracellular stores 
makes an im nt contribution to the initial increase 
in (Ca2+)i. illations in (Ca2+)i are not induced by 
elevating (Ca2+)i with the calcium ionophore ionomy- 
cin. Mitochondrial calcium buffering is not required for 
(Ca2+)i oscillations to occur. (JES) 
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AD-A224 920/9/GAR PC A02/MF A01 
Naval Medical Research Inst., Bethesda, MD. 
Geonomic nization of the CD28 Gene. Implica- 
st for the Regulation of CD28 mRNA Expression 
a 3 

Journal article. 

K. P. Lee, C. Taylor, B. Petryniak, L. A. Turka, and C. 
H. June. 1 Jul 90, 10p Rept no. NMRI-90-53 

+g in Jnl. of Immunology, v145 ni p344-352, 1 Jul 
Availability: Document partially illegible. 

CD28 is a 90-kDa homodimeric 9 coprotein present 
on the surface of a large subset of T cells that appears 
to play an important role in the modulation of T cells 
activation. Although a number of physiologic effects 
associated with CD28 stimulation have been defined, 
relatively less is known about the structure and expres- 
sion of the CD28 gene itself. We now show that CD28 
is expressed in both Th cells and plasma cells as a 
series of four distinct CD28 mRNA species: 1.3-, 1.5-, 
3.5-, and 3.7-kb transcripts. The steady state expres- 
sion of all four transcripts in CD28+ T cells was stimu- 
lated by PMA, suggesting that they might share a 
common phorbol-sensitive promotor. Consistent with 
this hypothesis, CD28 was found to be encoded by a 
single copy gene organized into four exons, each exon 
defining a functional domain of the predicted protein. 
All CD28 transcripts appear to initiate within a 61-bp 
palindrome. Generation of the four CD28 mRNA spe- 
cies from the CD28 gene involves two distinct post- 
transcriptional events. The longer pair of transcripts 
(3.5/3.7 kb) is generated by the use of an alternate 
nonconsensus polyadenylation signal. (JES) 
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AD-A225 114/8/GAR PC A03/MF A01 
fe Carolina Univ. at Chapel Hill. School of Public 


Molecular Characterization of Mefloquine Resist- 
ance in Plasmodium Falciparum. 

Final rept. 15 Sep 87-14 Sep 89. 

S. C. Merritt. 22 Mar 90, 22p 

Contract DAMD17-87-C-7242 


The molecular basis for mefloquine resistance in the 
human malaria parasite, Plasmodium falciparum was 


061,146 


investigated using recombinant DNA techniques. The 
parasites were found to be capable of manifesting ex- 
tremely high levels of resistance to the drug in vitro. 
Resistant lines were found to be rapidly growing, im- 
pervious to various treatments, and significantly stimu- 
lated to grow by low levels of mefloquine. At the mo- 
lecular levels, it was found that the genes for tubulin, a 
calmodulin-like protein, and a P-glycoprotein-like pro- 
tein were all amplified in a quantitative relationship to 
the degree of resistance. Clones for each of these 
genes were isolated and characterized. Attempts were 
made to induce the amplification of tubulin genes in a 
sensitive parasite to see whether this event would 
confer resistance. High levels of vinblastine resistance 
were achieved but without evidence of gene amplifica- 
tion. Hence, the exact relationship between the ampli- 
fication event and drug resistance remains unresolved. 
Keywords: Biotechnology; DNA structure; Drugs; In- 
fectious diseases; Malaria; Mefloquine; Plasmodium; 
Parasitology. (jes) 
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AD-A225 175/9/GAR 

California Univ., San Diego, La Jolla. 
Primary Sequence of A: inesterase and Se- 
lective Antibodies for the Detection of Organo- 
phosphate Toxicity. 

Midterm rept. 1 Aug 87-31 Jan 89. 

P. Taylor. 30 Nov 89, 19p 

Contract DAMD17-87-C-7109 


Studies are directed to the chemical structure of ace- 
tylcholinesterase, with particular reference to the posi- 
tions and identification of amino acid residues involved 
in catalysis, inhibitor binding, secretion and linkage to 
structural subunits. This work is dependent on the 
known primary structure of acetyicholinesterase and 
involves the use of site-directed covalent inhibitors of 
the active site and peripheral anionic site, selective 
antibodies and peptide isolation. The work has been 
developed to complement ongoing moiecular biologi- 
cal studies of enzyme structure and site-specific muta- 
genesis. (To date, our studies have shown that the 
Catalytic subunits from the asymmetric and glycophos- 
pholipid forms of the enzyme diverge at residue 534 in 
the C-terminus of the molecule. Epitopes to the anti- 
bodies 2C-9 and 4E-7 have been tentatively assigned. 
Using these and other antibodies we have determined 
the localization of the asymmetric and glycophospholi- 
pid containing forms of the enzyme in the synapse.) 
Keywords: Acetyicholinesterase sequence, Acetyicho- 
_— structure, Acetylicholinesterase Antibodies. 
(JES) 
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Oak Ridge National Lab., TN. 

pier | structures of DNA and carcinogen- 
modified DNA by build-up techniques. 

B. E. Hingerty, S. Broyde, and R. Shapiro. 1990, 8p 
CONF-9004221-1 

Contracts AC05-840R21400, ACO2-81ER60015 
International conference on electrophoresis, super- 
conducting and the human genome (1st), Tallahassee, 
FL (USA), 10-13 Apr 1990. Sponsored by Department 
of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


We have not developed a build-up technique for polyn- 
ucleotide structure prediction. The technique requires 
global scale searches of the conformation space of 
the’ deoxydinucleoside monophosphate conforma- 
tional building blocks, followed by combinatorial build- 
up of the building block energy minima, to generate 
larger single stranded structures. Finally, single 
strands are combined to yield duplexes. Energy mini- 
mization takes place at each stage of the building. 
These computations are carried out with the original 
program, DUPLEX. In addition, related building strate- 
gies have been employed to generate structures of 
carcinogen modified DNAs. We are currently further 
testing and developing the build-up technique in the 
hope that it will ultimately yield a reliable method for 
DNA sequence dependent 3D structure prediction that 
will prove to be a valuable tool in the exploration of the 
role of recurrent genomic themes by the scientific 
community. 12 refs., 2 figs. 
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C. c Ling. 1990, 23p DOE/ER/60903-1 
Contract FG02-89ER60903 
nt of Energy, Washington, DC 


Departme: 
rue of this document are illegible in microfiche 
products. 


The overall goal of this proposal is to study the carci- 
gen, ee OF ee Se eee ee eee 
the molecular level, utilizing techniques 
molecular , cancer cell and radiation bi- 
ology. The u ing assumption is that malignant 
transformation of normal cells is a multistep process 
requiring two or more molecular events in the genomic 
DNA. events are most likely the activation of 
etm Ty or the inactivation of tumor suppres- 
le hypothesize that radiation may induce 
por gcse events in one or more steps of the multistep proc- 
ess. We will use in vitro models of transformation that 
reproduce the stepwise progression of normal cells to- 
wards the transformed phenotype and ask whether ra- 
diation can provide the activating function 
at discrete steps along this path. Our strategy involves 
transfecting into normal primary cells a variety of 
cloned oncogenes that are known to supply only some 
of the functions for full transformation. 
These “partially transformed” cells will be the targets 
for irradiation by x-rays and alpha particles. The results 
will provide the basis for assessing the ability of ioniz- 
ing radiation to activate oncogenic functions that 
“complement” the oncogene already present in the 
transfected ells and produce the fully transformed 
phenotype. 121 refs. 
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DE90013709/GAR PC A03/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
poe: ange — J of acetone-butanol-isopropanol for- 
— Progress report, June 1, 1988-June 15, 
J. S. Chen. Jun 90, 12p DOE/ER/13368-7 

Contract FG05-85ER13368 

Sponsored by Department of Energy, Washington, DC. 
ea of this document are illegible in microfiche 
products. 


Acetone, butanol, isopropanol, and ethanol (solvents) 
are yeh no industrial chemicals and fuel additives. 
Several species of anaerobic bacteria in the genus 
Clostridium produce butanol as a major product, and 
Clostridium beijerinckii produces all four compounds, 
with some strains producing mainly butanol and iso- 
propanol. The solvent-producing organisms provide an 
experimental system for the study of three basic bio- 
logical properties that also have practical importance: 
the control mechanism for cells to switch from one 
type of metabolism to another, the degeneration of 
solvent-producing ability, and the control of alternate 
metabolic pathways for variable product patterns. The 
long-term goal of the project is to understand this an- 
aerobic metabolic process so that it would be possible 
to prevent degeneration of producing strains and to 
allow positive control of the metabolic switch as well 
as the product pattern. The objectives for the current 
project are to characterize alcohol dehydrogenases, to 
characterize enzymes involved in the conversion of 
acetoacetyl CoA to acetoacetate, and to clone and se- 
quence the alcohol dehydrogenase gene from Clos- 
tridium beijerinckii and to search for the promoter 
region for solvent-production genes. 3 figs., 1 tab. 
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Computer 16S auemesiie RNA. 
Thesis (Ph.D). 


J. M. Hubbard. Apr 90, 259p LBL-29070 

Contract 76ER01112act ACO3-76SF00098 
Sponsored by Department of Energy, Washington, DC. 
aon this document are illegible in microfiche 
pr 


It was the goal of this research to develop and imple- 
ment a rational modeli ee ee 
pnt ll ribosomal rma ape es 
a DNA dodecamer and comparison with the structures 
of the molecule obtained by NMR and x-ray crystallog- 
— reaffirm that the results obtained by eg | 
on the input data set. Transfer RN. 
pe is used to demonstrate the feasibility of the 
new protocol and to explore what levels of structural 
pre a es 8 fe Initially, a rep- 
resentation is employed which replaces each all-atom 
nucleotide with six pseudoatoms. With an alternate re- 
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placement scheme which emphasizes the helical sub- 
structures, it is possible to reduce the size of the model 
to be pos by more than twenty-fold and still 
obtain good results. The modeled structures clearly 
Occupy the same ars of conformational space as that 
of the tRNAs which have been determined by x-ray 

crystallography. The 16S ribosomal RNA at the heart 
Of the email ebunit of the ribosome has been exten- 
sively studied by physical, chemical, and phylogenetic 
means. Once problems produced by the size of 
this molecule have been addressed, epingtene une 
computer modeling protocol is straightforward. A 
cl related set of conformers is consistently ob- 
tai and these structures are comparable to models 
which include data from outside the computer parame- 
ter set. 108 refs., 74 figs. 
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er Encoding - Receptor alpha Subunit or 


Patent ication. 

R. Sraganian. Filed 1 Dec 87, 14p PB90-237314 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The invention features a CDNA sequence encoding the 
alpha-subunit of human mast cell IgE surface receptor. 
The invention also features a vector (plasmid or viral) 
containing DNA encoding the alpha-subunit of human 
mast cell IgE surface receptor. invention addition- 
ally features a soluble fragment of the alpha-subunit of 
human mast cell IgE surface receptor, such fragment 
being capable of binding to human IgE. The human IgE 
receptor alpha-subunit, or fragments therof, made ac- 
cording to the invention can be used in a variety of 
diagnostic and therapeutic applications. 
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PAT-APPL-7-430 049/GAR PC NO3/MF A01 

National Institutes of Health, Bethesda, MD. 

cDNA Encoding the Long Isoform of the D2 Dopa- 

mine R or. 

Patent Application. 

D. R. Sibley, F. J. Monsma, L. D. McVittie, and L. C. 

Mahan. Filed 1 Nov 89, 21p PB90-239112 

pa Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 

application available NTIS. 


The invention relates to a DNA segment encoding a 
long isoform of a mammalian D2 ine receptor 
having a sequence of 29 amino acids that is absent in 
the known isoform of this receptor. The ‘long’ isoform 
is the predominant ies in mammalian tissues that 
are st by D2 ine receptors. In a principal 
embodiment, a recombinant DNA molecule comprising 
cDNA clone of the rat long isoform of this receptor and 
an expression vector is used to transfect eukaryotic 
cells which results in expression of this receptor on 
those cells. According to the present invention, recep- 
tors of this isoform, either in isolation or mya pon in 
cell membranes, are used for screening develop- 
ing drugs for selective activity on the dopamine recep- 
tor long isoform. 
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PAT-APPL-7-483 516/GAR PC NO3/MF A01 

National Institutes of Health, Bethesda, MD. 

Antigenic amg of Plasmodium. 

Patent Applicat 

A. P. Waters: and T. F. McCutchan. Filed 22 Feb 90, 
PB90-239088 

This ape mng — — for ee 

censing , possibly, for foreign licensing. Copy 

application available NTIS. 


The object of the invention is to provide merozoite anti- 
gen proteins of simian or simian-like species of Plas- 


modium useful use as vaccines to provide protection 
against malaria in humans and animals. 
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National Institutes of Health, Bethesda, M 

Method for the Fluorescent Detection a a DNA Se- 
In Real Time. 

'atent Application. 

Ss. Aree 1 R. Kumar, and J. Brumbaugh. Filed 26 
17p PB90-243643 

thie Govermant-ouned ey snes —- for U.S. li- 

censing possibly, loreign licensing. Copy of 

application available NTIS. 2 rs 


The objects of the invention are: to provide a method 
for detecting an amplified DNA sequence without the 
use of a radioactive probe; and to provide a method for 
detecting an amplified DNA sequence in real time. 
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PAT-APPL-7-486 958/GAR ** oe A01 
National Institutes of Health, Bethesda, M 
Cloned Subgenomic Fragments of MIVe1 GAG 


Patent Application. 

S. Marcus. Filed 1 Mar 90, 22p PB90-243718 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The objects of the invention are: to provide a method 
for ee a immunodominant epitopic regions of an- 
; to clone subgenomic fragments of the 

HIV-1 gag gene; to isolate unique os pea ane a 

specific subgenomic fragments of HI! eee 

to provide partial components which could 

rated into a test kit containing new reagents for detect. detect- 

ing HIV-1 infection. 
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PB90-268970/GAR PC A03/MF A01 
National Chemical Lab. for Industry, Yatabe (Japan). 
Journal of the National Chemical Laboratory for 
I , Vol. 85, No. 2, 1990. 

c1990, 7p 

Text in Japanese with English abstracts. See also 
PB90-268962. 


Contents: 
Biomineralization--mechanisms and models; 
Evaluation of biological activities of platinum 
complexes Iil: 
on the activity enhancement of the platinum 
uridine compounds dissolved in physiological 


saline; 

Evaluation of biological activities of platinum 
complexes IX; 

Preparation of nitrate and nitrite ion standard 
solutions. 
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AD-A224 716/1/GAR PC A01/MF A01 
Naval Dental Research Inst., Great Lakes, IL. 
Procedure to Sterilize Dental Burs with Dry 

R. W. Schutt. Feb 90, 4p Rept no. NDRI-PR-90-02 
og in Jnl. of Prosthetic Denistry, v63 n2 p246, Feb 


Since dental burs are a source of cross-contamination 
among patients and dental personnel, sterilization of 
burs is a recommended infection control procedure. 
Dry heat is considered an effective and preferred 
method to sterilize dental burs. This paper describes 
an efficient clinical procedure, which can be used in 
dental clinics and atories, for the dry heat steriliza- 
tion of dental burs. Reprints. (edc) 
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AD-A225 111/4/GAR PC A03/MF A01 
Naval Dental Research Inst., Great Lakes, IL. 
Summaries of Research - Fiscal Year 1989. 

Rept. for 1 Oct 88-30 89. 

May 90, 36p Rept no. NDRI-PR-90-03 


No abstract available. 
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international workshop on integrated 
to the study of environmental stress on 
= February 10-12, 1988. Final technical 


ty ge rept. 

Monney, W. E. Winner, and E. J. Pell. 1988, 

21p DOE/E 760616-1 

Contract FG03-88ER60616 

Sponsored by Department of Energy, Washington, DC. 

Prom of this document are illegible in microfiche 
ucts. 


We proposed a workshop designed to evaluate current 
pan to the study of stresses on plant growth. 

he purpose of this meeting was to use a workshop 
form to examine, discuss, and evaluate the available 
approaches for developing a comprehensive under- 
standing of stress responses. We focused on the re- 
sponses of plants to multiple stresses, the responses 
of a number of species with life history strategies rang- 
ing from annual plants to evergreen plants, and the 
links between stress-caused changes in metabolism 
and changes in — The meeting was organized to 
initiate the development of a unified ‘oach for de- 
termining plant responses to stresses. This report con- 
sists of a discussion of concepts underlying the need 
for developing a unified approach to the s! of stress 
effects on plant growth. In addition, we discuss the 
time frame for environmental change and plant re- 
sponse, as well as the processes by which plants com- 
pensate to stresses. We describe the organization of a 
scientific conference and outline plans for publishing a 
book based upon ideas developed from the confer- 
= Finally, we present conclusions drawn from this 
effort. 
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DE90013804/GAR PC A03/MF A01 
National Marine Fisheries Service, Seattle, WA. Coast- 
al Zone and Estuarine Studies Div. 

Biological manipulation of migration rate: The use 
of advanced photoperiod to accelerate smoitifica- 
tion in yearling chinook salmon. Annual report 
1988/1989. 

~~ rept. 

Giorgi, W. D. Muir, W. A. Zaui 9. and S. 
McCutcheon. Feb 90, 33p DOE/BP/50301-1 
Contract Al79-88BP50301 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Research was conducted to assess the feasibility of 
biologically manipulating physiological development 
and migratory behavior of yearling spring chinook 
salmon, Oncorhynchus tshawytscha. At Dworshak Na- 
tional Fish Hatchery a treatment group was exposed to 
a 3-month advanced photoperiod cycle for 14 weeks 
preceding release. Physiological development and mi- 
gratory performance of this group was compared to a 
control group. Changes in physiological indices indi- 
cated that exposing fish to an advanced photoperiod 
treatment increased the rate of smolt development. 
Photoperiod treatment also altered passage patterns 
= timing at Lower Granite Dam. 26 refs., 6 figs., 7 
tabs. 
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AD-A225 006/6/GAR PC A04/MF A01 
California Univ., Los Angeles. Mental Retardation Re- 
search Center. 

Electrical Interactions between Mammalian Corti- 
cal Neutons. 

Final rept. 15 Aug 88-14 Feb 90 

F. E. Dudek. 24 May ” 69p AFOSR-TR-90-0730 
Grant AFOSR-87-036 

Includes nine caus. 


The purpose of our research has been to delineate 
mechanisms of neuronal communication in the mam- 
malian brain. We have studied rapid mechanisms of 
communication, including electrical transmission and 
chemical synapses, with an emphasis on local interac- 
tions among cortical and hypothalamic neurons. In the 
hippocampus, we are eect our studies concern- 
ing the effects of altered osmolality of the extracellular 
fluid on synchronous bursting of population spikes in 
low-Ca2+ solutions (chemical synapses blocked). 
Electrophysiological studies on hypothalamic neurons 


have primarily evaluated the role of excitatory amino 
acids in fast synaptic transmission in the supraoptic, 
paraventricular and suprachiasmatic nuclei. Intraceliu- 
lar recordings have allowed direct analyses of EPSPs, 
and single-electrode voltage-clamp experiments have 
permitted analyses of synaptic currents. These experi- 
ments have provided direct evidence that glutamate is 
the primary fast excitatory transmitter throughout the 
hypothalamus. Keywords: Electrical interactions, 
lippocampus, Hypothalamus suprachiasmatic nucle- 
us, Excitatory amino acids. (JES) 
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AD-A224 855/7/GAR PC A03/MF A01 
Food and oa Administration, Rockville, MD. 

Test of | ey lation with Monocional 
Anti-T4 otential Vaccine for AIDS. 
Final rept. 15 Sep 86-30 Apr 90. 

S. Epstein. 26 Apr 90, 48p 


Development of a vaccine for AlIDs has proven diffi- 
cult, and so alternative approaches such as idiotypi 
manipulation have been suggested. As appli 
AIDS, this ‘oach would involve immunizing with an 
anti-CD4 antibody resembling gp120 to induce anti- 
idiotypic antibodies which would bind to gp120. The 
CD4 binding site on gp120 is conserved. Thus, an idio- 
typic AIDS vaccine would have the advantages both of 
safety and of broad protection against all variants. In- 
duction of anti-HIV immunity has been reported using 
anti-Leu3a, and this result has led to testing in 
humans, so further information about this ch is 
needed. Keywords: Retrovirus, Helper-T cell, Anti- 
gens, Virology. (jes) 
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AD-A225 047/0/GAR PC A02/MF A01 
Southwest Foundation for Biomedical Research, San 
Antonio, TX. 

Immunological Approach to the Identification and 
Development of Vaccines to Various Toxins. 
Annual rept. 

T. C. Chanh, D. Armstrong, and R. C. Kennedy. 18 
Jun 90, 10p 

Contract DAMD17-87-C-7005 


Monoclonal antibodies specific for saxitoxin and tetro- 
dotoxin with higher binding affinities than those gener- 
ated under this contract are still being ht for. At- 
tempts to generate internal image monoclonal anti- 
idiotypic antibodies specific for the highest binding 
anti-saxitoxin and anti-tetrodotoxin antibodies are con- 
pers A monoclonal anti-idiotypic antibody, designat- 

DE8, specific for a protective anti-mycotoxin T-2 
monoclonal antibody (HD11) was generated. Adminis- 
tration of DE8 into syngeneic BALB/c mice induced a 
protective antibody response against the in-vitro and 
in-vivo toxicity of T-2. Keywords: Anti-idiotype vaccine, 
In-vitro and in-vivo protection against toxicity, Mono- 
clonal anti-idiotype antibody. (jes) 
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AD-A225 169/2/GAR PC A03/MF A01 
North Carolina Univ. at Chapel Hill. 

New Approaches to Hepatitis A Vaccine Develop- 


ment. 
Annual rept. 1 Mar 89-28 Feb 90. 
S. M. Lemon. Mar 90, 24p 


Hepatitis A virus (HAV) has historically been an impor- 
tant cause of morbidity among U.S. soldiers in the field. 
Work under this contract is directed at the develop- 
ment of a safe, inexpensive and effective hepatitis a 
Vaccine for use in military personnel. Two main re- 
search approaches are under investigation. First, we 
are examining synthetic oligopeptides representing the 
suspected surface structures of HAV. Octapeptides 
have been synthesized on polyethelene pins and 
probed with polyclonal and monoclonal antibodies in 
an effort to identify antigenic and potentially immuno- 
genic sequences. We have also determined the ability 
of poliovirus-HAV chimeric viruses to elicit neutralizing 
antibodies to HAV. The second approach involves the 
construction of an infectious cDNA construct derived 
from a virulent but cell culture-adapted variant of HAV. 
Genetic manipulation of such a construct will allow al- 
ternative approaches to the development of attenuat- 
ed vaccine candidates. Keywords: Hepatitis A vaccine; 
Synthetic oligopeptides, Monoclonal antibodies. (JES) 
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Journal article. 
S. J. Kennel, G. Mason, and S. Safe. c1986, 5p 
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Grant EPA-810995 
Pub. in Chemosphere, v15 n9-12 p2007-2010 1986. 


Pr in cooperation with Texas A and M Univ., 
Col Station. Sponsored by Environmental Re- 
Lab.-Duluth, MN. 


A adpamide, 3 conjugate of dioxin ( lobulin-2 
adi pf baer py Apr (TG- 
Aerie with peor ea c mice. Hybrido- 


mas were produced by cel 


albumin coupled 
ronbeiiean obnemehaba allt ghannueeentane 
ee gee 
for gerd MoAb. Fourteen —_ = 
TCDD but not with BSA alone. Antibodies were tested 
for binding to BSA-aniline to eliminate those with limit- 
ed binding . Initial studies indicated that most 
MoAbs bound -aniline as well as BSA-TCDD. 


to BSA-TCDD of more 

antisera demonstrated 

only a 5-fold discrimination. MoAb 391-1B was purified 

from mouse ascites fluid and after radioiodination, was 

tested for direct binding to BSA-TCDD or BSA-aniline. 

(125)| MoAb showed no binding to BSA-ani- 

line while c1O tthe oth Mo to BSA-TCDD 
(Ka = 4.5x10to the eighth 
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AD-A224 742/7/GAR PC A02/MF A01 
Massachusetts Univ., Amherst. Dept. of Biochemistry. 
— and Expression of Genes for Fiavivirus 
mmunogens. 

Annual summary r 15 Jun 88-14 Jun 89. 

M. J. Fournier, and T. L. Mason. 28 Jun 90, 8p 
Contract DAMD17-86-C-6156 


rw reporting period included: (i) ex- 
N- virus neutralizing epitope in E. coli 
(ii) expression of DEN- structural ps ae and 80% of 
the NS protein by a recombinant baculovirus (iii) exten- 
en ee 
and (iv) development of an assay to detect DE 

by non-radioactive means. Ki DNA probes; 
Recombinant ~y + Flaviviruses Subunit vaccine; Di- 
pew: Mice; Gene ; Biotechnology; BW 

INA; Cloning; Dengue fever. (JES) 
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California Univ., Berkeley. 
Virulence Markers of Dengue Viruses. 
Annual rept. (Final) 18 May 87-18 Aug 89. 
J. L. Hardy, and S. C. Kliks. 20 Feb 90, 47p 
Contract DAMD17-87-C-7118 


Illnesses in humans caused by the four serotypes of 
dengue virus from mild forms i. e. pyrexia of un- 
gh ge i aes Conan ees wt onyp orem 
— ie. dengue a lever ey 
shock syndrome (DHF/DSS). of the factors that 
contribute to the DHF and DSS disease outcome is 
proposed to be the variation in the virulence of dengue 
viruses. We initially evaluated monocyte-infectivity as a 
marker the for virulence of 2 virus by testi 
72 2 viral isolates associated with 

and DHF/DSS obtained from eight ic loca- 
tions for their ability to infect and multinly in freshly iso- 
lated human monocytes. Dengue-2 viral isolates from 
DHF/DSS patients exhibited a higher monocyte-infec- 
tivity than that of the isolates from PUO or DF patients. 
Statistical analyses of the data indicated a correlation 
between the probability of a dengue-2 viral isolate 
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causing DHF/DSS and the viral infection in human 
eg in the presence of dengue enhancing anti- 

bodies. Keywords: Dengue viruses, ue hemor- 
oes ‘ fever, Virulence, Virulence marker, rethame-vol 
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it of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


Objectives of this study were: to evaluate the potential 
of using various microorganisms to hydrolyse and li- 
quify peat; to determine the optimal conditions for peat 
pe aed and liquefaction; to study the co-metaboliz- 

able substances; to separate the compounds present 
in amen peat by alumina and silica acid chromatog- 
raphy and capillary gas chromatography; and to identi- 
fy the compounds in liquified peat by capillary GC- 
Mass spectrometry. Organisms used in the study in- 
clude: Coprinus comatus, Coriolus hirsutus, Gano- 
derma lucidum, Lentinus edodes, Lenzites trabea, 
Phanerochaete chrysosporium, Pieurotus ostreatus, P. 
sapidus, Polyporus adjustus, Neurospora sitophila, 
Rhizophus arrhizus, Bacillus subtilis, Acinetobacter sp. 
and Alcali sp. The fungi were maintained and 
cultivated in potato dextrose agar at 30 C. The bacteria 
were maintained in nutrient agar at 30 C. We have also 
initiated work on coal solubilization in addition to the 
studies on peat liquefaction. A relatively new substra- 
tum or semi-solid base for culture media called Plur- 
onic F-127, or Polyol (BASF, New Jersey). Objectives 
of this study were: (1) to study the growth patterns of 
Candida ML 13 on pluronic as Aare nin (2) to deter- 
mine the rate of microbial coal solubilization on plur- 
onic F-127 amended in different growth media; (3) to 
separate the mycelial mat of Candida ML 13 from un- 
solubilized coal particles and solubilized coal products 
from pluronic F-127; (4) to determine the effects of pH 
on microbial coal solubilization in pluronic F-127 
media; (5) the effect of concentration of pluronic F-127 
in media on coal solubilization; and, (6) to study the 
role of extracellular factors secreted by Candida ML 13 
on coal solubilization in pluronic F-127 media. Results 
are discussed. 4 refs. 
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Oak Ridge National Lab., TN. 

Adsorbents in oe Foreign trip report, 
April 17, 1987-May 1, 198 

C. D. Scott. 11 Ma a. 87, 7. ‘ORNL/FTR-2551 
Contract AC05-84 

Sponsored ipaepauenes of Energy, Washington, DC. 


The traveler presented an invited paper on dispersed- 
phase adsorbents for bioseparations at the Second 
International Conference on Separation Technology. 
Useful discussions were also held with Dr. J. Klein and 
his co-workers at the Biotechnology Research Institute 
in Brau , FRG. An invited seminar on recent 
work at ORNL on biotechnology was also presented at 
Braunschweig. 
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og tne ate Lab., TN 
a * 2 

sae hem in biotech and separations sci- 

ence. Foreign trip report, April 17, 1987-May 2, 

T. C. Scott. 14 May 87, 7p ORNL/FTR-2549 

Contract ACO5-840R21400 


Sponsored by Soueauae of Energy, Washington, DC. 
— of this document are illegible in microfiche 
pr ’ 


The traveler visited two research installations in West 
Germany to discuss biotechnology and separations 
science research and to attend and present an invited 
paper at the Second International Conference on Sep- 
arations Technology at Schloss Elmau. The visit to the 
Juelich Nuclear Research center centered around dis- 
cussions of biotechnology research with Professor M. 
Kula. The most interesting of these focused on contri- 
butions which could be carried out at ORNL and would 
involve interfacial transport phenomena in two-phase- 
polymer/aqueous extraction systems. Discussions at 
the Institute fur Heisse Chemie (Karlsruhe) centered 
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around separations science applications of high-inten- 
sity electric fields. The most important topic was defini- 
tion of operating parameters useful for evaluation of 
the emulsion-phase-contactor concept developed at 
ORNL. The Second International Conference on Sep- 
arations Technology provided a forum for exchanging 
ideas in the general area of separations science with 
internationally prominent scientists and engineers. 
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Identification and manipulation of Rhizobium phy- 
tohormone genes. Final report. 

Progress rept. 

G. S. Ditta. 27 Jun 88, 2p DOE/ER/13355-T1 
Contract FG03-85ER13355 

Sponsored by Department of Energy, Washington, DC. 
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The goal of this project was to determine whether phy- 
tohormone production by ited for sucoossh bacterium 
Rhizobium meliloti is _—— for successful modula- 
tion and symbiosis with la. specifically, we under- 
took the seas of cabot acid (IAA; auxin) produc- 
tion by R. meliloti and sought to create a mutant totally 
deficient in IAA biosynthesis. For many years it has 
been known that rhizobia are capable of synthesizing 
and excreting IAA, and it has often been suggested 
that this could be of importance for the initiation of root 
nodule development. Published work demonstrating 
the involvement of bacterial IAA genes in pathogene- 
sis by Pseudomonas syringae and Agrobacterium tu- 
mefaciens further emphasized the need for this type of 
study in Rhizobium. 
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Technical Resources, Inc., Gulf Breeze, FL. 

Phenol and Trichloroethylene Degradation by 

‘Pseudomonas cepacia’ G4: Kinetics and Interac- 

tions between Substrates. 

Journal article. 

B. R. Folsom, P. J. Chapman, and P. H. Pritchard. 

c1990, 9p EPA/600/J-90/110 

Grant EPA-R-68033479 

Pub. in Applied and Environmental Microbiology, v56 

n5 p1279-1285 May 90. Also pub. as Environmental 

Research Lab., Gulf Breeze, FL. rept. no. CONTRIB- 

aed —- by Environmental Research Lab., Gulf 
reeze, FL. 


Intact cells of Pseudomonas cepacia strain G4 com- 
pletely degraded trichloroethylene (TCE) following 
growth with phenol. Degradation kinetics were deter- 
mined for both phenol, used to induce requisite en- 
zymes, and TCE, the target substrate. At phenol con- 
centrations above 50 microM, phenol degradation was 
Ses ee apparent K(sub i) of 0.45 mM as 

led by the Haldane expression. To eliminate ex- 
pos nec problems associated with TCE volatility and 
Partitioning, a ‘no-headspace’ assay was developed 
allowing for direct and accurate determinations of 
aqueous TCE concentration. Using this assay proce- 
dure, apparent K(s) and V(max) values cnmines for 
TCE radation by intact cells were 5.6 microM and 
7.9 nmole/(min times mg protein) r ively. Follow- 
ing a transient lag , P. cepacia G4 degraded TCE 
at concentrations of at least 300 microM TCE with no 
apparent retardation in rate. 


061,171 

PBS$0-266982/GAR PC E06/MF E06 

po ‘es Faibles Radioactives, Gif-sur-Yvette 
tance). 

Etude Moleculaire de l’Expression des Genes des 

Antigenes de Surfac de la Paramecie (Molecular 

eee 

1990, te 2 

Text in English and French. Sponsored by Direction 

des Recherches, Etudes et Techniques, Paris 

(France). Centre de Documentation de I’Armement. 


The report describes research on regulation of para- 
mecium surface-antigen expression and DNA changes 
during macronuclear differentiation. The first paper 
discusses the nature of the paramecium cell surface, 
the structure of the genes coding for the membrane 
proteins, and the variability and expression mecha- 
nism of the membrane proteins. The second paper de- 
scribes the team’s cloning and sequencing of a ma- 
cronuclear DNA fragment of Paramecium primaurelia, 
strain 168, encompassing the entire coding region of 


the 168G membrane protein gene. The very short 
French-language introduction briefly summarizes infor- 
mation contained in the above articles in addition to 
describing how the team developed their microinjec- 
tion system. 
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061,172 
PB90-502501/GAR CP DO5 
Human Nutrition Information Service, Hyattsville, MD. 
Survey Statistics Branch. 
USDA Nutrient Data Base for Standard Reference, 
Abbreviated Version, Release 9 (IBM PS/2-720K) 
for Microcomputers). 

ata file. 
May 90, 4 diskettes USDA/DF/DK-90/030 
System: IBM PS/2; MS DOS —— system. Super- 
sedes PB90-500638. See also PB90-502535 and 
PB90-502584. 
The datafile is contained on four 720K, 3 1/2 inch dis- 
— double density. The diskettes are in ASCIl 
format. 


The file is made up of the most complete, most recent 
data base of food consumption data. Its initial data set 
was the updated version of Data Set 456-1 formatted 
to allow for the insertion of additional nutrients. As up- 
dates are made to Agriculture Handbook 8, the file is 
revised to include the changes made to values origi- 
nally contained in the file as well as the additional com- 
position values and additional foods. Iron values for 
enriched flour and bread, and other products made 
with enriched flour, have been changed to reflect re- 
vised standards of identity. The data file format, a list 
of foods descriptions and item numbers, which may be 
printed for use as a coding manual, appear as the first 
data set on the tape. A file to link foods already exist- 
ing under an old code to the new code assigned in the 
updated section for the same item has been included 
as the third data set on the tape. The first file on the 
tape is the coding manual. It contains the formats for 
the data sets, the set of nutrient numbers used in the 
Pod version of the file, the key to abbreviations used, 

the codes needed to identity the foods used in the data 
file and the weights used for the two household meas- 
ures reported in the publications. 


061,173 

PB90-502535/GAR CP DO4 
Human Nutrition Information Service, Hyattsville, MD. 
Survey Statistics Branch. 

USDA Nutrient Data Base for Standard Reference, 
Abbreviated Version, Release 9 (IBM PC/AT-1.2M) 
(for Microcomputers). 

Data file. 

May 90, 3 diskettes USDA/DF/DK-90/033 

System: IBM PC/AT; MS DOS operating system. Su- 
persedes PB9O-' 500604. See also PB90-502584 and 
PB90-502501. 

The datafile is contained on three 1.2M, 5 1/4 inch dis- 
kettes, high density. The diskettes are in ASCII format. 


The file is made up of the most complete, most recent 
data base of food consumption data. Its initial data set 
was the updated version of Data Set 456-1 formatted 
to allow for the insertion of additional nutrients. As up- 
dates are made to Agriculture Handbook 8, the file is 
revised to include the changes made to values origi- 
nally contained in the file as well as the additional com- 
position values and additional foods. Iron values for 
enriched flour and bread, and other products made 
with enriched flour, have been changed to reflect re- 
vised standards of identity. The data file format, a list 
of foods descriptions and item numbers, which may be 
printed for use as a coding manual, ar as the first 
data set on the tape. A file to link foods already exist- 
ing under an old code to the new code assigned in the 
updated section for the same item has been included 
as the third data set on the tape. The first file on the 
tape is the coding manual. It contains the formats for 
the data sets, the set of nutrient numbers used in the 
full version of the file, the key to abbreviations used, 
the codes needed to identify the foods used in the data 
file and the weights used for the two household meas- 
ures reported in the publications. 


061,174 
PB90-502584/GAR 





Human Nutrition Information Service, Hyattsville, MD. 
Survey Statistics Branch. 

USDA Nutrient Data Base for Standard Reference, 
Full Version, Release 9 (IBM PC/AT-1.2M) (for 
Microcomputers). 

Data file. 

May 90, 6 diskettes USDA/DF/DK-90/032 

System: IBM PC; MS DOS operating system. Super- 
sedes PB90-500596. See also PB90-502535 and 
PB90-502501. 

The datafile is contained on six 1.2M, 5 1/4 inch dis- 
kettes, high density. The diskettes are in ASCII format. 


The file is made up of the most complete, most recent 
data base of food consumption data. Its initial data set 
was the updated version of Data Set 456-1 formatted 
to allow for the insertion of additional nutrients. As up- 
dates are made to Agriculture Handbook 8, the file is 
revised to include the changes made to values origi- 
nally contained in the file as well as the additional com- 
position values and additional foods. Iron values for 
enriched flour and bread, and other products made 
with enriched flour, have been changed to reflect re- 
vised standards of identity. The data file format, a list 
of foods descriptions and item numbers, which may be 
printed for use as a coding manual, as the first 
data set on the tape. A file to link foods already exist- 
ing under an old code to the new code assigned in the 
updated section for the same item has been included 
as the third data set on the tape. The first file on the 
tape is the coding manual. It contains the formats for 
the data sets, the set of nutrient numbers used in the 
full version of the file, the key to abbreviations used, 
the codes needed to identify the foods used in the data 
file and the weights used for the two household meas- 
ures reported in the publications. 


061,175 

PB90-502592/GAR CP DO04 
Human Nutrition Information Service, Hyattsville, MD. 
Survey Statistics Branch. 

USDA Nutrient Data Base for Standard Reference, 
Supplement to Release 8 (IBM PC/AT-1.2M) (for 
Microcomputers). 

Data file. 

May 90, 4 diskettes USDA/DF/DK-90/034 

System: IBM PS/2; MS ODS operating system. Super- 
sedes PB90-500612. 

The datafile is contained on four 1.2M, 5 1/4 inch dis- 
kettes, high density. The diskettes are in ASCII format. 


The file is made up of the most complete, most recent 
data base of food consumption data. Its initial data set 
was the updated version of Data Set 456-1 formatted 
to allow for the insertion of additional nutrients. As up- 
dates are made to Agriculture Handbook 8, the file is 
revised to include the changes made to values origi- 
nally contained in the file as well as the additional com- 
position values and additional foods. Iron values for 
enriched flour and bread, and other products made 
with enriched flour, have been changed to reflect re- 
vised standards of identity. The data file format, a list 
of foods descriptions and item numbers, which may be 
printed for use as a coding manual, appear as the first 
data set on the tape. A file to link foods already exist- 
ing under an old code to the new code assigned in the 
updated section for the same item has been included 
as the third data set on the tape. The first file on the 
tape is the coding manual. It contains the formats for 
the data sets, the set of nutrient numbers used in the 
full version of the file, the key to abbreviations used, 
the codes needed to identify the foods used in the data 
file and the weights used for the two household meas- 
ures reported in the publications. 


Parasitology 


061,176 

AD-A224 746/8/GAR PC —— A01 

Naval Medical Research Inst., Bethesda, M 

Liver as a Major Site of Immunological Elimination 

of Murine Ma | ae sn Infection, Demonstrated 

with the Liver Perfusion Model. 

Journal article. 

J. W. Albright, G. W. Long, and J. F. Albright. Jun 90, 

7p Rept no. NMRI-90-48 

yin in Infection and Immunity, v58 n6 p1965-1970, 
un 90. 


The isolated liver perfusion model has been used to 
investigate immunological elimination of bacteria and 
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yeasts but not for analysis of mechanisms of immuno- 
logical destruction of extracellular parasitic protozoa. 
Extracellular trypanosomes are eliminated primarily 
through antibody (and complement)-promoted hepatic 
(Kupffer cell) uptake and destruction. We studied the 
Suitability of the isolated liver model system for analyz- 
ing the mechanism of immune elimination of mouse- 
specific Ti musculi and identified several 
factors which can complicate such analyses: (i) me- 
chanical trapping of trypanosomes that are quite large 
(for example, reproducing forms or epimastigotes) or 
are nonviable and, therefore, nondeformable; (ii) vari- 
able species and concentrations of cytadhesive mole- 
cules; and (iii) the integrity and composition of the try- 

mal surface coat. There was a substantial dif- 
ference between hepatic retention of infused T. mus- 
culi isms coated with a specific antibody and 
those devoid of antibody when both were suspended 
in normal mouse serum. The difference appeared suffi- 
cient to allow accurate quantitative studies of immune 
destruction in the liver. Reprints. (JES) 


061,177 

AD-A224 856/5/GAR PC A03/MF A01 
Memorial Sloan-Kettering Cancer Center, New York. 
Organization and Expression of Plasmodial Genes 
Required for Erythrocyte Invasion. 

Annual rept. (Final) 1 Aug 85-31 Jul 88. 

J. V. Ravetch. 22 Dec 89, 25p 

Contract DAMD17-85-C-5177 


Survival of the malaria parasite within its vertebrate is 
the result of multiple highly evolved mechanisms 
which allow the parasite to modulate or evade host de- 
fenses. Principle among these mechanisms is the abili- 
ty to minimize contact between the parasite and the 
host immune system by remaini ng intracellular for the 
majority of its asexual life-cycle. For P. falciparum, in- 
vasion of host erythrocytes, as well as the sequestra- 
tion of infected erythrocytes in the microvasculature, 
represent specialized mechanisms which are depend- 
ent upon receptor-ligand interactions between the 
parasite and host cells. As such these interactions rep- 
resent models by which to address questions of cell- 
cell interactions at the molecular level and which 

resent rational sites for therapeutic intervention. The 
research focus of the laboratory was aimed at defining 
the biochemical and genetic basis for merozoite inva- 
sion of erythrocytes and sequestration of the infected 
erythrocyte. Keywords: Malaria, Vaccine, Molecular bi- 
oa Recombinant DNA, Merozoite, Erythrocyte. 

jes 


Pest Control 


061,178 

PATENT-4 956 343 Not available NTIS 
nt of Agriculture, Washington, DC. 

Control of Insects by Roseotoxin B. 

Patent. 

P. F. Dowd, and R. J. Cole. Filed 2 May 88, patented 

11 Sep 90, 1p PB90-237298, PAT-APPL-7-188 993 

Supersedes PB88-229950. 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

patent available Commissioner of Patents, Washing- 

ton, DC 20231 $1.50. 


Roseotoxin B, a cyciodepsipeptide which is relatively 
nontoxic to mammals was found to cause mortality 
and significant reduction in growth when fed to neon- 
ate larvae of the corn earworm and southern army- 
worm as a component of the diet. Thus, it may be used 
to control Lepidopteran insect pests. 


061,179 
PATENT-4 956 353 
nt of Agriculture, Washington, DC 
insecticide 


Not available NTIS 
Departme 
Kojic Acid and Esters as | 
Patent. 
P. F. Dowd. Filed 16 Jun 88, patented 11 Sep 90, 1p 
PB90-237272, PAT-APPL-7-207 589 

PB88-243332. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


Kojic acid and its esters have been found to be more 
effective synergists for pyrethroid and carbamate in- 
secticides on H. zea and S. frugiperda. Thus they may 


061,182 


serve as replacements for the widely used methylene 
dioxyphenyl compounds such as piperony! butoxide. 


061,180 
PB90-265356/GAR PC A10/MF A02 
Corvallis Environmental Research Lab., OR. 


Review of 
al Pest Scastan Risk Assessment Program. 
Jul 90, 213p EPA/600/9-90/029 


In November 14-16, 1989, all investigators of research 
—_ jects funded under the EPA Office of Research and 
elopment (ORD) Biotech Risk Assessment 
Program assembled at the U.S. EPA Corvallis Environ- 
rane Research Laboratory for their third review of 
the research projects. Expanded abstracts presented 
at the meeting by EPA scientists and extramural coop- 
erators supported by the Program. Fifty-three ab- 
stracts were presented during nine sessions that cov- 
ered: development of recombinant microorganisms, 
detection and enumeration, dispersal and transport, 
gene exchange, effects of oe organisms, survivai 
and colonization, molecular, physiological, and ecolog- 
ical approaches to the determination of environmental 
effects of GEMS, and risk control. A panel of scientific 
peers reviewed and offered analysis of the EPA- 
funded research, relevancy of research emphasis, and 
adequacy of research facilities. Their summary com- 
ments are included in the document. 


Pharmacology & Pharmacological 
Chemistry 


061,181 

AD-A224 602/3/GAR PC A03/MF A01 

Virginia Ay ng and State Univ., Blacksburg. 
Performance 


Complex and Antihista- 
mine Use (Executive Summary). 

Final rept. 

H. L. Snyder, and V. J. Berg Rice. 1 Apr 90, 42p 


Research has demonstrated that the of anti- 
histamines (H1 antagonists) have sedative effects and 
can impair psychomotor performance; however, it is 
claimed that astemizole (hismanal) does not 

central nervous system side effects. A two-factor, re- 
peated measures, double-blind design was used to 
compare the effects of three treatments (two antihista- 
mines and one placebo) on cognitive information proc- 
essing, mood, selected physiological measures, sub- 
joules ‘feelings of drowsiness, and subjective perform- 
ance ratings in 28 healthy men. Evaluations were given 
at 1,3,5,7,9,11,13, and 15 hours post ingestion. 
of-day effects were evident in following directions, un- 
stable tracking, code substitution, serial addition/sub- 
traction, logical reasoning, manikin, and pattern com- 
parison tasks. A general trend of improved scores 
through the day was observed and a temporal pattern 
of a low performance was ed in the afternoon 
(2:00 pm and 4:00 pm). Temporal effects were noted 
for p' measures. Keywords: Cognitive per- 
formance, Visual motor performance, Mood scales, 
Antihistamine. (jes) 


061,182 

AD-A224 673/4/GAR PC A04/MF A01 
Texas Univ. Medical Branch at Galveston. Dept. of 
Microbi 


Combination Chemotherapy Using Immune Modu- 
lators and Antiviral Drugs Against Togaviruses 
and Bunyaviruses. 

Annual rept. (Final) 1 Mar-86-28 May 89. 

D. H. Coppenhaver, M. Sarzotti, |. P. Singh, H. Lucia, 
and S. Baron. 30 Sep 89, 62p 

Contract DAMD17-86-C-6119 


We have studied arbovirus and arenavirus models of 
important human pathogens in order to develop effec- 
tive combination therapies using antiviral drugs and im- 
munomodulators. The compounds were screened 
using Pichinde’ (PIC), an arenavirus; Banzi (BZ) and 
West Nile (WN), two flaviviruses; Semliki Forest (SF), 
an al ; and Bunyamwera (BW) and LaCrosse 
(LAC), two ’ punyaviruses. Antiviral drugs were 
screened in vitro and single compounds were evaluat- 
ed in vivo before combination ee were = 
signed. nificant protection agains’ was 

tained wi Caonded Geamnael with ribavirin. Ribavirin, 
interferon alpha/beta (IFN), IFN inducers, tumor ne- 
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crosis factor (TNF) and antibody were among the 
single agents which produced significant effects 
against arbovirus infections. Combinations of ribavirin 
and IFN, IFN and TNF, and poly (ICLC) and antibody 
produced strongly enhanced protection over single 
drug treatments in arbovirus systems. Keywords: |Im- 
munomodulators, Antivirals, Arboviruses, Arenavir- 
uses, Combination therapy. (jes) 


061,183 

AD-A224 703/9/GAR PC A03/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Combination of Atracurium and Vecuronium Com- 
pared to Vecuronium Administered Alone: Evalua- 
tion of the Time of Onset, Duration of Action, Intu- 
bating Conditions, and Cardiovascular Effects. 
Master’s thesis. 

a Austin. Jun 90, 43p Rept no. AFIT/CI/CIA-90- 
0 


Succinylcholine is often used as the neuromuscular re- 
laxant to facilitate endotracheal intubation in the pa- 
tient ote for emergency surgery. However, it is 
contraindicated in some patient subgroups. The pur- 
pose of this double blind, randomized study was to in- 
vestigate the use of the combination of atracurium and 
vecuronium compared to vecuronium used alone for 
accomplishing skeletal muscle relaxation to facilitate 
endotracheal intubation. This study was designed to 
test the hypotheses that the combination of atracurium 
0.40 mg/kg plus vecuronium 0.10 mg/kg (combination 
group) will result in a significantly shorter onset time 
and duration of action and will produce better intubat- 
ing conditions with no differences in cardiovascular ef- 
fects compared to vecuronium 0.28 mg/kg (vecuron- 
ium group) administered alone intravenously. (JES) 


061,184 

AD-A224 748/4/GAR PC A03/MF A01 
Army Medical Research Inst. of Chemical Defense, 
Aberdeen Proving Ground, MD. 

Anticonvulsant Effects of Diazepam and MK-801 in 
Soman Poisoning. 

Progress rept. Nov 87-Aug 88. 

T. M. A. Shih, and T. A. Koviak. May 90, 31p Rept 
no. USAMRICD-TR-90-02 


An animal model was developed to evaluate the anti- 
convulsant effects of diazepam and MK-801 in soman 
poisoning and to examine the possible mechanism of 
soman-induced convulsions. The oxime HI-6 (125 mg/ 
kg, ip) was given to male rats, to increase survival, 30 
min prior to 180 ug/kg, sc, (equivalent to 1.6 x LD50) of 
soman, which produced 100% occurrence of convul- 
sions. Initially, diazepam was studied with or without 
the concomitant administration of various doses of a 
tropine sulfate 30 min prior to soman challenge. Diaze- 
pam (1.25 to 10.0 mg/kg, im) alone did not prevent 
soman-induced convulsions. In the presence of 2, 4, 8, 
and 16 mg/kg of atropine, the anticonvulsant ED50 
doses of diazepam were 0.490, 0.257, 0.136 mg/kg 
respectively. Atropine sulfate at dose of 16 mg/kg pre- 
vented the soman-induced hypersecretion, showed 
some anticonvulsant activity and provided a good 
motor recovery. MK-801 by itself, at or above 1 mg/kg, 
prevented convulsions, but markedly potentiated the 
lethal effects produced by soman. With atropine (16 
ma/ka). the anticonvulsant ED50 for MK-801 was 
0.037 mg/kg, which indicated that MK-801 was about 
4 times as potent as diazepam, and the lethal interac- 
tions between MK-801 and soman were suppressed. 
Keywords: Soman, Diazepam, Convulsions, Anticon- 
vulsant, Mortality, Anticonvulsant, Atropine sulfate, 
Rat. (JES) 


061,185 

AD-A224 820/1/GAR PC A03/MF A01 
Center for Infectious Diseases, Atlanta, GA. Div. of 
Parasitic Diseases. 

Evaluation of Sodium Stibogiuconate (Pentostam) 
and Ketoconazole in the Treatment of American 
Cutaneous Leishmaniasis. 

Annual rept. 15 Nov 88-14 Nov 89. 

T. R. Navin. 16 Apr 90, 48p 


Guatemalans with parasitologically proven cutaneous 
leishmaniasis were randomly and equally divided into 3 
treatment groups: those receiving sodium stiboglucon- 
ate (Pentostam), 20 mg antimo: + Hy iv for 20 
days; those receiving ketoconazole ( mg/day po 
for 28 days; and those receiving placebo treatment. All 
patients tolerated the treatments well with the excep- 
tion of 2 patients in the ketoconazole group who pre- 
maturely stopped their medication; 1 developed ab- 
dominal pain and nausea and the other developed a 
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generalized erythematous papular rash. Thirteen 
weeks after inning treatment, the number of pa- 
tients from each group with completely healed and 
parasitologically negative lesions were as follows: 
sodium stibogluconate, 33 (83%); ketoconazole, 14 
(37%); and placebo, 10 (25%). The response rates for 
those with infections due to Leishmania braziliensis 
braziliensis were: sodium stibogluconate, 17 (94%); 
ketoconazole, 6 (32%); and placebo, 1(7%). The re- 
sponse rates for those with infections due to Leish- 
mania mexicana mexicana were: sodium stiboglucon- 
ate, 4 (50%); ketoconazole 8 (80%); and placebo, 6 
(38%). High dose sodium stibogluconate appears to 
be well tolerated and effective against infections 
caused by L. b. braziliensis but less so against infec- 
tions caused by L. m. mexicana, and ketoconazole ap- 
pears to be effective against infections caused by L. m. 
mexicana but less so for infections caused by L. b. bra- 
ziliensis. (jes) 


061,186 

AD-A224 886/2/GAR PC A04/MF A01 
Army Medical Research Inst. of Chemical Defense, 
Aberdeen Proving Ground, MD. 

Protective Effect of Physostigmine Plus Adjunct in 
Non-Human Primates Exposed to Soman. 

Final rept. Aug 88-Jul 89. 

J. D. von Bredow, K. D. Corcoran, G. F. Maitland, N. 
L. Adams, and J. V. Wade. Jul 90, 57p Rept no. 
USAMRICD-TR-90-07 


This study characterized the efficacy of pretreatment 
combinations consisting of physostigmine and scopol- 
amine or physostigmine and trihexyphenidy! against 
two toxic concentrations of soman (pinacolyl methyl- 
phosphonofluoridate) in cynomolgus monkeys. Pre- 
treatment of non-human primates with pyridostigmine 
followed by the administration of standard therapy 
consisting of atropine and 2-PAM has demonstrated a 
significant improvement in survival; however, the ani- 
mals still suffer severe convulsions, are a uncon- 
sciousness and a delayed recovery. The current study 
demonstrated that pretreatment of cynomolgus mon- 
keys with physostigmine salicylate (0.018 mg/kg) and 
either of the following anticholinergic adjunct doses, 
trihexyphenidy! (0.8 mg/kg) or scopolamine (0.017 
mg/kg), before exposure to soman demonstrates dra- 
matic protection even in the absence of therapy. Fol- 
lowing an exposure of the pretreated cynomolgus 
monkeys to 2 LD50 soman, complete survival is ob- 
tained without convulsions or loss of consciousness. 
When atropine and 2-PAM therapy is provided, the ex- 
posure dose to soman can be increased to 5 LD50, 
leading to complete survival of all animals without con- 
vulsions, but a short period of loss of consciousness 
and functional recovery within 30 minutes. The pre- 
treatment concept of physostigmine and anticholiner- 
gic adjunct demonstrates functional advantages over 
pyridostigmine pretreatment in survival and in rate of 
recovery following exposure to soman. (jes) 


061,187 

AD-A224 889/6/GAR 
Alabama Univ., University. 
se of immunoenhancing Drugs with Anti- 


PC A03/MF A01 


viral A against Members of the Arena-, 
Alpha-, and Adenoviridae. 

Final rept. 15 Jan 86-14 Jan 89. 

P. A. LeBlanc, and A. L. Winters. 15 Jun 89, 25p 
Contract DAMD17-86-C-6121 


Twenty-eight compounds or combinations of com- 
pounds were screened for their in vivo antiviral activity. 
Several preparations were found to be able to protect 
mice from challenge with mouse adenovirus but not 
Venezuelan equine encephalitis (VEE) virus. Only two 
compounds (AVS-1762 and AVS-1968) had any effect 
on survival of mice infected with VEE. Additionally, 
AVS-1758 was able to reduce the level of circulating 
VEE but was not able to alter the outcome of the infec- 
tion. Macrophage activation for cytolysis of virally in- 
fected targets was found to be different from cytolysis 
of a standard tumor target in sensitivity to stimuli, kinet- 
ics of the response, and sensitivity to inhibitors. This 
indicated that detection of changes in effector func- 
tions in nonviral systems may not be applicable to viral 
systems. The ability of various potential immunomodu- 
lators to effect macrophage, natural killer cell, and cy- 
totoxic T-cell responses were measured using virally 
infected cells as targets. Finally attempts were made 
to develop a mouse-lethal strain of Pichinde virus. Two 
plaque-type variant that grew well on mouse L-929 
cells were isolated. However, neither produced dis- 
ease in adult mice. (jes) 


061,188 

AD-A224 916/7/GAR PC A05/MF A01 
Illinois Univ. at Urbana-Champaign, Savoy. Aviation 
Research Lab. 

Effects of Atropine Sulfate on Aviator Perform- 


ance. 

Final rept. 15 May 83-14 Sep 84. 

H. L. Taylor, J. A. Dellinger, B. C. Richardson, M. H. 
Weller, and S. W. Porges. Sep 89, 78p ARL-TR-85-1, 
USAARL-CR-89-9 

Contract DAMD17-83-C-3150 


The purpose of the present study was to determine the 
effect of atropine sulfate on pilot performance, as 
measured in a flight simulator, and to investigate physi- 
ological correlates of this effect. The six dependent 
measures of flying the simulator using standard instru- 
ment procedures indicated the significant effects of at- 
ropine was found between the 0.5 and the 4.0 mg 
levels atropine. The most significant effect was to the 
4.0 mg level. For the Sternberg secondary task, reac- 
tion time and pars y | showed no atropine effects. 
Mean heart period (MHP), heart period variance (HPV), 
showed the effects of atropine sulfate and the time 
course of the effect. It was concluded that the 4.0 mg 
level of atropine produced significant performance de- 
crements and increased the risk of error when per- 
forming complex pilot tasks. The performance effects 
were found to lag behind the physiological effects. 
Keywords: Pilot performance, Simulators, Atropine sul- 
fate, Sternberg task, Chemical warfare, Or. hos- 
phate compounds, Instrument flight tasks. (JES) 


061,189 
AD-A225 010/8/GAR PC A06/MF A01 
South Carolina Univ., Columbia. Dept. of Microbiology 
and immunology. 
Novel Approaches for Targeting Antiviral Agents 
in the Treatment of Arena-, Bunya-, Flavi-, and Re- 
troviral Infections. 
Annual rept. 14 Dec 87-13 Dec 88. 
a < ——s A. Ghaffar, and E. P. Mayer. 22 May 

’ 1 p 
Contract DAMD17-88-C-8035 


This contract is devoted to the conjugation of selected 
antivirais (ribavirin) and immuno! lulators (MDP) to 
neoglycoprotein carriers (poly-L-Lysine or BSA). In 
vivo virus challenge studies suggest that MDP-BSA 
and Poly-L-Lysine conjugates are more effective than 
free MDP in enhancing resistance to HSV-1 hepatitis 
and pneumonitis. Moreover, conjugated MDP was 
more effective in enhancing RES function than was 
free drug. Squirrel monkeys are useful in the evalua- 
tion of orally administered immunomodulating agents 
which have been effective in mice. Studies on a 
dengue/squirrel monkey model have been initiated 
and it is anticipated that it should soon be ready for the 
evaluation of both liposome-encapsulated or conjugat- 
ed antivirals and immunostimulants. This primate 
model will be useful in establishing the preclinical effi- 
cacy of promising new drugs. A human macrophage 
antiviral assay is a valuable tool for in vitro evaluation 
of targeted antivirals and immunostimulants. This 
assay system has been used to study both RNA and 
DNA viruses and has allowed us to examine the bio- 
logical activity of free and conjugated drugs. For exam- 
ple, conjugation of the nucleoside analogue, PMEA, to 
poly-L-Lysine could be accomplished without any loss 
of biological activity as determined by the in vitro HSV- 
1/macrophage assay. Ongoing studies continue to ad- 
dress the in vivo efficacy of conjugated versus lipo- 
ee antivirals and immunostimulants. 
ies) 


061,190 
PATENT-4 954 526 Not available NTIS 
—— of Health and Human Services, Washing- 
on, DC. 
Stabilized Nitric Oxide - Primary Amine Complexes 
| min as Cardiovascular Agents. 

atent. 
L. K. Keefer. Filed 28 Feb 89, patented 4 Sep 90, 1p 
PB90-237280, PAT-APPL-7-316 958 
Supersedes PB89-200182. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


A method of treating cardiovascular disorders in a 
mammal, by administering to said mammal an effec- 
tive amount of a compound of the formula: (R- 
N(H)N(NO)O-L(sub y)X) wherein R is loweralkyl, aryl, 





arylalkyl, or cycloalkyl, any of which R groups may be 
optionally substituted by one to three substituents se- 
lected from the group consisting of: halo, hydroxyl, 
alkoxy, amino, amido, formyl, carboxyl, or nitro; and 
wherein X is a pharmaceutically acceptable cation, a 
pharmaceutically acceptable metal center, or a phar- 
maceutically acceptable organic group selected from 
loweralkyl, acyl or amido, and Y is 1 to 3 consistent 
with the valence of X. Pharmaceutical compositions 
containing the compounds are also provided. 


061,191 

PBS0-266834/GAR PC E05/MF E05 
Institut Curie, Paris (France). Section de Biologie. 
Pharmacomodulation de Reactivateurs de Cholin- 
esterases (Pharmacomodulation of Cholinester- 
ase Reactivators). 
Final rept. 
25 Feb 90, 39p 
Text in French; summary in English. 


The study involved the synthesis of 26 original pyridinic 
oxime compounds in quantities large enough to allow 
them to be biologically evaluated as reactivators of 
acylcholinesterase inhibited by organophosphate poi- 
sons. The compounds were derived from nitrogenous 
heterocyclic aldehydes for the purpose of developing 
cholinesterase-reactivating or -protective properties. 
Substituent(s) were chosen to improve the nucleophi- 
lic bioavailability, and biodistribution of the active com- 
pounds. Researchers also sought to increase the 
therapeutic coefficient by decreasing the compounds’ 
own toxicity, notably by producing asymmetrical de- 
rivatives. The structures of the compounds were physi- 
cochemically verified. The formulas for the original 
compounds were devised from in vitro and in vivo bio- 
logical results of studies of previously furnished sub- 
stances. 


Physiology 


061,192 

AD-A224 631/2/GAR 

California Univ., 
physics. 

Molecular Sensor Based on Olfactory Transduc- 

tion. 

V. Vodyanoy. 1989, 14p ARO-25774.2-LS 

Contract DAAL03-88-K-0077 

Pub. in Molecular Electronics. Biosensors and Biocom- 

puters, p317-328, 1989. 


The initial step in odor perception by an olfactory 
system is the momentary binding of odorant molecules 
to receptor sites of olfactory receptor ceils. The inter- 
action between odorant molecules and some receptor 
sites is highly specific. Humans and animals can dis- 
criminate between odorants with a high degree of mo- 
lecular similarity, for example, between optical iso- 
mers. The olfactory system is capable of responding at 
threshold to very small concentrations of airborne 
chemicals. The basic idea of the present work is the 
use of functional reconstitution of the olfactory recep- 
tor cell to produce an artificial system responsive to 
small (subnanomolar) concentrations of odorant for 
quantitative analysis of the odorant-receptor interac- 
tion, study this interaction, and then use this informa- 
tion toward the development of a chemosensitive 
device. (JES) 


PC A03/MF A01 
Irvine. Dept. of Physiology and Bio- 


061,193 

AD-A224 642/9/GAR PC A06/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Normative Data Study of Isometric Neck Strength 
in Healthy, Adult, Males Ages 18-35. 

Master’s thesis. 

pg Keller. 1990, 105p Rept no. AFIT/Ci/CIA-90- 


Isometric neck muscle contraction forces generated 
during attempted neck flexion, extension, and side 
bending by sixty subjects were measured using a load 
cell in order to establish normal ranges for cervical 
muscle strength. Contraction forces during three trials 
were collected and measured using ASYST 2.01. Time 
a forces and instantaneous peak forces gen- 
erated were compared and no significant differences 
were evident. Measured mean extension forces (236 
N) exceeded mean flexion forces (202 N) and mean 
side bending forces (155 N). Anthropometric measure- 
ments correlated poorly with measured cervical forces 


and are not recommended as cervical strength predic- 
tors. Correlations between dominant grip strength and 
neck strength were sought but no relationship was ap- 
parent. Force variability between trials was evaluated 
with analysis of variance testing, with significance set 
at p < 0.05. Increased forces were generated by suc- 
cessive contractions. Comparisons between right and 
left lateral neck strength indicated no statistically sig- 
nificant functional metry between the two sides. 
Six subjects (10%) were randomly selected to return 
for repeat testing to evaluate test-retest reliability using 
paired t-tests, and no consistent differences between 
tests were evident. 


061,194 


AD-A224 687/4/GAR PC A03/MF A01 


Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Detecting Target Words 
Auditory inputs. 
Master’s thesis. 

ry Barker. 1990, 38p Rept no. AFIT/CI/CIA-90- 


ile Monitoring Multiple 


This thesis examines how can humans best detect an 
auditory input while monitoring several inputs simulta- 
neously. Two separate experiments were conducted, 
using a divided attention paradigm, to determine what 
factors influence target word detectability. Results 
from both experiments show an advantage in target 
detection if a person listens to one input in one ear and 
the other in the other ear (stereo) versus listening to 
both inputs in both ears (mono). Target detection was 
unaffected by variations in presentation rate in the 
range of 0.5 to 1.5 seconds. In the second experiment 
number of voices was examined as a factor. When 
both inputs were presented to each ear (mono) there 
was a Clear advantage when listening to inputs that 
were recorded using two different voices (female and 
male) versus using only one voice (male only). Howev- 
er, the addition of a second voice did not improve 
target detection in the stereo condition. This latter find- 
ing may represent a limit on the effects of channel sep- 
aration in target detection situations. Both a recency 
and primacy effect in terms of target detection as a 
function of the targets serial position in the list was 
found in both experiments. Results of these experi- 
ments have direct implications for practical applica- 
tions, such as communication systems used by airline 
pilots. Keywords: Auditory perception; Psychoacous- 
tics; Information processing; Speech; Word recogni- 
tion; Theses. (EDC) 


061,195 
AD-A224 791/4/GAR PC A03/MF A01 
— Health Research Center, San Diego, CA. 
ha ames and Psy ical Effects of Sustained 
Shipboard Operations on U.S. Navy Personnel. 
Interim rept. Jul-Sep 88. 
R. G. Burr, L. A. Palinkas, G. R. Banta, M. W. 
Congleton, and D. L. Kelleher. 1 Apr 88, 28p Rept 
no. NHRC-89-18 
Presented at the Annual Convention of the American 
Psychological Association (98th) Aug 90, Boston, MA. 


Crew members of a U.S. Navy frigate and a guided 
missile cruiser were studied to determine if physical 
and psychological status u ee degradation during a 
period of high level readiness (Condition | or GQ). 
jectives of the study included identifying the relation- 
ship between health and mood under these conditions. 
Crew members completed a health-symptoms check- 
list and a Profile of Mood States questionnaire. A sub- 
sample of crew members aboard both ships also com- 
pleted questionnaires at four time periods during a 24- 
hour period; including prior to, and after, a period of 
GQ. The most commonly reported physical symptoms 
aboard both ships were physical fatigue, muscle 
aches, headaches, and muscle strain. Crewmen 
aboard the frigate reported significantly = physi- 
cal and psychological fatigue than crewmen aboard 

the cruiser. Among the sub-sample of crewmen who 
completed questionnaires at four intervals, a signifi- 
cant decline in tension/anxiety, anger/hostility, and 
depression over time was observed, although person- 
nel aboard the cruiser reported si ignificant in increases in 
fatigue and confusion, and a signi decline in — 
immediately after a period of GQ. Tension/anxiety and 
fatigue were independently predictive of total health 
symptoms. Some decline in mood occurred between 
pre-GQ and post-GQ as indicated by a decline in vigor 
and an increase in fatigue and confusion among crew 
members of the cruiser. The decline in negative mood 
scores over time may indicate that some adaptation to 
sustained operations took place. 


061,198 
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AD-A224 897/9/GAR PC AO1/MF A01 
California Univ., Irvine. Dept. of Pharmacology. 
Neuronal Mechanisms of Intelligence. 

Final rept. 

L. Stein. 18 Dec 85, 3p AFOSR-TR-90-0822 

Grant AFOSR-83-0321 


The equipment purchased on this grant is being used 
for on-line experimental control, data collection and 
data analysis on studies of the adaptive rules used by 
mammalian brain cells during conditioned behaviors. 
The research is based on the assumption that human 
intelligence has evolved from the goal-seeking brain 
functions of lower forms, and that these functions in 
turn depend on a capacity for behavior to be strength- 
ened or rewarded by its consequences (positive rein- 
forcement). We furthermore assume that positive rein- 
forcement of the intact organism is physiologically me- 
diated at the level of the single neuron, rather than at 
(ede ‘ of the multi-neuronal assembly or network. 


061,197 


AD-A224 915/9/GAR PC A04/MF A01 
Army Aeromedical Research Lab., Fort Rucker, AL. 
Visual Performance of Contact Lens-Corrected 
Ametropic Aviators with the M-43 Protective Mask. 
Final rept. 

R. R. Levine, M. R. Lattimore, and |. Behar. May 90, 
61p Rept no. USAARL-90-12 


This study investigated the use of extended wear soft 
contact lenses with the Apache aviator’s M-43 protec- 
tive mask. Visual functions tests (high and low con- 
trast, visual acuity, contrast sensitivity, color vision), 
visually-based cognitive tests, and user-comfort ques- 
tionnaires were employed with normally sighted avi- 
ators and with aviators fitted with hydrogel soft contact 
lenses. Tests were administered before don- 
a the mask, immediately after donning the mask, 

at hourly intervals, over the course of the next four 
hours of continuous mask were. Physiological function 
(tear break-up time, tear production, slit lamp examina- 
tion) was assessed before donning the mask and di- 
rectly after its removal. Study results indicated, for 
some subjects in both groups, the presence of subjec- 
tive discomfort from M-43’s airflow around the eyes) 
and mildly the presence of subjective discomfort (from 
the M-43’s airflow around the eyes) and mildly in- 
creased conjunctival injection (’redness’). However, 
no significant changes in visual function, nitive per- 
formance, or physiological function were ed in 
either group as a result of wearing the mask. These 
data confirm previous work indicating acceptable 
visual performance with the M-43 mask and indicate 
that extended wear soft contact lenses can be worn 
with the M-43 protective mask without degrading se- 
lected aspects of visual performance. 


061,198 


AD-A224 935/7/GAR PC A03/MF A01 

Anacapa Sciences, Inc., Fort Rucker, AL 
Experimental Evaluation of the Cueing Procedures 

Used with the Pilot’s Line-of-Sight Reticle. 

Interim rept. Feb 87-Dec 89. 

R. D. Weeter, D. M. McAnulty, C. A. Gainer, and J. 

H. Hiller. Jun 90, 46p ASI690-316-90, ARI-RN-90-28 

Contract MDA903-87-C-0523 


Three experiments were conducted to evaluate the 

—_ procedure for the copilot-gunner’s (CPG) line- 
of-sight (LOS) symbol in the AH-64A pilot night vision 
system. The location of the CPG, or Cued, LOS is indi- 
cated by dots positioned on i ow axes extending 
com enon iden 90 deg, 180 deg, 270 deg) of the 
pilot’s LOS reticle. The procedure uses either one- 
two-dot cues to indicate one of eight search areas for 
when the plot must beresight the hograted helmet 
when ilot must t i rai me 
and phar dg sight yon (IHADSS). The three ex- 
periments used a selective visual attention paradigm. 
Experiment 1 evaluated the effects of the number of 
cueing elements and the presentation duration on the 
accurate perception of the cues. Experiment 2 com- 
pared the effectiveness of the one-and two-dot cues in 
locating a fixed target. Experiment 2 also evaluated the 
effects of presentation duration and practice on target 
identification accuracy. Experiment 3 evaluated the 
effect of the secondary meaning (boresight required) 
on the accuracy of target identification under the dot, 
duration, and practice conditions. (rh) 
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061,199 
AD-A224 944/9/GAR PC A03/MF A01 
State Univ. of New York at Buffalo. Dept. of Physiolo- 


Senular and Molecular Mechanisms of High Pres- 
sure Inotropy in Cardiac Muscle. 

Annual rept. 1 Aug 89-31 Jul 90. 

P. M. Hogan, and S. R. Besch. 1 Aug 90, 13p 
Contract N00014-88-K-0550 


We have spent the past year designing, building and 
testing the components of a microfluorimeter system 
for measuring cytosolic calcium in single cardiac cells 
at high hydrostatic pressure. The central element of 
the system is a 75 microliter cell chamber fitted with 
windows and placed in the optical axis of a Zeiss in- 
verted microscope. An optical network has been de- 
vised to record simultaneously the fluorescent emis- 
sion from FURA-II, a calcium reporter dye, and sarco- 
mere spacing from differential interference contrast 
imaging. To achieve the required microsecond time 
resolution and sub-micrometer space resolution we 
have integrated optical, mechanical and electrical 
components using an 80386/80387 central processor 
with custom interface hardware and software. Details 
of these technical developments are provided in our 
annual report. Keywords: Membranes, Cardiac 
muscle, Contraction force, Calcium, Inotropy, Myocyte, 
Pressure. (jes) 


061,200 

AD-A225 021/5/GAR PC A03/MF A01 

Ohio Wesleyan Univ., Delaware. Dept. of Psychology. 

— of Retinal Function Following Laser Irra- 
n. 

Midterm technical rept. 30 Oct 87-29 Oct 89. 

D. O. Robbins. May 90, 25p 

Contract DAMD17-88-C-8032 


Exposure of the foveal to a single or multiple pulses of 
coherent light produce both transient and permanent 
changes in the eye’s ability to resolve fine spatial 
detail. The immediate effects are often large, reflecting 
a total loss of foveal functioning —— depending 
upon exposure conditions, are reversible. Permanent 
functional changes in achromatic and chromatic acuity 
can occur in the absence of gross morphological 
damage and at power densities below the ED50 level 
provided the area of involvement is large. At power 
densities above the ED50 level, little if any permanent 
and consistent deficits in visual performance are noted 
if the damage is restricted to relatively isolated areas 
of either the fovea or parafovea. Keywords: Laser 
safety (MPE), Nd/YAG, Rhesus monkeys, Flash 
effects(Visual); Long-term visual deficits, Light-in- 
duced damage, Glare effects. (JES) 


061,201 

AD-A225 109/8/GAR PC A04/MF A01 
Oregon Univ., Eugene. 

Stereopsis and the Combination of Surface Cues. 
Final rept. 

K. A. Stevens, and J. Beck. 10 Jul 90, 73p 

Contract N00014-87-K-0321 


This report describes research nee the integra- 


tion of spatial information. Part | (Stevens) reports 
work that addresses questions of integration, including 
the form of the spatial information provided by human 
stereopsis towards the perception of visual surfaces 
and the strategies by which this information is recon- 
ciled with monocular 3D information. Part || (Beck) 
concerns how surface orientation and distance are 
perceived in wire-frame figures that are projected orth- 
ographically. 


061,202 

AD-A225 137/9/GAR PC A04/MF A01 
Marine Biological Lab., Woods Hole, MA. 

Abstracts of Papers Presented at the Annual Meet- 
ing of the Society of General Physiologists (42nd) 
Held in Woods Hole, Massachusetts 7-10 Septem- 
ber 1988. 

1988, 59p 

Contract N00014-88-J-1190 

Pub. in Jnl. of General Physiology v92 p1a-57a, 1988. 


No abstract available. 
061,203 
PATENT-4 873 990 Not available NTIS 


National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
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} nen gacames Pressure Probe. 

tent. 

H. K. Holmes, T. C. Moore, and A. J. Fanti. Filed 23 
Sep 88, patented 17 Oct 89, 7p N90-23706/6, PAT- 
APPL-7-248 020 

Supersedes N89-14408 (27 - 6, p 757). 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


A probe for measuring circumferential pressure inside 
a a cavity is disclosed. In the preferred embodi- 
ment, a urodynamic pressure measurement probe for 
evaluating human urinary sphincter function is dis- 
closed. Along the length of the probe are disposed a 
multiplicity of defo le wall sensors which typicall 
comprise support tube sections with flexible side wall 
areas. These are arranged along the length of the 
probe in two areas, one just proximal to the tip for the 
sensing of fluid pressure inside the bladder, and five in 
the sensing section which is positioned within the ure- 
thra at the point at which the urinary sphincter con- 
stricts to control the flow of urine. The remainder of the 
length of the probe comprises multiple rigid support 
tube sections interspersed with flexible support tube 
sections in the form of bellows to provide flexibility. 


061,204 

PB90-266842/GAR PC E05/MF E05 
Direction des Recherches, Etudes et Techniques, 
Paris (France). Centre de Documentation de |’Arme- 
ment. 

Etude Neurophysiologique et Neurochimique des 
Structures Responsables des Ajustements Postur- 
aux Lies aux Mouvements (Neurophysiological 
and Neurochemical of Structures Governing 
Postural Adjustments to Movements). 

1990, 22p 

Text in French; summary in English. 


The study sought to discover the mechanism and 
Structures involved in postural adjustments to move- 
ments, using electrophysiological and neurochemical 
methods. Postural responses were studied by looking 
at their biomechanical and a Bn mani- 
festations. Adult cats in whom cortical electrodes had 
been implanted in areas of the brain corresponding to 
paw movements were trained to stand with each paw 
placed on a separate platform equipped with stress 
gauges. The gauges were used to measure the force 
with which the animal’s leg pressed against the plat- 
form, and variations in electric potential were fed into a 
computer to be converted to numerical values. Two 
cannula were also implanted into the occipital-parietal 
region of the skull for micro-injections, and pressure 
recordings were made following electroshock stimuli 
with and without injections. The authors discuss their 
results, which indicate activation of the lateral vestibu- 
lar nucleus, the reticular pontine nuclei, and the locus 
ceruleus during postural adjustments to movements. 


Psychiatry 


061,205 

AD-A224 793/0/GAR PC. A03/MF A01 
Naval Health Research Center, San Diego, CA. 
Alcohol and Drug Abuse H: talizations Among 
Submarine Personnel in the U.S. Navy. 

Interim rept. 1974-1979. 

R. G. Burr, and L. A. Palinkas. 9 May 90, 18p Rept 
no. NHRC-90-7 

Presented at var Occupational Health and Preven- 
a Medicine Workshop (32th) Mar 90, Virginia Beach, 


This study evaluated alcohol and drug abuse risks as- 
sociated with U.S. Navy submarine duty by comparing 
hospitalization rates of submariners with surface-ship 
personnel for five occupational groups. Occupational 

roups included administrative/clerical, apprentice, 

lue collar, electronic/technical, and medical person- 
nel. Occupational groups were compared between 
ship type using age-adjusted hospitalization rates for 
alcohol and drug abuse related diagnoses. For alcohol 
abuse, submarine personnel had significantly lower 
hospitalization rates than surface-ship personnel for 
each of the five occupational groups. Hospitalization 
rate for alcohol abuse across all occupational groups 
for submariners was less than one-half the rate for sur- 
face-ship personnel. For drug abuse hospitalizations, 


submarine personnel had a significantly lower rate in 
the blue collar occupations. Hospitalization rate for 
drug abuse across all occupational groups for subma- 
riners was about one-half the rate for surface-ship per- 
sonnel. Reasons for lower alcohol and drug abuse 
among submariners may be stringent screening, 
ro levels of education, and severe penalties for 
substance abuse for submariners. 


061,206 

AD-A225 069/4/GAR PC A03/MF A01 
Walter Reed Army Inst. of Research, Washington, DC. 
Walter Reed Army Institute of Research (WRAIR) 
Annual Research Summaries. *. 

Scientific rept. 1 Oct 88-30 Sep 89. 

J. E. McCarroll. 30 Sep 89, 44p 


This WRAIR Annual Report concerns research activi- 
ties conducted by members of the Department of Mili- 
tary Psychiatry for the period 1 October 1988 - 30 Sep- 
tember 1989. This report provides a status update of 
research projects to include a brief description of the 
purpose, major projects completed during this period, 
and those expected during the next fiscal year. Key- 
words: Stress, Coping, Survivor, Traumatic loss, Sui- 
cide, Cohesion, Morale, Performance, Reconstitution, 
Work, Leadership, NCO, COHORT, Soldier, Family 
,Wives, Spouse, Children. 


Public Health & Industrial Medicine 


061,207 

AD-A224 671/8/GAR PC A02/MF A01 
Naval Health Research Center, San Diego, CA. 
Cross-Sectional Demographic Characteristics of 
Human immunodeficien Virus Seropositive 
Navy and Marine Corps Active-Duty Personnel. 
Final rept. 

F. C. Garland, E. D. Gorham, M. R. Miller, T. M. 
Hickey, and L. L. Balazs. 21 Mar 90, 10p Rept no. 
NHRC-90-3 


This report describes the demographic characteristics 
of HIV seropositive Navy and Marine Corps personnel 
on active duty on Dec 31, 1989. There were 1,200 ser- 
opositive Navy and Marine Corps personnel (point 
prevalence rate of 1.50 per 1,000). Officers had lower 
prevalence rates (Navy: 1.01, Marine: 0.41) than enlist- 
ed personnel (Navy: 1.86, Marine: 0.76). HIV seropre- 
valence rates were higher in men, who had a rate of 
0.60 compared to 0.38 for women. Personnel aged 25 
to 29 had the highest prevalence rates. The preva- 
lence rate in blacks (3.44) was approximately three 
times higher than in whites (1.11) or other (1.25) races. 
Persons with more than 12 years of education had 
slightly higher rates than those with 12 or fewer years 
of education. An ee trend in prevalence rates 
was seen with increasing length of service. Although 
the demographic patterns were similar for the Navy 
and the Marine Corps, Marine Corps rates were lower 
in all demographic categories. Keywords: Naval per- 
sonnel demography; Acquired immunodeficiency syn- 
drome; Human immunodeficiency virus. (edc) 


061,208 

AD-A224 792/2/GAR PC A04/MF A01 
Naval Health Research Center, San Diego, CA. 

Gaining Control of Occupational Injury and Iliness 
in the U.S. Navy Civilian Work Force. 

Final rept. 

A. Hoiberga. 16 Jan 90, 59p Rept no. NHRC-90-8 


This report describes a process, the Navy Occupation- 
al Injury and Illness Case Management Process (NAV- 
CAMPRO), that was designed to integrate all phases 
of managing cases of occupational injury or illness and 
to institutionalize the control of these cases in order to 
achieve effective care coordination, case manage- 
ment, and cost containment. In NAVCAMPRO, role 
specifications are delineated for the following partici- 
pants: supervisor, case manager, attending physician, 
occupational health nurse, health clinic liaison, light- 
duty supervisor, safety officer, physical therapist, secu- 
rity investigator, employees of the Department of 
Labor-Office of Workers’ Compensation Programs, pri- 
vate physicians, representatives of labor organiza- 
tions, and injured employees. Another important facet 
of NAVCAMPRO is the development and implementa- 
tion of training programs as well as an incentive pro- 
gram (CARE). To implement NAVCAMPRO, key par- 





ticipants receive training, the process is instituted at a 
naval industrial setting, and an evaluation program of 
the effectiveness of NAVCAMPRO in meeting the 
aforementioned criteria is initiated. Keywords: 
CARE(Create A Returned Employee); Care coordina- 
tion; Case management; Cost containment; Training 
programs; Evaluation; Civilian personnel; Occupation- 
al injury and illness; Medical services costs; Integrated 
systems. (edc) 


061,209 
AD-A224 795/5/GAR PC A03/MF A01 
Naval Health Research Center, San Diego, CA. 
Disease and Non-Battle Injury Rates For Marine 
— — Personnel during Peacetime. 

inal rep 
L. A. Hermansen, M. R. White, E. K. Shaw, and W. 
M. Pugh. 30 May 90, 22p Rept no. NHRC-90-10 


Inpatient data for shore-based U.S. Marine Corps per- 
sonnel serving in specified worldwide geographical re- 
gions during 1980- 1984 were extracted from historical 
medical files. Outpatient data were collected from a 
sample population of Marines serving aboard U.S. 
Navy ships during 1989 deployments. These data 
were matched against population data to provide inpa- 
tient and outpatient DNBI rates for specific geographi- 
cal regions. Rates were computed for each of the 
major illness and injury categories defined in the Inter- 
national Classification of Diseases, Ninth Revision 
(ICD-9). The area with the highest overall hospital ad- 
mission rates for shore-based Marines was the North- 
east Asia region. The highest number of hospital ad- 
missions in all regions was for the Injury and Poisoning 
category, followed by Mental Disorders and Diseases 
of Digestive System. The area with the highest outpa- 
tient visit rates for deployed — Marines was 
the European region (Atlantic/Mediterranean). The 
highest outpatient visit rates in all regions were for Dis- 
eases of the Digestive System in Europe and North- 
east Asia, and Diseases of the Respiratory System in 
Southwest Asia. Although these results reflect DNBI 
rates under peacetime conditions, it is expected that 
these data will be useful in developing projections for 
overseas medical support requirements in times of 
conflict. (sdw) 


061,210 
DE$0013588/GAR PC A99/MF A04 
Department of Energy, Washington, DC. Assistant 
Secretary for Environment, Safety and Health. 

Team assessment of the Brookhaven Nation- 
al Laboratory. Volume 2, Appendices. 
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This report documents the results of the Department 
of Energy’s (DOE’s) Tiger Team Assessment conduct- 
ed at Brookhaven National Laboratory (BNL) in Upton, 
New York, between March 26 and April 27, 1990. The 
BNL is a multiprogram laboratory operated by the As- 
sociated Universities, Inc., (AUI) for DOE. The purpose 
of the assessment was to provide the status of envi- 
ronment, safety, and health (ES&H) programs at the 
laboratory. The scope of the assessment included a 
review of management systems and operating proce- 
dures and records; observations of facility operations; 
and interviews at the facilities. Subteams in four areas 
performed the review: ES&H, Occupational Safety and 
Health, and Management and Organization. The as- 
sessment was comprehensive, covering all areas of 
ES&H activities and waste management operations. 
Compliance with applicable Federal, State, and local 
regulations; applicable DOE Orders; and internal BNL 
requirements was assessed. In addition, the assess- 
ment included an evaluation of the adequacy and ef- 
fectiveness of the DOE and the site contractor, Asso- 
ciated Universities, Inc. (AUI), management, organiza- 
tion, and administration of the ES&H programs at BNL. 
This volume contains appendices. 
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This report documents the results of the Department 
of Energy’s (DOE’s) Tiger Team Assessment conduct- 


ed at Brookhaven National Laboratory (BNL) in Upton, 
New York, between March 26 and April 27, 1990. The 
BNL is a multiprogram laboratory operated by the As- 
sociated Universities, Inc., (AUI) for DOE. The purpose 
of the assessment was to provide the status of envi- 
ronment, safety, and health (ES&H) programs at the 
Laboratory. The scope of the assessment included a 
review of management systems and operating proce- 
dures and records; observations of facility operations; 
and interviews at the facilities. Subteams in four areas 
performed the review: ES&H, Occupational Safety and 
Health, and Management and Organization. The as- 
sessment was comprehensive, covering all areas of 
ES&H activities and waste management operations. 
Compliance with applicable Federal, State, and local 
regulations; applicable DOE Orders; and internal BNL 
requirements was assessed. In addition, the assess- 
ment included an evaluation of the adequacy and ef- 
fectiveness of the DOE and the site contractor, Asso- 
ciated Universities, Inc. (AUI), management, organiza- 
tion, and administration of the ES&H programs at BNL. 
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The object of the research contract was to study the 
ee variation of the HIV virus among French and 

airian subjects, and to induce cytotoxic lymphocytes 
directed against HIV-infected cells. The serologic vari- 
ability of samples taken in Paris, Kinshasa and suburb, 
Lubutu, Goma, and villages bordering Uganda was de- 
termined through serologic profiles; gene amplification 
of proviral DNA fragments, cloning, and sequencing 
were also performed to study HIV variability. in the 
second part of the study, techniques for measuring re- 
strained (CTL type) or non-restrained HLA anti-HIV cy- 
totoxic activity were devised, specific anti-HIV cyto- 
toxic activity was shown in immunized or infected sub- 
jects, and the condition for antigenic stimulation a 
to induce specific anti-HIV cytotoxicity was evaluated. 
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The Kremers/Van Norren model gives a comprehen- 
sive across species description of retinal light damage 
threshold as a function of exposure time. It is based 
upon the assumptions (a) that absorption in pigments 
in retina and pigment epithelium produces a toxic 
agent; (b) that at sub-bleaching light levels the main 
mediating pigment is rhodopsin; and (c) that at supra- 
bleaching level other pigments, possibly rhodopsin 
bleach products, take over. In the first part of this 
report we have verified the validity of a few silent as- 
sumptions in the Kremers/Van Norren model: the neg- 
lection of the dynamic nature of the bleach process; 
the assumption that it is the maximum concentration of 
the toxic agent that determines the degree of damage; 
and the assumption that there is no cumulative effect 
of residual damage. The first assumption proved to be 
entirely justified. The second one not, but the mathe- 
matics of the original Kremers/Van Norren ipti 

remain valid when we apply their 3.5* 10(5) time con- 
stant to the repair process, rather than to the toxic 
agent removal. As to the last assumption, the conse- 
quences of a cumulative residual damage mechanism 
are quantified. In the second we have tried to draw 
consequences for practice. This is done in two ways. 
In the first place the results of the model computations 
were converted to convential Threshold Limit Values 
(TLVs) to make them comparable to current safety 
standards. It is shown that, on the basis of the model 
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interpretation, these need considerable revision in the 
long term exposure domain. In the second place the 
significance is discussed for sunglass prescription. It is 
shown that requirements for visual comfort run greatly 
parallel to requirements for ocular safety. 
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A comprehensive study of the electrochemical genera- 
tion of Tc-MDP complexes at reticulated vitreous 
carbon is in progress. Results thus far indicate that 
high yields of the same complexes that are formed by 
electrochemical generation at mercury electrodes and 
by chemical reduction by NaBH(sub 4) at various 
values of solution pH are formed. Reticulated vitreous 
carbon offers the advantage of a flow through elec- 
trode with a large surface area for the rapid generation 
of Tc-MDP complexes at very low cost. It is a suitable 
electrode material for the electrochemical 
syringe. A prototype TcO(sub 4)(sup (minus)) sensor 
has been fabricated by coating a graphite electrode 
with a thin film of the polymer poly(dimethy/l-diallyiam- 
monium chloride). The polymer concentrates elec- 


troactive anions at the electrode surface as demon- 
strated with ferricyanide and thereby enhances the an- 
alytical — for their detection. 2 figs. (ERA citation 
15:031556) 
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The purpose was to undertake a TOKTEN Distin- 
guished Scientist Award assignment sponsored by the 
United Nations Development Programme (UNDP) in 
cooperation with the Council of Scientific and Industrial 
Research (CSIR) of India to conduct research in the 
areas of nucleosides and protein labeling agents at the 
Central Drug Research Institute (CDRI), Lucknow, and 
to help research scientists develop chemotherapeutic 
drugs in India. His work at CDRI consisted of synthe- 
ses of imidazole nucleosides, iodination reactions of 
nucleosides, synthesis of a bifunctional bismaleimide 
protein labeling — coordination of protein labeling 
studies with the Membrane Biology Group of CDRI, 
and initiation of several new collaborative research 
proj at CDRI. In addition, as a part of the CSIR- 
UNDP, the traveler visited several academic and in- 
dustrial research institutions in India, delivered five 
seminars describing various aspects of radiopharma- 
ceutical development at ORNL, and interacted exten- 
sively with scientists in India on current drug and radio- 
pharmaceutical develop technologies in India and 
abroad. 
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At the request of the Nuclear ey Society and the 
American Nuclear Society of the Republic of China, 
the travelers attended the International Conference on 
Radiation Dosimetry and Safety in Taipei, Taiwan, 
during March 1--4, 1987, to serve as conference coor- 
dinator and technical program chairman. Both travel- 
ers also presented technical papers dealing with neu- 


December 1, 1990 185 





MEDICINE & BIOLOGY 
Radiobiology 


tron personnel dosimetry at the meeting. The confer- 
ence was attended by more than 200 people and was 
described as one of the biggest events of recent times 
for the nuclear community of the Republic of China. 
Following the conference, the travelers presented 
short courses in neutron, beta, and internal radiation 
dosimetry at the Taipower Radiation Laboratory for 
about 40 attendees from Taiwan, Japan, and the 
United States. The travelers also toured the Maanshan 
Nuclear Plant in the southern part of the country and 
the Atomic Energy Council’s Radiation Monitoring 
Center in Kaohsiung. Through the conference attend- 
ance, short courses, and tours, the travelers gained 
information concerning radiation protection programs 
and philosophies in the Far East and discussed possi- 
ble continued future collaborative training and re- 
search efforts with various agencies in the Republic of 
China. 
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The traveler attended the Seventh Congress of the 
International Radiation Protection Association (IRPA) 
in Sydney, Australia, April 11--15, 1988. This confer- 
ence consisted of a comprehensive technical program 
with oral and poster presentations in all areas of radi- 
ation protection including several topics which were of 
special interest to the traveler; e.g., neutron dosimetry, 

nnel dosimetry and instrumentation, radiobio- 
logy, and radiation accidents. Besides attending tech- 
nical sessions, the traveler presented a paper on re- 
sults and implications of neutron personnel dosimetry 
intercomparison studies conducted since 1974 at the 
Oak Ridge National Laboratory (ORNL). During the 
meeting, the traveler discussed possible future col- 
laborative research efforts with scientists from several 
countries and obtained commitments for an ORNL-co- 
ordinated radiation protection conference planned for 
November of 1988. Through the conference attend- 
ance and discussions with dosimetry researchers, the 
traveler — information concerning directions and 
philosophies in radiation protection and dosimetry and 
made preliminary plans for future cooperative efforts 
which will be directly related to Department of Energy 
(DOE) programs. 
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The traveler participated in the European Nuclear 
Medicine Congress in Budapest, Hungary, where he 
presented a paper describing studies with isolated rat 
hearts being utilized to isolate and evaluate metabo- 
lites formed from radioiodinated fatty acids used as 
heart imaging agents. He also chaired a technical ses- 
sion on new radiopharmaceuticals and coauthored 
four other papers describing clinical studies of iodine- 
123-labeled fatty acids in various patient groups con- 
ducted in collaboration with investigators in Bonn and 
Aachen, West Germany. He also visited the Institute 
for Clinical and Experimental Nuclear Medicine in 
Bonn, where he presented a seminar describing new 
radiolabeling techniques — developed at the Oak 
Ridge National Laboratory (ORNL) for therapeutic ap- 
plications. In additions, he planned, discussed and co- 
ordinated collaborative studies with colleagues in 
Bonn. He aiso visited the Department of Nuclear Medi- 
cine at the University of Aachen to discuss collabora- 
tive research, write papers and plan future joint stud- 
ies. 
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The traveler attended the Seventh International Sym- 
posium on Radiopharmaceutical Chemistry in Gronin- 
gen, The Netherlands, where he presented two papers 
describing studies on “Radioiodinated Maleimides for 
Labeling Monoclonal Antibodies,” and studies on “Nu- 
cleoside Probes for Tumor Diagnosis” which are cur- 
rently being pursued by the traveler at the Oak Ridge 
National Laboratory (ORNL). The Radiopharmaceuti- 
cal Symposium has been held every even year since 
1976 and attracts participation from the international 
scientific community related to radiopharmaceutical 
development. The meeting in Groningen was attended 
by 350 participants from 22 countries, and 213 papers 
dealing mainly with the radiopharmaceuticals of tech- 
netium, heavy halogens, and cyclotron-produced ra- 
dionuclides were presented. The traveler also visited 
the Cyclotron Center and the Organic Chemistry De- 
partment, Sart-Tilman University, Liege, Belgium, to 
evaluate the possibility of developing new collabora- 
tive projects. During this trip, the traveler had the op- 
portunity to make contacts and have discussions with 
the scientists from industries, universities, and re- 
search institutions. New collaborative projects may be 
initiated as a result of these discussions. 
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The traveler participated in the Second International 
Workshop on Radioiodinated Free Fatty Acids in Am- 
sterdam, The Netherlands where he presented an in- 
vited paper describing the pioneering work at the Oak 
Ridge National Laboratory (ORNL) involving the 
design, development and testing of new radioiodinated 
methyl-branched fatty acids for evaluation of heart dis- 
ease. He also chaired a technical session on the test- 
ing of new agents in various in vitro and in vivo sys- 
tems. He also visited the Institute for Clinical and Ex- 
perimental Nuclear Medicine in Bonn, West Germany, 
to review, discuss, plan and coordinate collaborative 
investigations with that institution. In addition, he vis- 
ited the Cyclotron Research Center in Liege, Belgium, 
to discuss continuing collaborative studies with the 
Osmium-191/iridium-191m radionuclide generator 
= and to complete manuscripts and plan future 
studies. : 
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The traveler participated in the |ARC-sponsored work- 
shop entitled “Extremely Low Frequency Electromag- 
netic Fields (EMF) and Public Health” where he deliv- 
ered the keynote address. This address set the stage 
for deliberations among the EMF public health profes- 
sionals regarding — for international collabora- 
tive work on this topic. Strong emphasis was placed in 
explicit exposure monitoring. The traveler also partici- 
pated in the Tenth Yves Biraud Seminar on rare-event 
surveillance as a sentinel system for detection poten- 
tial environmental hazards. He presented an invited 
paper describing a means for making rapid, preliminary 
decisions regarding potential health impacts due to 
contamination of the environment around point 
sources of toxic substances. He served as the sympo- 
sium’s expert on numerical techniques on the use of 
spatial and temporal aggregation of rare health events. 
There is considerable variation among countries in em- 
phasis on application of sentinel systems and applica- 
tion of sentinel systems and data gathering. France 
has a highly automated, statistically-sophisticated 
system involving individual physician reporting of spe- 
cific reportable infectious diseases to a central loca- 
tion. The European Common Market nations are sold 
on this concept and are supporting the development of 
an internationally coordinated system. 
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The traveler continued collaborative studies with Dr. H. 
G. Paretzke at the Gesellschaft fuer Strahlenund Um- 
weltforschung on calculating differences in electron 
transport in water in the liquid and vapor phases. The 
final draft of a paper dealing with correlations in the 
spatial distributions of inelastic events was completed. 
He then traveled to Schloss Elmau and presented an 
invited pi at the Workshop on the Implementation 
of Dose Equivalent Meters Based on Microdosimetric 
Techniques in Radiation Protection. The paper, which 
was the opening scientific presentation, was entitled, 
“Development of an Optical lonization Chamber.” 
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Two related antibody radiopharmaceutical kits for im- 
aging inflammation have been developed using a one 
step Tc-99m radiolabeling procedure. Labeling of anti- 
bodies with Tc-99m is accomplished by addition of 
Sodium Pertechnetate, USP, and a brief room temper- 
ature incubation. The procedure was modified by: a 
process purification step; optimizing the amount of 
protein to be labeled and the amount of stannous salts 
need for reduction of the pertechnetate; and optimiz- 
ing the stabilizing agent. With these modifications, it 
has been possible to achieve 100% yields of strongly 
bonded Tc-99m as determined by quantitative HPLC. 
Blood clearance of Tc-99m in rats has been measured 
in parallel to the 1-125 labeled analog. The immunor- 
eactive fraction of Tc-99m labeled monoclonal anti- 
body 480 has been measured —S human gran- 
ulocyte and solid phase antigen binding and found 
equal or better than that obtained using other labeling 
methods. The Tc-99m bound to the antibody has been 
correlated with free sulfhydryl formation and is not re- 
moved by transchelation using challenge agents. 5 
refs., 9 figs. (ERA citation 15:037646) 
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To help estimate population doses of radiation from 
fallout originating at the Nevada Test Site, soil samples 
were collected throughout the western United States. 
Each sample was prepared by drying and ball-milling, 
then analyzed by gamma-spectrometry to determine 
the amount of (sup 137)Cs it contained. Most samples 
were also analyzed by chemical separation and alpha- 
spectrometry to determine (sup 239 + 240)Pu and by 
isotope mass s| ‘oscopy to determine the ratios of 
(sup 240)Pu to (sup 239)Pu and (sup 241)Pu to (sup 
239)Pu. The total inventories of cesium and plutonium 
at 171 sites were computed from the results. This 
report describes the sample collection, processing, 
and analysis, presents the analytical results, and as- 
sesses the quality of the data. 10 refs., 9 figs., 12 tabs. 
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A substantial discrepancy exists between the meas- 
ured values for thermal neutron activation and the 
values calculated using the new A-bomb dosimetry 
system, DS86. As part of a joint US-Japan effort aimed 
at resolving this discrepancy, we have shown that (sup 
36)CI/CI in mineral samples (i.e., concrete, granite, 
tiles) can be measured with sufficient precision using 
accelerator mass spectrometry (AMS) to quantify the 
very low thermal neutron activation levels at distances 
up to (approximately)2000 m from the hypocenter in 
Hiroshima. Our initial measurement results show that 
activation of Ci by the bomb neutrons disagree with 
calculations based on the new DS86 dosimetry 
system, in the same direction as previous findings for 
Co and Eu. This is a preliminary report of work in 
progress. The principal objectives of this work are to 
reconstruct the thermal neutron fluence as a function 
of distance from the hypocenters in both Hiroshima 
and Nagasaki using (sup 36)CI/Ci and obtain informa- 
tion about fast neutron fluence. 11 refs., 1 fig., 3 tabs. 
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This report summarizes progress on OHER human 
health, biological, general life sciences, and medical 
applications research programs conducted at PNL in 
FY 1989. The research develops the knowledge and 
scientific principles necessary to identify, understand, 
and anticipate the long-term health consequences of 
energy-related radiation and chemicals. Our continu- 
ing emphasis is to decrease the uncertainty of health 
risk estimates from existing and developing energy-re- 
lated technologies through an increased understand- 
ing of how radiation and chemicals cause biological 
damage. The sequence of this report of PNL research 
reflects the OHER programmatic structure. The first 
section, on human health research, concerns statisti- 
cal and epidemiological studies for assessing health 
risks. The next section contains reports of biological 
research in laboratory animals and in vitro cell sys- 
tems, including research with radionuclides and chemi- 
cals. The general life sciences research section re- 
ports research conducted for the OHER human 
genome research program, and the medical applica- 
tions section summarizes commercial radioisotope 
production and distribution activities at DOE facilities. 
6 refs., 50 figs., 35 tabs. 
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Population radiation dose commitments have been es- 
timated from reported radionuclide releases from com- 
mercial power reactors operating during 1987. Fifty- 
year dose commitments from a one-year exposure 
were calculated from both liquid and atmospheric re- 
leases for four population groups (infant, child, teen- 
ager and adult) residing between 2 and 80 km from 
each of 70 sites. The report tabulates the results of 
these calculations, showing the dose commitments for 
both liquid and airborne pathways for each age group 
and organ. 
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The purpose of this study was to determine if the use 
of the reflective blanket, leggings, and head covering 
had an impact on the mean temperature of the patient 
who received surgery under regional block anesthesia 
(subarachnoid/epidural). Furthermore, this study was 
to determine if these nursing interventions impacted 
upon the length of patient’s stay in the postanesthesia 
care unit. Man is a homeotherm which means that he 
must maintain a core body temperature within narrow 
limits despite wide variations in ambient temperature. 
During surgery, patients are subjected to conditions 
that place them at risk for lowered body temperature 
(hypothermia). The anesthetic agents block the sym- 
pathetic nervous system, not only blocking pain, but 
virtually eliminating the primary contributor of heat pro- 
duction, muscle movement. Heat loss occurs in four 
ways: radiation (from the body surface to the air), con- 
duction (from direct contact with cooler substances), 
convection (from the movement of air), and evapora- 
tion (from the lungs and skin). Each manner in which 
heat is lost appears accelerated in the surgical patient. 
Examples are lack of covering, fluids administered at 
room temperature, high rates of room air flow, and 
oor of the surgical site with volatile solutions. 
eses. 
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Possible thermoregulatory benefits of cold-induced 
changes in breathing pattern (hypoventilation) and the 
mechanism(s) by which cold stimulates a change in 
breathing pattern were investigated in male Holstein 
calves 1-3 months old. Effects of ambient tempera- 
tures (Ta) between 4 and 18 C on ventilatory param- 
eters and respiratory heat loss were determined in 4 
calves. As Ta decreased, respiratory frequency de- 
creased 29% while tidal volume increased 35%. Total 
ventilation (VE) did not > significantly, but the 
ventilatory equivalent for O2 reased with decreas- 
ing Ta. Calves were capable of conserving respiratory 
heat during coid exposure by decreasing expired air 
temperature and by decreasing dead space ventilation 
while increasing O2 extraction. hypoventilation is sug- 
gested as a mode of heat conservation in cold environ- 
ments in animals which use panting as a means of in- 
creasing evaporative heat loss. The effect of cold-in- 
duced hypoventilation on pulmonary particle deposi- 
tion was investigated in 10 calves. Deposition of nasal- 
ly-instilled fluorescent Pasteurella haemolytica was 
significantly higher for cold-exposed calves. It is spec- 
ulated that the cold-induced respiratory pattern 
change was responsible. Nasal mucus velocity (NMV) 
was measured in four unanesthetized calves at Ta = 
2-4 C and Ta = 16-18 C, using a radiographic tracking 
technique. NMV was 24% lower during cold exposure. 
It is possible that cold-exposure decreases tracheal 
mucociliary clearance rate. It is speculated that muco- 
ciliary clearance rate may be partially genetically deter- 
mined. Cold-induced decreases in particle clearance, 
and increases in deposition, may predispose calves to 
respiratory infection. Keyword: Dissertations. (EDC) 


061,230 

AD-A224 754/2/GAR PC A03/MF A01 
Naval Health Research Center, San Diego, CA. 

aan of Combat Level on Disease and Non-Battile 
injury. 

Final rept. 

W. M. Pugh. 6 Jun 90, 22p Rept no. NHRC-90-9 


Disease and Non-Battle Injury (DNBI) rates may differ 
between peacetime and wartime because of differ- 
ences in patient handling as well as physiological fac- 
tors. Therefore, peacetime DNBI rates may not be 


061,232 
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proper estimates of wartime DNBI rates. To determine 
the effect of combat level on DNBI rates, Navy and 
Marine Corps data gathered since 1980 was com- 
pared to data gathered during Vietnam and during 
World War Il. It was found that wartime DNBI rates 
were higher than peacetime rates. Further, this differ- 
ence was found to be more pronounced for inpatient 
rates than for outpatient rates. These results were 
used to create a matrix for medical planners showing 
the relationship between outpatient rates, inpatient 
rates, and level of combat. Keywords: Disease and 
non-battle injury, Iliness rates, Injury rates, Combat 
level. (sdw) 
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AD-A224 803/7/GAR PC A04/MF A01 
Army Research Inst. of Environmental Medicine, 
Natick, MA. 

Respiratory Chemosensitivity and Resistive Load 
Sensation Influences on Ventilatory Control 
during Exercise. 

Technical rept. 

S. R. Muza, L. Levine, and W. A. Latzka. May 90, 
56p Rept no. USARIEM-T14-90 


sistance (R1) to determine the relati 
respiratory sensations and hypercapnic responsive- 
ness to exercise breathing patterns and work perform- 
ance. Mild R1 (5 cm H20 | sec) did not alter peak 
oxygen uptake, peak power output, or steady-state 
submaximal work duration. During progressive intensi- 
ty exercise, changes in the pattern of breathing oc- 
curred with R1 whereas, breathing cycle timing com- 
ponents were relatively unc’! . During the sub- 
maximal steady-state exercise, R1 decreased mean 
inspiratory flow but prolonged the duty cycle thus 
maintaining minute ventilation. Exercise minute venti- 
lation was strongly correlated to subjects’ ventilatory 
hypercapnic responsiveness. Of the components of 
minute ventilation, timing and respiratory drive, the 
latter was correlated to hypercapnic responsiveness 
prey, bene maximal intensity and submaximal exer- 
cise. Subjects’ perception of R1 did affect their pattern 
of breathing when added inspiratory loads were 
present, but ventilatory responsiveness to hypercapnia 
was the stronger determinant of exercise hyperpnea. It 
may be possible to screen soldiers who are more 
prone to work performance decrements when wearing 
a CB mask. Respiratory muscle strength training pro- 
grams may help alleviate the adverse respiratory sen- 
rr experienced by soldiers wearing CB masks. 


This study examined the effect of added inspiratory re- 
tionship between 
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AD-A224 876/3/GAR PC A03/MF A01 
Institute for Perception RVO-TNO, Soesterberg (Neth- 
erlands). 

Effect of Condensation in Clothing on Heat Trans- 
fer (Effect van Condensatie in Kieding op Warmte 
Afgifte en Warmte Belastheid). 

Final rept. 

W. A. Lotens, F. J. Van De Linde, and G. Havenith. 2 
Apr 90, 41p IZF-1990-B-5, TDCK-90-0033 

Summary in English and Dutch. 


A condensation theory is presented, that enables the 
calculation of the rate of vapour transfer with its asso- 
ciated effects on temperature and total heat transfer, 
inside a clothing ensemble consisting of underclothing, 
enclosed air, and outer garment. The model is experi- 
mentally tested by three experiments: 1 impermeable 
garments worn by subjects with and without plastic foil 
around the skin, blocking sweat evaporation under- 
neath the clothing; 2 comparison of heat loss in imper- 
meable and semipermeable nts and the associ- 
ated discomfort and strain; 3 subjects working in im- 
permeable garments in cool and warm environments 
at two work rates, with and without external radiation, 
until tolerance. The measured heat exchange and tem- 
peratures are calculated with satisfying accuracy by 
the model. A numerical analysis shows that for total 
heat loss the major determinants are vapour perme- 
ability of the outer garment, skin vapour concentration, 
air temperature and clothing insulation. In the cold the 
condensation mechanism may completely compen- 
sate for the lack of permeability of the clothing as far 
as heat dissipation is concerned, but in the heat imper- 
meable clothing is more stressful. Keywords: Clothing 
physiology, Effects of heat, Effects of humidity, Mathe- 
matical models, Condensation, Impermeablie clothing. 
(sdw) 
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AD-A225 134/6 Not available NTIS 
Army Research Inst. of Environmental Medicine, 
Natick, MA. 

Sensations of Temperature and Humidity during 
Alternative Work/Rest and the Influence of Under- 
wear Knit Structure. 

R. Nielsen, and T. L. Endrusick. 1990, 14p 
Availability: Pub. in Ergonomics v33 n2 p221-234, 
1990. (No copies furnished by DTIC/NTIS). 


The purpose of this study was to evaluate the influ- 
ence of alternate work/rest and knit structure of under- 
wear on various subjective sensations of temperature 
and humidity. Underwear manufactured from 100% 
polypropylene fibers in five different knit structures (1- 
by-1 rib, fleece, fishnet, interlock, double-layer rib) 
were applied and tested as part of a prototype clothing 
system. Alternate work/rest had a significant influence 
on all temperature and humidity sensations of the 
body, of the skin-clothing interface, and of the environ- 
ment. Knit structures of the underwear influenced sen- 
sations of humidity significantly, Lut not sensations of 
temperature. The various sensations of temperature 
correlated best with core temperature, whereas the 
sensations of humidity correlated with skin wetted- 
ness. Subjective sensations of wetness of the skin and 
of the clothing are recommended as a sensitive tool to 
discriminate between the thermal function of similar 
ents. Keywords: Subjective sensations; Exercise; 
est; Cold; Underwear; Thermoregulatory responses; 
Reprints. (sdw) 
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AD-A225 207/0/GAR PC A12/MF A02 


—— Gray School of Medicine, Winston-Salem, 


Hypertonic/Hyperoncotic Resuscitation from 
Shock: Reduced Volume Requirement and Lower 
Intracranial Pressure. 

Final rept. 14 Apr 86-13 Apr 88. 

D. S. Prough. 1 Oct 89, 257p 

Contract DAMD17-86-C-6181 


The completed project accomplished the stated goals: 
To determine the effects on intracranial pressure (ICP) 
of resuscitation from hemorrhage using conventional 
volumes of isotonic (SAL) resuscitation solutions in 
comparison to small volumes of hypertonic 7.2% 
saline (HS), hyperoncotic 20% hydroxyethyistarch 
(HES) or the combination of hypertonic 7.2% saline 
and 20% hydroxyethyistarch (HES/HS). To determine 
the effects on cerebral blood flow (CBF) of resuscita- 
tion from hemorrhage using conventional volumes of 
isotonic (SAL) resuscitation solutions in comparison to 
smail volumes of hypertonic 7.2% saline (HS), hyper- 
oncotic 20% hydroxyethyistarch (HES), or the combi- 
nation of hypertonic 7.2% saline and 20% hydroxyeth- 
ylstarch (HES/HS). (JES) 
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PB90-269879/GAR PC E06/MF E06 
Institut National de la Sante et de la Recherche Medi- 
cale, Lyon (France). Dermatology and Immunology 
Research Unit 209. 

Traitement des Brulures Etendues (Treatment of 
Extensive Burns). 

Final rept. 

M. Faure. 1990, 57p 

Portions of text in French.Portions of this document 
are not fully legible. Sponsored by Direction des Re- 
cherches, Etudes et Techniques, Paris (France). 
Centre de Documentation de I’Armement. 


The report mainly consists of four English-language 
Papers, each of which is followed by discussions in 
French of their findings and of results of parallel stud- 
ies conducted by the authors. The four topics covered 
include: studies of differentiation in cultured human 
epithelial sheets used as skin allografts and auto- 
grafts; progressive replacement of human cultured 
epithelial allografts by recipient celis; the immune reac- 
tion caused by allografted cultured epithelia; the 
growth of composite biomaterials (equivalent skin and 
Cultured epidermis) used as grafts. 
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PB90-270265/GAR PC E09/MF E09 
Rouen Univ., Mont-Saint-Aignan (France). Groupe de 
Recherche en Endocrinologie Moleculaire. 


188 VOL. 90, No. 23 


Stress et Reponse Surrenalienne (Stress and Ad- 
renal Response). 

Final rept. 

F. Leboulenger, and H. Vaudry. 24 Nov 89, 123p 
Portions of text in French. Sponsored by Direction des 
Recherches, Etudes et Techniques, Paris (France). 
Centre de Documentation de l’'Armement. 


During stress, two major physiological systems are ac- 
tivated early to insure that the organism reacts to 
defend itself. The adrenal gland is the relay point 
common to those two systems. The study shows that 
aminergic and peptidergic signals synthesized by the 
paraneurons of the adrenal medulla and stored in 
chromaffin cells can modulate functioning of adreno- 
cortical cells by stimulating or inhibiting the release of 
corticosteroids. This paracrine control of adrenal ster- 
oidogenesis by products of the adrenal medulla may 
be how action of the two systems during stress is syn- 
chronized. Precise knowledge of the different ele- 
ments of neuroendocrine regulation in this case should 
eventually make it possible to control physiological re- 
sponse to stress to prevent certain harmful effects. 


Toxicology 
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AD-A224 655/1/GAR PC A03/MF A01 
Southern Illinois Univ. School of Medicine, Springfield. 
Acute Effects of Anticholinesterase Agents on Pu- 
pillary Function. 

Final rept. 15 Jan 83-14 Jul 86. 

E. Giacobini. 16 Sep 86, 24p AFOSR-TR-90-0816 
Grant AFOSR-83-0051 


Three main directions of our research have been pur- 
sued. New pharmacological evidence is accumulated 
for a mechanism of ACh release related to a muscar- 
inic autoreceptor present in the rat iris. Secondly, the 
study of drug effect on release of ACh is continued, 
adding new groups of drugs. Finally, in the effect of 
aging on pupillary function and ACh metabolism are 
studied. These three lines of work have produced 
novel and intriguing results which are summarized in 
the enclosed section. The results described in this 
report have been communicated at several notional 
and international meetings. The abstracts of the com- 
munication are attached to the final report. Keywords: 
Antichloinesterases; Pupillary function; Vision. (jes) 


061,238 

AD-A224 663/5/GAR PC A18/MF A03 
Letterman Army Inst. of Research, Presidio of San 
Francisco, CA. 

Toxic Potential of Nitroguanidine on Reproduction 
and Fertility in Rats. Volume 1. Part 1. 

Rept. for 8 Jul 87-23 May 88. 

V. G. Coppes, C. L. Gomez, C. B. Clifford, S. 
Ferraris, and D. W. Korte. May 90, 418p Rept nos. 
LAIR-434, TOXICOLOGY SER-223-VOL-1-PT-1 

See also Volume 2, Part 2, AD-A224 664. 


Nitroguanidine was mixed into the diet of Sprague- 
Dawley rats at 0, 1.3, 4.0, and 12.7 parts per 
thousand(ppt). In young adult rats these dose levels in 
ppt approximated the 100, 316, and 1000 mg/kg day 
nitroguanidine dose levels in developmental toxicity 
studies in rats and rabbits. The diet was fed to parental 
males and females starting at 56 to 58 days of age and 
continued throughout their lives and to the F1 and F2 
generation animals. Parental males and females were 
paired for mating. All matings were within the same 
dose group. Litters were examined and weighed at 0, 
4, 7, 14, and 21 days of age. When the pups were 
weaned at 21 days, 1 male and 1 female from each 
litter were selected to continue as parents for the next 
generation. When the F1 animals were 20 weeks old 
breeding procedure was repeated. F2 pups and dams 
were euthanized at weaning. Nitroguanidine caused a 
decrease in some of the weekly body weights in the 
high dose animals, but the decrease was not consist- 
ent throughout the study. Terminal body weights were 
lower for the high dose F1 males and females and low 
dose females. There were no dose-related effects on 
Clinical signs, mating, fertility, gestation, litter size, pup 
weights or survival. Histopathological examination of 
the reproductive organs on adult animals and gross 
examination of weanlings showed no lesions attributa- 
ble to nitroguanidine in any of the generations. Key- 
words: Fertility toxicity; Multigeneration toxicity. (edc) 
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AD-A224 664/3/GAR PC A18/MF A03 
Letterman Army Inst. of Research, Presidio of San 
Francisco, CA. 

Toxic Potential of Nitroguanidine on Reproduction 
and Fertility in Rats. Volume 2. Pari 2. 

Rept. for 8 Jul 87-23 May 88. 

V. G. Coppes, C. L. Gomez, C. B. Clifford, S. 
Ferraris, and D. W. Korte. May 90, 411p Rept nos. 
LAIR-434, TOXICOLOGY SER-223-VOL-2-PT-2 

See also Volume 1, Part 1, AD-A224 663. 


Nitroguanidine was mixed into the diet of Sprague- 
Dawley rats at 0, 1.3, 4.0, and 12.7 parts per 
thousand(ppt). In young adult rats these dose levels in 
ppt approximated the 100, 316, and 1000 mg/kg/day 
nitroguanidine dose levels in developmental toxicity 
studies in rats and rabbits. The diet was fed to parental 
males and females starting at 56 to 58 days of age and 
continued throughout their lives and to the F1 and F2 
generation animals. Parental males and females were 
paired for mating. All matings were within the same 
dose group. Litters were examined and weighed at 0, 
4,7, 14, and 21 days of age. When pups were weaned 
at 21 days of age, 1 male and 1 female from each litter 
were selected to continue as parents for the next gen- 
eration. Pups not selected and dams were euthanized. 
When the F1 animals were 20 weeks old the breeding 
procedure was repeated. The F2 pups and dams were 
euthanized at weaning. te rp caused a de- 
crease in some of the weekly body weights in the high 
dose animals, but the decrease was not consistent 
throughout the study. Terminal body weights were 
lower for the high dose F1 males and females and low 
dose F1 females. There were no dose-related effects 
on clinical signs, mating, fertility, gestation, litter size, 
pup weights or survival. Histopathological examination 
of the reproductive organs on adult animals and gross 
examination of weanlings showed no lesions attributa- 
ble to nitroguanidine in any of the generations. (edc) 
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AD-A224 672/6/GAR PC A03/MF A01 
California Univ., Davis. Lab. for Energy-Related Health 
Research. 

Toxicity Studies on Agent GA. Mutagenicity of 
Tabun (GA) in the Ames Mutagenicity Assay. 

Final rept. 15 Mar 87-27 Nov 89. 

M. Goldman, M. Nasr, N. Cone, L. S. Rosenblatt, and 
B. W. Wilson. 27 Nov 89, 30p 


GA was evaluated for mutagenicity by the bacterial 
(Ames) mutagenicity assay with and without metabolic 
activation. At levels per plate of 0.2, 2.0, 20, 50, 100 
(as well as some tests as 25, 75, and 200) microns of 
GA, this agent was cytotoxic metabolic activation at 
levels of 100 or more microns/plate. Without activa- 
tion, GA was not mutagenic. With metabolic activation, 
GA was not cytotoxic at the levels tested and exhibited 
a slight but significant positive dose response in eight 
of 11 trials using tester strains TA 98, 100, 1535 and 
1537. None of the response curves showed a doubling 
of revertant rate over control values, and only four 
trials achieved as much as a 50% increase. This find- 
ing supports similar results from in vitro mammalian 
cell assays employing sister chromatid exchange rates 
and murine lymphoma cell mutations, leading to the 
conclusion that GA is a weak mutagen. (jes) 
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AD-A224 751/8/GAR PC A04/MF A01 
Wright State Univ., Dayton, OH. Dept. of Biological Sci- 
ences. 

Freshwater Cyanobacteria (Blue-Green Algae) 
Toxins: Isolation and Characterization. 

Annual rept. (Final) 1 Nov 86-30 Apr 90. 

W. W. Carmichael, W. Evans, and A. Kaup. 1 May 


90, 70p 
Contract DAMD17-87-C-7019 


Freshwater cyanobacteria (blue-green algae) are ca- 
pable of producing several physiologically distinct 
toxins. These toxins are produced by strains of the 
bloom-forming species Anabaena flos-aquae, Micro- 
cystis aeruginosa, Aphonizomenon flos-aquae, Oscil- 
lation agardhii and Nodularia spumingena. Work car- 
ried out under this contract covered the following 
areas with these biotoxin-producing microorganisms: 
(1) Culture, using batch and semicontinuous culture 
methods, selected neuro- and hepatotoxin-producing 
strains of freshwater cyanobacteria. (2) Extract and 
purify the toxins using organic extraction followed by 
gel and ion-exchange column filtration (both standard 
and high performance liquid chromatography (HPLC). 





(3) Provide USAMRIID with selected purified hepato- 
toxic peptides and neurotoxic alkaloids. (4) Selected 
studies on optimization of culture conditions for toxic 
production and storage of toxic strains. (5) Continue 
collaborative studies in other areas of the U.S. and the 
world to isolate and compare freshwater/marine cyan- 
obacteria toxins so that common methods of detec- 
tion/decontamination can be developed. (JES) 
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AD-A224 766/6/GAR PC A03/MF A01 
Indiana Univ. at Bloomington. Dept. of Biology. 
Two-Dimensional Electrophoretic Analysis of Sub- 
cellular Liver Fractions and Isolated Hepatocytes 
from Normal and PFDA Treated Rats. 

Final rept. 15 Dec 88-14 Dec 89. 

F. A. Witzmann. 28 May 90, 18p AFOSR-TR-90-0665 
Grant AFOSR-89-0077 


Perfluoro-n-decanoic acid (PFDA) effects on protein 
expression in the rat liver was studied following in vivo 
exposure to PFDA’s LD50 and a lesser dose. Two-di- 
mensional protein patterns were resolved on polyacry- 
lamide gels for whole liver homogenate, mitochondrial, 
microsomal, cytosolic, and isolated hepatocyte protein 
fractions. PFDA exposure caused the deletion and in- 
duction of numerous proteins often in a dose related 
manner. Several proteins have been associated with 
those involved in lipid metabolism alterations charac- 
teristically induced by PFDA toxicity. Their actual iden- 
tification awaits further study. The results of this 
project indicate that PFDA has significant effect on the 
quality and quantity of specific hepatocellular protein 
expression but whether these alterations are primary 
or secondary PFDA manifestations remains to be de- 
termined. (jes) 
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AD-A224 887/0/GAR PC A03/MF A01 
Army Medical Research Inst. of Chemical Defense, 
Aberdeen Proving Ground, MD. 

Intramuscular Lethality of Soman (GD) in the Cyn- 
omolgus Monkey. 

Final rept. dec 75-Jan 76. 

7 -o Adams. Jul 90, 19p Rept no. USAMRICD-TR- 


The intramuscular LD50 of soman in the unanesthe- 
tized, pharmacologically unprotected caged cynomol- 
monkey (Macaca fascicularis) was determined. 

he occurrence, duration, and severity of the signs of 
organophosphate were tabulated for individual ani- 
mals at each dose level used. (jes) 
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AD-A224 937/3/GAR PC A06/MF A01 
lIT Research Inst., Chicago, IL. Life Sciences Re- 
search Div. 

— Toxicity of Single Materials and Mix- 
ures. 

Final rept. 15 Jan 89-1 Feb 9 

C. Aranyi. 1 Feb 90, 102p Pept no. lITRI-L06234 
Contract DAMD17-89-C-9043 


An inhalation exposure generation and monitoring 
system was develop and tested for exposing laborato- 
ry rats to: (1) solid particulate aerosols, (2) solid-liquid 
aerosol mixtures, (3) Cristobalite aerosol (positive con- 
trol) and (4) filtered air (normal control). The test facility 
consisted of two laboratories: one with five 1 cu.m. in- 
halation chambers used for exposures to test aero- 
sols, and the second with two chambers for exposure 
of control rats to filtered air. The aerosol exposure 
chambers were interfaced with two types of aerosol 
generators: one for the solid particulate aerosols, with 
liquid aerosols and with solid-liquid aerosol mixtures. 
Particle size distribution was measured by a Quartz 
Crystal Microbalance-based cascade impactor. Se- 
lected filter samples were analyzed by HPLC to show 
that neither the aerosol generation process, nor the 
mixing of solid particulate and PBL aerosols produced 
any degradation of PBL. Spatial and temporal homo- 
geneity of aerosol concentration and particle size 
within the chambers were established through a pro- 
cedure of simultaneous sampling. Statistical analysis 
of the data demonstrated that the total variation in aer- 
osol concentrations was within the + or - 20% limits 
set for the study at all concentration levels tested. (jes) 
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AD-A224 942/3/GAR 
Miami Univ., Coral Gables, FL. 


PC A03/MF A01 


Binding Assays for the Quantitative Detection of P. 
brevis Polyether Neurotoxins in Biological Sam- 
ples and Antibodies as Therapeutic Aids. 

Final rept. 1 Dec 86-30 Nov 89. 

D. G. Baden. 15 May 90, 22p 

Contract DAMD17-87-C-7001 


The polyether lipid-soluble toxins isolated from the 
marine dinoflagellate Ptychodiscus brevis can be de- 
tected usi = immunoassays. Brevetoxins can be cova- 
lently linked to proteins to produce fully antigenic ma- 
terials. Antigen can be used to raise antibodies in 
goats using ihe toxin-protein conjugates. Both radioim- 
Mmunoassays and enzyme-linked immunoassays can 
be developed using the goat antibodies. Toxin deriva- 
tives in which enzymes are covalently attached are un- 
stable and lose enzymatic activity under all conditions 
examined. Toxin antibody purification can be aided 
using covalent toxin affinity columns employing amino- 
hexyl Sepharose as solid support. Immunoassays 
show no crossreactivity with okadaic acid or the orga- 
nisms responsible for its biosynthesis cells or in the 
adsorbed cells themselves in enzyme-linked formats. 
Ciguatoxin (or fish flesh toxins) can be detected as 
well, although the quantitative nature of the interaction 
is still unknown. Antibrevetoxin antibodies can be used 
in vitro to either compete for toxin with synaptosomes, 
or to remove toxin from synaptosomes once they have 
adsorbed. Successful immunoprophylaxis can be an- 
ticipated using appropriate regimes. Fully developed 
enzyme-linked immunoassays for the detection and 
quantification of brevetoxin-like polyether toxins in bio- 
logical samples is anticipated within a year. (jes) 
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AD-A224 963/9/GAR PC A03/MF A01 
NSI Technology Services Corp., Dayton, OH. 

Use of a Physiologically Based Pharmacokinetic 
Model and Computer Simulation for Retrospective 
Assessment of Exposure to Volatile Toxicants. 
Final rept. Jul 86-Apr 90. 

A. Vinegar, D. W. Winsett, M. E. Andersen, and R. B. 
Conolly. 1990, 11p AAMRL-TR-90-005 

Contract F33615-85-C-0532 

Pub. in Inhalation Toxicology, v2 p119-128 1990. 


Personal protective equipment often is used to prevent 
exposure to volatile toxicants. The effectiveness of 
such equipment can be evaluated by (1) measuring the 
postexposure concentration of toxicant in expired 
breath and (2) using a physiologically based pharmo- 
cokinetic (PB-PK) model to estimate retrospectively 
the actual exposure concentration (i.e., the concentra- 
tion leaking through the protective equipment). A study 
was conducted to validate this paradigm Male Fischer 
344 rats were exposed by inhalation (1 h) to 300, 600, 
and 1200 ppm chloropentafluorobenzene (CPFB), and 
expired CPFB was measured for 1 h postexposure. 
Animals were held in a restrainer plethysmograph and 
their ventilation was measured during the entire experi- 
ment. Confinement in this apparatus affected ventila- 
tion. It showed minute-to-minute variability, and alveo- 
lar ventilation averaged about 42 1/kg h, which is sev- 
eral times the rate for unrestrained, resting rats. Key- 
words: Physiologically based pharmacokinetic model, 
oe simulation, Chloropentafluorobenzene. 
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AD-A224 976/1/GAR PC A02/MF A01 

Harry G. Armstrong Aerospace Medical Research 

Lab., Wright-Patterson AFB, OH. 

— of Ethylicyclohexane in Fischer 344 
ats. 

Interim rept. 

M. P. Serve, J. Roberts, G. A. McDonald, M. J. 

Parnell, and D. R. Mattie. 1990, 8p Rept no. AAMRL- 

TR-90-021 

Pub. in Chemosphere, v20 n1-2 p43-49, 1990. 


The urinary metabolites of ethyicyclohexane (ECH in 
male Fischer 344 rats, administered the hydrocarbon 
by gavage, included 4-ethyicyclohexanol, 2-hydroxy- 
4t-ethylcyclohexanol, 2t-hydroxy-4c-ethyicyclohexanol 
and 2t-hydroxy-4-t-ethylcyclohexanol. The metabolites 
were identified using gas-liquid partition chromatogra- 
phy (GC) and gas-liquid partition chromatography/ 
mass spectrometry (GC/MS). Metabolism of ‘CH oc- 
curred exclusively on the ring. Histopathologic exami- 
nation revealed mild to moderate renal damage. Key- 
words: Reprints; Ethyicyclohexane; Metabolism; Uri- 
nary metabolites. (jes) 
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AD-A224 977/9/GAR PC A04/MF A01 


061,251 


MEDICINE & BIOLOGY 
Toxicology 


Perse or pon Mi. 

a reatment Drugs for Organo- 
phosphorus Poisoning. 

Annual rept. 30 Sep 87-29 Sep 88. 

P. Blumbergs, C. C. Tseng, B. S. Ross, M. T. 
Budrick, and C. L. Stevens. Feb 90, 56p 

Contract DAMD17-84-C-4235 


The program is directed at the design and synthesis of 
treatment and prophylactic drugs as potential de- 
fenses against organophosphorus poisoning. During 
the past year, 11 compounds were submitted: one or- 
ganophosphate; organophosphate; one physostig- 
mine analog; 3-PAM iodide; one perfluoroalkyl alkyl hy- 
droxylamine; one bis(pyridinyl)urea quaternary salt; 
two 1,3,4-oxadiazolones; one hydroxyimino-3-methyli- 
midazolium salt; one propanesulfonate; and one 4,4- 
biphenylene-bis(morpholine). Keywords: Organophos- 
phorus poisons, AChE reactivators, Oximes, Hydroxy- 
lamines, Carbamates, Synthesis. (JES) 
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AD-A224 981/1/GAR PC A03/MF A01 
State Univ. of New York at Buffalo. Dept. of Biochemi- 
cal Pharmacology. 

Acetyicholinesterase Chirality and Cellular Mecha- 
nisms of O pyr Toxicity. 

Final rept. 1 Jun 85-31 Mar 90 

H. A. Berman. 11 Jun 90, 36p AFOSR-22583.15-LS 
Contract DAAG29-85-K-0083 


These studies concern the chiral reactivity of AchE, 
and examine the topography of the enzyme subunit. 
Several independent kinetic and equilibrium indices of 
ligand orientation are employed: bimolecular inhibition, 
oxime reactivation, aging, and equilibrium dissociation 
constants. Organic synthesis is an integral part of 
these studies and we developed several families of 
achiral and chiral, and fluorescent and non-fluorescent 
organophosphonates and reversible noncovalent fluo- 
rescent probes. These agents are employed in study 
of AchE from Torpedo, as one means for probing su- 
bunit topography, as well as in in vivo and in vitro stud- 
ies concerning cellular regulation of AchE. oe 
Acetyicholinesterase; Organophosphates; rgano- 
phosphonates; Chirality; Cellular toxicity. (jes) 


061,250 

AD-A225 002/5/GAR PC A03/MF A01 
Army Medical Research Inst. of Chemica! Defense, 
Aberdeen Proving Ground, MD. 

Effects of Repeated Intramuscular Low Doses of 
Soman in Rhesus Monkeys. 

Final rept. for period ending Oct 86. 

|. J. Hayward, H. G. Wall, and C. J. Hixon. Jul 90, 
26p Rept no. USAMRICD-TR-90-8 


The effect of repeated, intramuscular low (0.657 ug/ 
kg) doses of soman was studied in rhesus monkeys 
over a 90-day period. Emphasis was placed on the 
morphologic examination of the brain, spinal cord, pe- 
ripheral nerves, heart, skeletal muscle, and the evalua- 
tion of hematological and serum biochemical param- 
eters. There were no clinical signs of soman toxicity, 
and no gross or microscopic lesions related to soman 
toxicity. Low doses of soman caused a profound and 
persistent depression of erythrocyte cholinesterase 
activity. The effects on other hematologic values were 
less well defined. Keywords: Soman toxicity, Non-con- 
vulsive doses, Rhesus monkeys. (jes) 


061,251 

AD-A225 008/2/GAR PC A04/MF A01 
Army Biomedical Research and Development Lab., 
Fort Detrick, MD. 

Field Exposure of Chemical School Students and 
Cadre to Fog Oil and Hexachioroethane (HC) 


es. 
Technical rept. ary hp tba 
J. Y. You i? ‘Allen, D. L. Parmer, 
and A. B. oF eth Sep 89, 56p Rept no. 
USABRDL-TR-8908 


Laboratory studies continue to reveal potentially toxic 
effects of substances generated by the normal use of 
military weapon and equipment systems. These are 
the sources of occupational health exposure to the 
soldiers. Two of the airborne contaminants routinely 
used in military training are fog oil and hexachloroeth- 
ane smokes. This study was initiated to evaluate the 
extent of soldiers’ exposure to smokes specifically 
during training at the U.S. Army Chemical School. Both 
personal sampling and general area background air 
sampling were conducted during the three training 
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courses, all of which involve smoke use. These three 
courses are: Field Training Exercise, and Operate and 
Maintain training (one for officers and one for enlisted 
military). Keywords: Fog oil, Oil mist, Smoke, Hexa- 
chloroethane, Zinc chloride, Personal sampling, Field 
exposure. (JES) 


061,252 


AD-A225 067/8/GAR PC A03/MF A01 
Army Medical Research Inst. of Chemical Defense, 
Aberdeen Proving Ground, MD. 

Neuroendocrine and Immune Function Two Weeks 
Post-Exposure to a Single Dose of Soman. 

Final rept. Mar-Sep 88. 

T. M. Shih, G. J. Kant, E. W. Bernton, H. G. Fein, 
and R. C. Smaliridge. Aug 90, 31p Rept no. 
USAMRICD-TR-90-12 


We have previously reported that plasma growth hor- 
mone (GH) and prolactin levels were markedly de- 
creased in rats two weeks following a single dose (100 
ug/| ko. SC) of soman. We have now conducted addi- 
tional experiments to attempt to determine (1) whether 
neuroendocrine responses to physiological or pharma- 
cological challenge are altered in rat survivors of 
soman exposure, (2) whether the site of dysfunction is 
in the brain or in the pituitary gland, and (3) whether 
immune function, which can be affected by circulating 
hormones, is altered in the soman-exposed rats. We 
have found that neuroendocrine abnormalities were 
sometimes but not always observed in rats, two weeks 
following a single dose (93-100 ug/kg SC) of soman. 
K is: Soman, Neuroendocrine, Immune, Rat, 
Prolactin, Growth hormone, Corticosterone, Metoclo- 
pramide, Clonidine. (jes) 


061,253 


AD-A225 092/6/GAR PC A03/MF A01 
School of Aerospace Medicine, Brooks AFB, TX. 
Human Envenomization by Plectreurys tristis 
Simon (Araneae: Plectreuridae): A Case Report. 
Scientific note 2 Jun-5 Jul 90. 

T. L. Carpenter, B. J. Bernacky, and E. E. Stabell. 23 
Jul 90, 12p Rept no. USAFSAM-JA-90-44 


A case of human envenomization by a plectreurid 
spider, Plectreurys tristis Simon, is reported. The pa- 
tient was bitten on the calf of the leg and initially expe- 
rienced pain, edema, and slight pallor at the bite site. 
Numbness persisted for approximately 1 hour in the 
affected - Symptoms resolved without treatment, 
and no additional complications were observed. Key- 
words: Araneae, Plectreuridae, Plectreurys tristis 
simon, Spider, Human, Envenornization. (JES) 


061,254 


AD-A225 113/0/GAR PC A03/MF A01 
Alabama Univ. in Birmingham. 

Mechanisms of Action of Low Molecular Weight 
Toxins in the Cardiovascular System. 

Final rept. 1 Oct 85-30 Sep 87. 

W. T. Woods. 31 Oct 87, 28p 

Contract DAMD17-86-C-6075 


This contract (DAMD17-86-C-6075) was devoted to in- 
vestigation of mechanisms by which T-2 toxin, Roridin 
A, and other low molecular weight toxins exert toxic 
effects on the mammalian cardiovascular system. In 
year 02 we were granted permission by USAMRDC, to 
complete work on trichothecenes and phase in experi- 
ments to determine mechanisms of action of other low 
molecular weight toxins in cardiac cells. The majority 
of the second year was occupied by analysis of data 
obtained in earlier experiments. With respect to tri- 
chothecene toxicity, our data confirmed the hypothesis 
that cardiovascular complications mainly result from 
imbalance within the autonomic nervous system; the 
imbalance is caused by direct effects on autonomic 
neurons. With respect to the toxins known as tetrodo- 
toxin (TTX), batrachatoxin (BTX), and veratridine, each 
of which binds to sodium channels in excitable cell 
membranes, our data suggest that BTX and veratridine 
can promote opening of cardiac sodium channels and 
that TTX promotes their closure. Keywords: Cardio- 
vascular, Trichothecenes, Lab animals. (jes) 
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AD-A225 165/0/GAR PC A04/MF A01 
Animal and Plant Health Inspection Service, Denver, 
CO. Denver Wildlife Research Center. 
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Behavioral-Physiological Effects of Red Phospho- 
rus Smoke Inhalation on Two Wildlife Species. 
Final rept. Mar 85-Sep 88. 

R. T. Sterner, S. A. Shumake, R. D. Thompson, and 
B. E. Johns. Jan 90, 52p 


This report summarizes a 3-year Project Order 
(85PP5847) to determine lethal and sub-lethal sympto- 
a behavioral and physiological effects of 
red osphorous/butyl rubber (RP/BR) smoke 
exposure(s) upon black-tailed prairie dogs (Cynomys 
ludovicianus) and rock doves (Columbia livia). Use of 
this mammalian and avian model extended the Army’s 
comparative database of RP/BR-smoke effects. All re- 
search involved whole-body, inhalation chamber stud- 
ies designed to assess immediate, acute or sub-acute 
effects. Research oe the project was divided 
into 3 tasks. Task 1 involved: (1) setup and modifica- 
tion of a RP/BR-aerosol and inhalation system devel- 
oped by the Analytical Chemistry Division, Oak Ridge 
National Laboratory, (2) checks of ambient carbon 
monoxide (CO) at the test site and (3) studies to 
assess spatial and temporal uniformity of the RP/BR 
smoke within the inhalation chamber. Keywords: Eco- 
logical effects; Screening smoke; Toxicology; Prairie 
dogs; Pigeons; Lab animals. (JES) 


061,256 

AD-A225 205/4/GAR PC A01/MF A01 

~ are Administration Medical Center, Pittsburgh, 

aD Structures of Some Diarrheal Causing Bacterial 
oxins. 

Annual rept. 5 May 89-4 May 90. 

M. Sax. 2 Jan 90, 5p 


The incorporation of data from additional heavy atom 
derivatives and the inclusion of anomalous dispersion 
data improved the electron density map markedly. The 
short alpha helix lying next to a segment of beta sheet 
resembles strikingly the structural motif in an MHC 
class | molecule binding site which also is believed to 
be present in class II molecules. This further reinforces 
our feeling that SEB map is biologically and biochemi- 
cally reasonable. Keyword: Biochemistry, Toxins, En- 
terotoxins, 3D Structure, X-ray, Toxicity, Diffraction, 
Crystallography. (JES) 


061,257 
DE$0013810/GAR 
Lawrence Berkeley Lab., CA. 
Production and repair of aflatoxin B(sub 1)-in- 
duced DNA damage. 

S. A. Leadon. May 90, 25p LBL-29028, CONF- 
9005244-1 

Contract 76ER01112act ACO3-76SF00098, Grant 
CA40453 

Mycotoxins, cancer and health conference, Baton 
Rouge, LA (USA), 17-18 May 1990. Sponsored by De- 
partment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


To investigate the influence of function or activity of a 
DNA sequence on its repair, we have studied excision 
repair of aflatoxin B(sub 1) (AFB(sub 1))-induced 
damage in the nontranscribed, heterochromatic alpha 
DNA of monkey cells and in the metallothionein genes 
of human cells. In confluent cells, AFB(sub 1) adducts 
are produced in similar frequencies in alpha and in the 
rest of the DNA, but removal from alpha DNA is se- 
verely deficient, however, removal of AFB(sub 1) ad- 
ducts from alpha DNA is enhanced by small doses of 
UV. The repair deficiencies are not observed in active- 
ly growing cells. We have also shown that there is pref- 
erential repair of AFB(sub 1) damage in active genes. 
AFB(sub 1) damage is efficiently repaired in the active 
human metallothionein (hMT) genes, but deficiently re- 
paired in inactive hMT genes. 51 refs., 3 tabs. 


PC A03/MF A01 


061,258 

PB90-263252/GAR PC A03/MF A01 
Arkansas Univ., Fayetteville. Dept. of Civil Engineering. 
Screening Protocol for Assessing Toxicity of Or- 
ganic Chemicals to Anaerobic Processes. 

J. C. Young, and H. H. Tabak. Feb 89, 23p EPA/ 
600/D-90/133 

Grant EPA-R-814488-01-2 

Proceedings of the A and WMA/EPA International 
Symposium on Hazardous Waste Treatment: Biosys- 
tems for Pollution Control, Cincinnati, OH., February 
20-23, 1989. Sponsored by Environmental Protection 
Agency, Cincinnati, OH. Risk Reduction Engineering 
Lab., and Air and Waste Management Association, 
Pittsburgh, PA. 


A screening protocol has been developed to provide a 
rapid and repeatable assessment of the effect of toxic 
organic chemicals on anaerobic treatment processes. 
The protocol also provides information on the rate lim- 
iting biological reactions and the concentrations at 
which changes in reaction rate take place. General 
features of the protocol include relative ease of use, 
relatively short response time - days versus months, 
low labor requirements, use of conventional laboratory 
techniques, reproducibility among laboratories, and it 
builds on previously developed protocols and proce- 
dures. The screening protocol consists of three steps: 
STEP | is a pre-screen to identify the range of toxic 
impact of a chemical; STEP II is a short-term batch test 
to identify the effect of slug doses of chemical and to 
show which anaerobic reaction is inhibited first; STEP 
Ill is a semi-continuous culture test to identify the con- 
— at which specific inhibitory effects take 
place. 


061,259 


PB90-263302/GAR PC A03/MF A01 
Health Effects Research Lab., Research Triangle 
Park, NC. 

Dermal Absorption and Pharmacokinetics of Pesti- 
cides in Rats. 

P. V. Shah, H. L. Fisher, M. R. Sumler, and L. L. Hall. 
c1990, 20p EPA/600/D-90/128 

Prepared in cooperation with Northrop Services, Inc., 
Research Triangle Park, NC. 


Dermal absorption and disposition of carbaryl, carbo- 
furan, chlordecone, hexachlorobiphenyl and dinoseb 
were studied in female Fischer 344 rats. Acetone solu- 
tion on the (14)C labeled pesticide was applied to a 
previously clipped mid-dorsal region of the back. At 
various time intervals, animals were killed and selected 
organs were analyzed for radioactive (14)C content. A 
physiological compartmental model was fitted to the 
skin penetration, tissue distribution, and excretion 
data. The equilibrium tissue to blood ratios and excre- 
tion rate constants and skin absorption rate were de- 
termined from the model. In many cases, differences in 
kinetics and retention were found between young and 
adult rats. The dermal penetration function was single 
or biexponential, requiring a one or two compartmental 
model for simulating the skin penetration process. 
(Copyright (c) 1989 American Chemical Society.) 
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PB90-263476/GAR PC A04/MF A01 
Health Effects Research Lab., Research Triangle 
Park, NC. 

Structure-Activity Relationships. Computerized 
Systems. 

M. D. Waters, A. M. Richard, J. R. Rabinowitz, H. F. 
= and N. E. Garrett. 1990, 75p EPA/600/D-90/ 
Prepared in cooperation with Environmental Health 
Research and Testing, Inc., Research Triangle Park, 
NC., Leiden Rijksuniversiteit (Netherlands). Dept. of 
Radiation Genetics and Chemical Mutagens, and Case 
Western Reserve Univ., Cleveland, OH. School of 
Medicine. 


The report discusses some important general strate- 
gies and issues relative to the application of computa- 
tional SAR techniques for modeling genotoxicity and 
carcinogenicity endpoints. Problems particular to the 
SAR modeling of such endpoints pertain to: the com- 
plexity of the carcinogenicity endpoint; the unclear re- 
lationship of the multitude of short-term bioassay end- 
points to each other and to the carcinogenicity end- 
point; and the limitations of available data bases which 
are most often underrepresented with respect to 
common endpoint, testing protocol and chemical 
class. Interrelationships between various elements in 
an SAR model study, the data base requirements and 
limitations of such studies, and the composition of data 
bases available to SAR modelers are considered. 
Methods for representing, organizing and evaluating 
such data to maximize its utility for SAR investigation 
are discussed in terms of biologically-based compara- 
tive assessment approaches, i.e. genetic activity pro- 
files, and weight-of-evidence evaluation schemes. A 
sampling of SAR programs which have been applied to 
SAR analysis of carcinogenicity and genotocitity end- 
points are briefly discussed and contrasted. The CASE 
fragment-based SAR program and profile matching 
techniques are considered in more detail in the context 
of an illustrative example involving analysis of a very 
general chemical class - the organic halides. 
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PB90-265802/GAR PC E06/MF E06 
Centre de Recherches du Service de Sante des 
Armees, La Tronche (France). Unite de Neurotoxicolo- 
ie. 
leuropathologie des Agressifs de Guerre. Etudes 
des Lesions Cerebrales Provoquees par le Soman 
(Neuropathology of Biowarfare Weapons. Studies 
of Soman-induced Cerebral Lesions). 
Final rept. 
B. Blanchet. Feb 90, 57p 
Text in French; summary in English. Sponsored . Di- 
rection des Recherches, Etudes et Techniques, i 
(France). Centre de Documentation de I’Armement. 


The neuropathological effects of organophosphate 
neurotoxins, in particular soman, were studied in labo- 
ratory animals, including monkeys. Morphological 
changes were ‘analyzed and attempts at prevention 
and treatment of cerebral lesions were made using ap- 
propriate medicines. Specifically, the researchers 
looked at: the involvement in neuronal lesions of per- 
meability changes in the blood-brain barrier; whether 
genesis of convulsions and the brain’s vulnerability 
can be linked to overactivation of neuroexcitor amino 
acids by the endogenous glutamate; active molecules 
able to prevent or interrupt the epileptic fits or protect 
against lesions; and the cause of variation in symp- 
toms between individuals of the same species having 
received identical toxin doses. The authors found that 
the excitor amino acid system was involved in soman 
pathology and helps maintain excessive neuron activi- 
ty; their studies also suggest that neuronal lesions may 
be caused by glutamate’s neurotoxic properties and 
overactivation of NMDA receptors. They found lopra- 
zolam to be superior to diazepam in preventing and 
interrupting convulsions in monkeys. 


061,262 

PB90-265851/GAR PC E05/MF E05 
Direction des Recherches, Etudes et Techniques, 
Paris (France). Centre de Documentation de |l’Arme- 
ment. 

Etude des Effets de la Maitotoxine sur les Cour- 
ants loniques Transmembranaires Cardiaques 
(Study of the Effects of Maitotoxin on Cardiac 
Transmembrane lonic Currents). 

Final rept. 

E. Coraboeuf. Oct 89, 45p 

Text in French; summary in English. 


Maitotoxin (MTX), the most powerful of the marine 
toxins, is known for killing cells through calcium over- 
charge. The research presented here demonstrated 
that MTX causes only a moderate and passing in- 
crease in the calcium current, which rapidly disap- 
pears--a phenomenon which cannot explain an exces- 
sive calcium charge. Individual ion channels activated 
by MTX were discovered: they let in essentially sodium 
with perhaps a small amount of calcium, which may be 
the cause of the lethal overcharges. 


061,263 

PB90-267378/GAR 

Syracuse Research Corp., NY. 
Toxicological Profile for Lead. 
Final rept. 

Jun 90, 217p ASTDR/TP-88/17 
Contract EPA-68-C8-0004 
Sponsored by Agency for Toxic Substances and Dis- 
ease Registry, Atlanta, GA., and Environmental Pro- 
tection Agency, Washington, DC. 


The ATSDR Toxicological Profile for Lead is intended 
to characterize succinctly the toxicological and health 
effects information for the substance. It identifies and 
reviews the key literature that describes the sub- 
stance’s toxicological properties. Other literature is 
presented but described in less detail. The profile is 
not intended to be an exhaustive document; however, 
more comprehensive sources of specialty information 
are referenced. The profile begins with a public health 
statement, which describes in nontechnical language 
the substance’s relevant toxicological properties. Fol- 
lowing the statement is material that presents levels of 
significant human exposure and, where known, signifi- 
cant health effects. The adequacy of information to de- 
termine the substance’s health effects is described. 
Research gaps in nontoxic and health effects informa- 
tion are described. Research gaps that are of signifi- 
cance to the protection of public health will be identi- 
fied in a separate effort. The focus of the document is 
on health and toxicological information. 


PC A10/MF A02 


MILITARY SCIENCES 


Chemical, Biological, & Radiological Warfare 


| 
MILITARY SCIENCES 


Antimissile Defense Systems 


061,264 


AD-A224 950/6/GAR PC A09/MF A01 
—~- Defense Initiative Organization, Washington, 


Report to the Congress on the Strategic Defense 
Initiative 1990. 
May 90, 177p 


This report recounts the progress the SDI program has 
made over the last several years and describes our 
plans for the future. One of the biggest breakthroughs 
occurred recently--the introduction of the Brilliant Peb- 
bles concept into the space-based portion of the de- 
fense architecture. Preliminary cost estimates and ef- 
fectiveness analyses indicate that deployment of Bril- 
liant Pebbles as the space-based layer of a Phase One 
Strategic Defense System could allow savings of $14 
billion from previous estimates, reducing the cost of an 
initial system from $69 billion to approximately $55 bil- 
lion. In 1989, we launched the Beam Experiment 
Aboard a Rocket (BEAR), which demonstrated propa- 
gation of a particle beam in space. Also in 1989, we 
witnessed the first firing of the Alpha chemical laser. In 
1990, we plan to achieve even more significant testing 
milestones. In January, we launched the first High 
Endo-Atmospheric Defense Interceptor (HEDI) test 
and demonstrated the ability to cool the interceptor’s 
forebody and sensor window. We are demonstrating 
defensive technologies that we believe offer the po- 
tential for moving toward a more stabie relationship 
with the Soviet Union while reducing offensive forces. 
In sum, our efforts to demonstrate defensive technol- 
ogies, to modernize our offensive forces and to work 
toward beneficial arms control agreements are fully in- 
tegrated and mutually reinforcing. 


061,265 


DE90013488/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 

Multiple bo tracking in a wide-field-of-view 
camera s 

H. S. Park, T. S. “Axelrod, N. J. Colella, M. E. Colvin, 
and A. G. Ledebuhr. May 90, 8p UCRL-101921, 
CONF-900451-4 

Contract W-7405-ENG-48 
Technical symposia on optical e 
tonics in aerospace sensing, Orlandc 


Cm and pho- 
rer ISA), 18-20 
Apr 1990. a by Department of Energy, Wash- 
ington, DC. 

Portions of this document are illegible in microfiche 
products. 


A real-time-multiple-target-tracking system is being de- 
veloped using a wide-field-of-view (WFOV) camera. 
The high reomicn WFOV camera was conceived as 
part of the Strategic Defense Initiative Research at 
Lawrence Livermore National Laboratory. The camera 

lem consists of a lens made of concentric solid 
blocks of index matching glasses, CCDs arrayed on 
the focal plane, and a custom VLSI image processor to 
extract the targets. This paper will briefly review the 
existing proto’ system, the on-going effort to cover 
the full field of view using digital CCD cameras, the pro- 
duction of custom VLSI chips developed to extract 
centroids in real time, and the implementation of tran- 
sputers to run the tracking algorithms. 4 refs., 5 figs. 
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AD-A224 674/2/GAR 
Chi Systems, Inc., Spring House, PA. 


PC A05/MF A01 
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Validation and Application of COGNET Model of 
Human-Computer interaction in Naval Air ASW. 
Technical rept. 30 Sep 87-30 Mar 90. 

W. Zachary, J. M. Ryder, L. R. Ross, and M. C. 
Zubritzky. 31 May 90, 91p Rept no. CHI-TR- 
900531.8704 

Contract N00014-87-C-0814 


This is the final report on a two year research effort to 
investigate the nitive basis for human-computer 
interaction and decision-making in complex, real-world 
environments, particularly those which unfold in real- 
time and make multiple demands on the attention of 
the human decision-maker. The main emphasis in the 
project has been to explore the extent to which models 
of the computer-user’s problem-solving strategies in 
these real-time multi-tasking (RTMT) environments 
can lead to the in of a more effective human-com- 
puter interfaces. RTMT environments include many of 
the most challenging problem domains faced by 
humans. Examples of these environments include air- 
craft (and other vehicle) cockpits, nuclear power con- 
trol rooms, satellite and telecommunication network 
control, and weapons systems operation, to name but 
a few. These problern environments are undergoing 
rapid computerization, and are all critical to economic, 
personal, and national will-being. Therefore, they are 
inherently worthy of close study. 
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AD-A224 877/1/GAR PC A05/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 


Ground, MD. 
lor Quantitative Comparison of Ex- 
I to Predicted Chemical Deposition Data. 
inal rept. Oct 89-May 90. 
T. P. Hindman, and B. S. Steelman. Jul 90, 89p Rept 
no. BRL-MR-3851 


Evaluation techniques were developed to assess com- 
puter simulation of single chemical munition field trials. 
These techniques were used to quantitatively compare 
the predicted to experimental deposition data. The 
methods employed for evaluating single munitions are 
not appropriate for the multiple munition field trials that 
are currently being conducted. Hence, the data fitting 
techniques were re-examined and new methodology 
deveioped that could be applied regardiess of the 
number of munitions tested. The statistical tests 
chosen were the Sign, Mann-Whitney U, and Chi- 
Square tests. An additional metric was a modified ver- 
sion of the Chi-Square, referred to as the Point-by- 
Point. Each test was exercised using data from eleven 
field trials to test its appropriateness for this applica- 
tion. A bet-fit criterion was established based on the 
evaluation of the test results. Keywords: Chemical si- 
mulant; Chemical field trial; Hypothesis tests; Area 
dosage plots; Quantitative analysis. (jes) 


061,268 
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Los Alamos National Lab., NM. 

Systems approach to chemical weapons verifica- 
tion. CNSS report No. 10. 

K. E. Apt, and J. T. Markin. Jun 90, 16p LA-11846 
Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
= Original copy available until stock is exhaust- 


The technical credibility of verification regimes for 
international agreements limiting chemical weapons 
(CW) is a serious concern for policy decision makers. 
Whether for a multinational chemical weapons con- 
vention or for bilaterial US-Soviet agreements aimed at 
chemical arms reductions, well-designed systems for 
verification monitoring must be established to ensure 
that signatories meet treaty obligations. The systems 
approach is modeled in part on the nuclear safeguards 
approach commonly used under the Nuclear Nonpro- 
liferation Treaty. But, because of the unique aspects of 
chemical arms and their possible production, the 
system must be expanded to address the unprece- 
dented requirements associated with verification of 
CW agreements. The methodology described here 

can be used to design and evaluate a verification 
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system that encompasses the diversity of facility 
types, materials, and activities involved in CW verifica- 
tion. Application of this methodical oach to the 
definition of a verification system would ensure an effi- 
cient allocation of resources a competing verifi- 
cation technologies and activities. It would provide a 
uniform rationale for selecting system components 
and could provide a basis for communicating the rea- 
sons for technology decisions within the arms control 
community. 7 refs., 2 figs., 4 tabs. 


Logistics, Military Facilities, & 
Supplies 
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AD-A224 586/8/GAR PC A05/MF A01 
Army Research Inst. of Environmental Medicine, 
Natick, MA. 

Assessment of Body Weight Standards in Male 
and Female Army Recruits. 

Final technica! rept. Jun 88-Dec 89. 

K. E. Friedl, J. A. Vogel, M. W. Bovee, and B. H. 
Jones. 29 Dec 89, 95p Rept no. ARIEM-T15-90 


Army enlisted candidates are screened for obesity with 
height-weight tables (AR 40-501) which exclude few 
young males but approximately one third of young fe- 
males in the U.S. population. Another regulation (AR 
600-9) sets standards for retention in the Army on the 
basis of body fat estimated from circumferences. The 
suitability of accession weight standards with respect 
to the retention standards was examined by studying 
the effect of excess fatness on attrition from active 
duty, physical performance, and ability to achieve fat 
standards after basic training. Keywords: Body weight; 
Fat cells; Anthropometry; Recruits; Physical fitness; 
Weight loss; Attrition; Standards; Army personnel. (cp) 
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AD-A224 615/5/GAR PC A09/MF A01 
Air Univ., Maxwell AFB, AL. Airpower Research Inst. 
Quality Improvement: Does the Air Force Systems 
Command Practice What It Preaches. 

J. A. Campbell. Mar 90, 192p Rept no. AU-ARI-88-13 


Production inefficiencies in many defense industries 
have resulted in significant cost growth for major 
weapon systems. These costs have not gone unno- 
ticed. DOD has implemented many programs in an at- 
tempt to reduce these inefficiencies, but these efforts 
have met with little apparent success. Recently the 
Defense Department has adopted a philosophy--total 
quality management--that could finally lower these 
costs. This approach will require a re-education and 
cultural change of both the DOD and contractor work 
forces. In this study, the author uses a survey ques- 
tionnaire to determine to what degree the AFSC acqui- 
sition work force understands it is causing these 
production inefficiencies and if it is applying manage- 
ment techniques that can reduce the cost of these in- 
efficiencies. He surveys program directors, program 
managers, and quality assurance personnel at AFSC’s 
five major product divisions. The most significant result 
of this study is that it establishes an important baseline 
that we can use to measure our commitment to ad- 
dressing these production inefficiencies. The data 
strongly supports the notion that the TQM philosophy 
using continuous improvement is not well understood 
by the acquisition work force. The data also indicate 
that the work force does not understand the magni- 
tude of these production inefficiencies. A communica- 
tion problem in the program offices inhibits the work 
force from applying those management techniques 
that can minimize these inefficiencies. (EDC) 
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AD-A224 653/6/GAR PC A02/MF A01 
Science Applications International Corp., O’Falion, IL. 
Cargo Movement Operations System (CMOS) Soft- 
ware Test Pian. Final. 

Technical rept. 

26 Jul 90, 8p 

Contract F11624-88-D-0001 


The purpose of this Technical Report is to review the 
Software Test Plan, Final, CDRL A007-03, which was 
produced for the Government by Evaluation Research 
Corporation. The results are provided in the form of 
Data Item a as requested by 
the CMOS Program b 
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061,272 

AD-A224 654/4/GAR PC A02/MF A01 
Science Applications International Corp., O'Fallon, IL. 
Cargo Movement Operations System (CMOS) 
System Segment Specification. Increment Il. Final. 
Technical rept. 


2 Aug 90, 6p 

Contract F11624-88-D-0001 

The purpose of this Technical — is to review the 
Increment Il System Segment Specification, Final, 
CDRL A001-06, which was produced for the Govern- 
ment by Evaluation Research Corporation. The results 
are provided in the form of Data Item Discr 


worksheets as requested by the Me Movement Op- 
erations System (CMOS) Program : 


061,273 

AD-A224 683/3/GAR PC AO6/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Survivability Enhancements for Military Communi- 
cations Satellites. 

Master’s thesis. 

F. M. Arrendale. 1990, 124p Rept no. AFIT/CI/CIA- 
90-042 


Recognizing the various potential threats against the 
United States’ military communications satellites and 
the criticality of their operation during times of national 
emergency, it is especially crucial that one accurately 
assess those threats and then design systems that are 
survivable against those threats. ir importance for 
instantaneous delivery of command and control infor- 
mation to the various strategic and tactical forces is 
invaluable and must be protected. This thesis will intro- 
duce the subject of military communications satellites 
and compare them with their civilian counterparts from 
a survivability perspective, it will assess the threats 
against these command and control assets, and it will 
describe technological methods for enhancing their 
survival. The examination of these methods will in- 
clude such topics as physical and EMP hardening, ro- 
bustness or resistance to jamming, reconstitution of 
the network, and constellation designs which enhance 
survivability. Finally, conclusions are drawn and rec- 
ommendations proposed based upon the discussion. 
Theses. (JHD) 
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AD-A224 704/7/GAR 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Relational Contract: icable to Department of 
Defense Contracts. 

Doctoral thesis. 

K. J. Reynolds. Dec 89, 131p Rept no. AFIT/CI/CIA- 
90-016D 


PC A07/MF A01 


This paper examines the importance of time to (con- 
tractual) performance, technology uncertainty, and 
firms’ reputation in determining contractual tightness 
of aircraft engine contracts negotiated between the Air 
Force and defense contractors. Utilizing the type of 
price selected by these contracts as a proxy for con- 
tractual tightness, | defined contractual tightness as a 
measure of ex ante specification or a measure of how 
much the price is nailed down at the outset of the con- 
tractual relationship. Using a relationship approach to 
contracting, this paper seeks to test, using formal 
econometric procedures, the importance of time-to- 
performance, firms’ reputation, and technological un- 
certainty in determining contractual tightness meas- 
ured by the type of price selected ex ante between the 
Air Force aircraft engine defense contractors. Forty- 
four data points for this analysis came from thirteen Air 
Force contracts that procure a certain type of aircraft 
engine from two defense contractors. 


061,275 

AD-A224 758/3/GAR PC A03/MF A01 
Systems Exploration, Inc., Dayton, OH. 
Object-Oriented Integrated Maintenance Informa- 
tion ‘ee (IMIS) nostic Module Develop- 
meni 


Final technical rept. Sep 89-Jun 90. 

G. Cooke, J. Jernigan, N. Maiorana, T. Myers, and J. 
E. Murphy. Jul 90, 35p AFHRL-TP-90-53 

Contract F33615-88 


This technical paper summarizes the work performed 
to redesign and enhance the Integrated Maintenance 
Information System Diagnostic Module (IMIS-DM). The 
diagnostic module provides technical support to the 
maintenance technician by furnishing a wide range of 
capabilities assisting in the selection of an efficient se- 


quence of maintenance tasks. One of the major out- 
comes of this effort was the redesign of the IMIS-DM 
using Object-Oriented (OO) rapid prototyping tech- 
niques to create a diagnostic module compatible with 
hierarchical data base concepts employed by the 
AFHRL Content Data Model (CDM). Another major 
outcome was the enhancement of the IMIS-DM as- 
sessment operations. The enhanced IMIS-DM now 
provides three modes of assessment (functional, 
physical, and degraded) whereas the previous version 
provided only the functional mode. 


061,276 

AD-A224 759/1/GAR PC A03/MF A01 

Metrica, Inc., San Antonio, TX. 

Extending the Time to Proficiency Model for Simul- 

taneous ication to Multiple Jobs. 

Interim technical paper Oct 88-Apr 90. 

R. S. Faneuff, L. D. Valentine, B. M. Stone, G. L. 

— and D. C. Hageman. Jul 90, 50p AFHRL-TP- 
-4 


Contract F41689-88-D-0251 


The Time to Proficiency (TTP) Model (Carpenter, 
Monaco, O’Mara, & Teachout, 1989) lined job perform- 
ance and enlistment standards. The model considered 
aptitude, productivity, cost, and attrition data on first- 
term Avionics Communications Specialists (328X0). It 
combined the data to identify an aptitude standard 
which minimized cost per productive unit for the spe- 
cialty. A problem with the Carpenter et al. (1989) 
model is that it only allowed analysis of a — Air 
Force speciality (AFS), independent of others. This re- 
sults in minimum standards for an AFS that are too 
high when Air-Force wide manning requirements and 
the finite applicant pool are considered. This paper 
Proposes an extension of the model to accommodate 
several AFSs simultaneously and interdependently. 
The extended model allocates a given recruit pool to 
AFSs such that cost per productive unit is minimized 
across the specialties. The extended model allows de- 
termination of the effects on standards, of changes in 
the recruit pool or AFS manning requirements. The 
paper demonstrates the extended model using six 
AFSs with job performance measures collected under 
the Job Performance Measurement project. Keywords: 
Classification, Enlistment standards, Job performance, 
Linkage, Productive capacity, Productivity, Proficiency, 
Model, Selection. (SDW) 


061,277 

AD-A224 761/7/GAR PC AOS/MF A01 
Arizona Univ., Tucson. 

Prototype Message Dissemination System and 
— Routing System for an Army Organiza- 
Master’s thesis. 

P. O. Howard. May 90, 87p 


Electronic mail systems (EMS) are used by many dif- 
ferent organizations, including the U.S. Army. An EMS 
has many advantages. It allows the action officer or 
the manager to be more productive because the action 
officer no longer has to play ‘telephone tag’ in order to 
communicate with another individual. The mail is sent 
electronically, and the other individual replies (hopeful- 
ly) whenever they receive the communication. An EMS 
also enhances productivity because the action officer 
is not required to make introductory and closing ‘small 
talk’. The electronic mail can be concise and to the 
point. Additionally, the action officer does not have to 
put the electronic mail into a special format, as is often 
required by other communications means, such as the 
standard Army letter or the standard Army message 
format. Keywords: Theses; Electronic mail; Computer 
systems; Army personnel; Data bases; Message proc- 
essing. (cp) 
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AD-A224 767/4/GAR PC A08/MF A01 
Logistics Management Inst., Bethesda, MD. 

Regulat Relief: Simplifying and Eliminating 
Contract Clauses. Volume 2. 

Nov 89, 171p Rept no. LMi-PL903R1-VOL-2 
Contract MDA903-85-C-0139 

See also Vol 1, AD-A224 768. 


This report sets forth our analysis of the 1,090 solicita- 
tion provisions, contract clauses, and alternates in the 
Federal Acquisition Regulation (FAR) and the DoD 
FAR Supplement (DFARS). Contract clauses and so- 
licitation provisions - hereafter simply called ‘clauses’ - 
are a principal means of implementing the policies 
contained in the acquisition regulations. The report 





presents such information about the clauses as wheth- 
er their origin is statutory or nonstatutory. ‘Statutory’ is 
used here to embrace clauses based on law, Execu- 
tive order, Office of py an and Budget (OBM) 
circular, Office of Federal rement Policy (OFPP) 
policy letter, other executive branch directive, or non- 
procurement regulation published in the Code of Fed- 
eral Regulations. The report also indicates whether the 
clause flows down to subcontractors and the tier to 
which flowdown occurs. Finally, Chapter 4 arrays the 
639 clauses (including alternates) from the FAR, also 
in numerical order by part. (sdw) 
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AD-A224 768/2/GAR PC A08/MF A01 
Logistics Management Inst., Bethesda, MD. 

Regulat Relief: Simplifying and Eliminating 
Contract Clauses. Volume 

Nov 89, 152p Rept no. LMI- BL903R1-VOL-1 

Contract MDA903-85-C-0139 

See also Volume 2 dated Nov 89, AD-A224767. 


This report sets forth our analysis of the 1,090 solicita- 
tion provisions, contract clauses, and alternates in the 
Federal Acquisition ao (FAR) and the DoD 
FAR Supplement (DFARS). Contract clauses and so- 
licitation provisions - hereafter simply called ‘clauses’ - 

are a principal means of implementing the policies 
contained in the acquisition regulations. The report 
presents such information about the clauses as wheth- 
er their origin is statutory or nonstatutory. ‘Statutory’ is 
used here to embrace clauses based on law, Execu- 
tive order, Office of M ment and Budget (OMB) 
circular, Office of Federal Procurement Policy (OFPP) 
policy letter, other executive branch directive, or non- 
procurement regulation published in the Code of Fed- 
eral Regulations. The report also indicates whether the 
clause down to subcontractors and the tier to 
which flowdown occurs. In the rest of this report, we 
first describe (Chapter 2) the coding conventions used 
to present our review and is of the clauses. This 
description is followed in Chapter 3 by the detailed 


report on the 451 clauses (i — alternates) from 
the yoy presented in nu 


we ted order by DFARS 
part. 
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AD-A224 802/9/GAR PC A03/MF A01 
Army Research Inst. for the Behavioral and Social Sci- 
ences, Alexandria, VA. 

Evaluation of Signal Pre-Command Course Train- 
ing Requirements. 
Final rept. Sep 88-Oct 8: 
P. J. L Ay yy tm l, and 
G. Sanders. May 90, 37p Rept = ARI-TR-891 


The responsibilities of signal commanders have 
evolved from a predominantly tactical orientation to an 
orientation between the command of Tactical Signal 
Units and Information System Command (ISC) units. 
This evolution necessitated a training requirement 
analysis for the Signal Pre-Command course (PCC). 
Thirty-nine recent graduates of the course, including 
both Tactical and ISC commanders, were surveyed to 
conduct a training analysis. The survey was designed 
to estimate for each of 104 command tasks the fre- 
quency at which a task was performed, the ——— 
of the task to mission success, and the ai 

the commander’s preparation to lorm the task. 

survey data determined that the Tactical and ISC com- 
manders should be instructed separately and identified 
the tasks that should be included for each group. Key- 
hg Army training; Surveys; Military requirements. 
Cp, 


061,281 
AD-A224 891/2/GAR PC A03/MF A01 
Construction Engineering Research Lab. (Army), 


Pon. ang Options for Mitigating Natural R 
lor ing 'e- 

source be pong Impacts on Army installations. 

Technical rep 

V.E. Drang, D. J. Tazik, S. D. Warren, C. F. 

Bagley, and R. B. Shaw. Jun 90, 17p Rept no. 

CERL-TR-N-90/12 


As land uses and the condition of natural resources 
change, military natural resource managers are con- 
stantly confronted with new land management prob- 
lems. They spend considerable time and resources 
trying to i ways to minimize military impacts to 
soil and vegetation. This report serves as a checklist of 
management actions that can streamline the decision- 
making process and increase the likelihood that man- 
agers will consider the full range of alternative actions. 


MILITARY SCIENCES 


Logistics, Military Facilities, & Supplies 


The five basic management techniques are: (1) limit 
total use; (2) redistribute use; (3) modify kinds of uses; 
(4) alter the behavior of use; and (5) ipulate the 
natural resources for increased durability. eral al- 
ternative actions that can be taken for each of these 
techniques are outlined and discussed. Keywords: 
Land use; Army facilities/training; Environmental 
impact. (EDC) 
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AD-A224 907/6/GAR PC A08/MF A01 

Washington Headquarters Services (DoD), DC. Direc- 

torate for Information Operations and Reports. 
General/Flag Officer 


Jun 90, 165p Rept nos. DIOR/M13, M13 


The General/Flag Officer Worldwide Roster is pro- 
duced quarterly by Msg Headquarters Services 
from the General/Flag Officer Billet Information 
System, as authorized DoD Instruction 7730.61, 
‘Reports on General and Flag Officer Positions’, dated 
August 20, 1981. Keywords: Military personnel, Officer 
personnel, Billets(Personnel). (cp) 


061,283 

AD-A224 910/0/GAR PC A03/MF A01 
Center for Naval Analyses, Alexandria, VA. 

Initial Effectiveness of the FY 1989 Medical Officer 
Retention Bonus. 

Final rept. 

L. J. May, and J. S. McMahon. Jan 90, 40p Rept no. 
CRM-90-304 


Contract N00014-87-C-0001 


In a to the declining retention of military physi- 
enacted a Medical Officer Retention 
Gone (MORB) for FY 1989. This research memoran- 
dum examines the effect the MORB is having on the 
retention of Navy Physicians. Keywords: Compensa- 
tion; Incentive contracts; Medical personnel; Naval 
nel; Officer nnel; Personnel retention; 
Physicians Probability; Salaries; Statistical analysis. 
cp) 


061,284 

AD-A224 932/4/GAR PC A03/MF A01 
Research Triangle Inst., Research Triangle Park, NC. 
Family Factors and Retention: First Annual in 
Process Review. 

Final rept. Nov 86-Oct 87. 

D. B. Bell, N. K. Stewart, and P. A. Gade. May 90, 
24p ARI-RN-90-25 

Contract MDA903-87-C-0540 


This report presents a series of briefing slides on re- 
search issues, activities, and plans concerning the re- 
tention research area of the Army Family Research 
Program. The report discusses policy questions, re- 
search questions, the retention conceptual model, ac- 
tivities and findings to date, and planned activities and 
concludes with a summary of outstanding issues. Key- 
words: Retention(Psychology); Policies; Family mem- 
bers; Factor analysis. (cp) 
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AD-A224 933/2/GAR PC A05/MF A01 
Army Research Inst. for the Behavioral and Social Sci- 
ences, Alexandria, VA. 


missioned Officer Leadership. 

Final rept. Jan 86-Sep 89. 

A. G. Steinberg, and J. A. Leaman. Feb 90, 81p Rept 
no. ARI-TR-879 


This paper identifies the dimensions of Army commis- 
sioned officer leadership. Results are based on the re- 
sponses of 10,978 commissioned and noncommis- 
sioned officers (NCOs) to the 560 leadership tasks in 
the Army Leader Requirements Task Analysis Survey. 
The survey was developed from over 200 interviews 
with Army leaders. Factor analyses were performed 
first for the officers and NCOs together and then each 
| mg separately to determine the most meaningful so- 
lution. The two separate factor analyses were prefera- 
ble because each accounted for more of the variance 
than did the combined factor analysis. In addition, the 
combined solution masked similarities and differences 
between officers and NCOs. Nine factors emerged for 
the officers, and ten factors for the NCOs. The two 
factor solutions are compared and the results are dis- 
cussed in terms of existing literature on leadership di- 
mensions and current Army doctrine. Keywords: Lead- 
ership; Job analysis; Factor analysis; Army personnel; 
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Military personnel; Military requirements; 
Sizes(Dimensions); Surveys. (cp) 
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AD-A224 986/0/GAR PC AOS/MF A01 


Final rept. 1 Apr 89-31 Mar 90. 

J. Cheverud, C. C. Gordon, R. A. Walker, C. 
Jacquish, and L. Kohn. May 90, 76p NATICK-TR-90/ 
032 


Contract DAAK60-89-C-1006 
See also Part 2, AD-A224 987. 


This five-part series of reports tabulates the statistical 
relationships among anthropometric measurements 
so that designers of Army materiel systems will be able 
to utilize the data in improving the man-materiel inter- 
face. The kinds of statistical relationships tabulated in- 
clude simple correlations, partial correlations, bivariate 
regressions and multiple regressions. The simple cor- 
relations, partial correlations, and bivariate regressions 
are among ail pairs of characters. Four sets of partial 
correlations are included, partialling out: stature only; 
weight only; stature and weight simultaneously; and 
stature, weight, and age simultaneously. Standard mul- 
tiple regressions include specific anthropometric di- 
mensions regressed on standard pairs of measure- 
ments. Stepwise multiple regressions were also calcu- 
lated for each anthropometric dimension using the first 
five independent variables selected in the stepwise 
procedure. All analyses were performed separately for 
males and females and are reported separately in the 
tables. 


061,287 


AD-A224 987/8/GAR 
Northwestern Univ., Evanston, IL. 
Anthropometric Survey of US Army Personnel 
(1988): Correlation Coefficients and Regression 
Equations. Part 2. Simple and Partial Correlation 
Tables-Male. 


Final rept. 1 Apr 89-31 Mar 90. 

J. Cheverud, C. C. Gordon, R. A. Walker, C. 
Jacquish, and L. Kohn. May 90, 268p NATICK-TR- 
90/033 

Contract DAAK60-89-C-1006 

See also Part 3, AD-A224 988. 


PC A12/MF A02 


The tables in this volume include the simple and partial 
correlation values among the 180 anthropometric vari- 
ables analyzed and their correlations with age. The full 
correlation matrix, with 181 rows and 181 columns 
(one row and column for each variable) is provided so 
that all of the correlations for any single variable can 
be found on contiguous pages. The simple and partial 
correlation tables are: Male simple correlations; Male 
partial correlation -- stature, weight, stature and 
weight, and stature, weight and age. 


061,288 


AD-A224 988/6/GAR 
Northwestern Univ., Evanston, IL. 
Anthropometric Survey of US Army Personnel 
(1988): Correlation Coefficients and Regression 
saci Part 3. Simple and Partial Correlation 
Final rept. 1 Apr 89-31 Mar 90. 

J. Cheverud, C. C. Gordon, R. A. Walker, C. 
Jacquish, and L. Kohn. May 90, 267p NATICK-TR- 
90/034 

Contract DAAK60-89-C-1006 

See also Part 4, AD-A224 989. 


PC A12/MF A02 


Partial contents: Simple and partial correlation tables 

for females -- Simple correlations, Partial correlations-- 

= Weight, Stature & weight, and Stature, weight 
age. 
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PC A14/MF A02 





MILITARY SCIENCES 


Logistics, Military Facilities, & Supplies 


Anthropometric Survey of US Army Personnel 
(1988): Correlation Coefficients and Regression 
Equations. Part 4. Bivariate Regression Tables. 
Final rept. 1 Apr 89-31 Mar 90. 

J. Cheverud, C. C. Gordon, R. A. Walker, C. 
Jacquish, and L. Kuhn. May 90, 317p NATICK-TR- 
90/035 

Contract DAAK60-89-C-1006 

See also Part 5, AD-A224 990. 


The tables in this volume contain the simple bivariate 
regression results, firstly for the males and secondly 
for the females. A separate listing is provided for each 
dependent variable. For each dependent variable, all 
bivariate regressions associated with correlations 
greater than 0.50 (or coefficients of determination 
greater than 0.25) are listed. Others, while statistically 
Significant, are considered unreliable for dependent 
variable value prediction and are therefore not includ- 
ed. All of the regressions reported are statistically sig- 
nificant at the 0.001 level. All variables were analyzed 
on the millimeter scale, except for weight which is 
measured to the nearest 0.1 kilogram, so that the con- 
stant and standard error of the estimate are given in 
millimeters. 
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AD-A224 990/2/GAR 
Northwestern Univ., Evanston, IL. 
Anthropometric Survey of US Army Personnel 
(1988): Correlation Coefficients and Regression 
Equations. Part 5. Stepwise and Standard Multiple 
Regression Tables. 

Final rept. 1 Apr 89-31 Mar 90. 

J. Cheverud, C. C. Gordon, R. A. Walker, C. 
Jacquish, and L. Kohn. May 90, 138p NATICK-TR- 
90/036 

Contract DAAK60-89-C-1006 

See also Part 1, AD-A224 986. 


Stepwise multiple —— tables are provided sepa- 
rately for males and females. Each table contains a 
listing for a series of regression equations for each de- 
pendent variable. Each dependent variable is first 
identified by data base number, abbreviated name, 
and full name. For each listing five colwnns are pre- 
sented, each giving the regression constant and 
coefficient(s) for the best predictive multiple regres- 
sion including 1, 2, 3, 4, and 5 independent variables, 
respectively. The last two rows of each listing contain 
the standard error of the estimate and adjusted coeffi- 
cient of determination (R-squared) for each of the five 
sequential models. All models are significantly differ- 
ent from zero at the 0.001 level. 


PC A07/MF A01 
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AD-A225 011/6/GAR PC A04/MF A01 
Universal Energy Systems, Inc., San Antonio, TX. 
Generalizability of Walk-Through Performance 
Tests, Job Proficie: Ratings, and Job Knowl- 
edge Tests Across Eight Air Force Specialities. 
Interim paper Oct 87-Feb 90. 

K. Kraiger. Jul 90, 65p AFHRL-TP-90-14 

Contract F41689-86-D-0052 

Prepared in cooperation with Colorado Univ., Denver. 
Dept. of Psychology. 


Generalizability theory was used to assess the psycho- 
metric quality of Walk-Through Performance Tests 
(WTPTs) and Job Proficiency ratings in eight Air Force 
occupational specialties. In addition, generalizability 
theory was used to determine whether proficiency rat- 
ings and job knowledge test scores were substitutable 
for the WTPTs. The results showed that both the 
WTPT scores and ratings within rating sources were 
generalizable (reliable), that ratings were not gen- 
eralizable over rating sources, and neither ratings nor 
job knowledge test scores ranked incumbents similarly 
to the WTPT. Keywords: Case studies; Air force per- 
sonnel; Performance tests; Reliability; Theory. (cp) 
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AD-A225 015/7/GAR PC A04/MF A01 
Air Force Occupational Measurement Center, Ran- 
dolph AFB, TX. 

Education Career Ladder AFSC 751X0. 
Occupational survey rept. 

Jun 90, 5ip 


This is a report of an occupational survey of the Educa- 
tion career ladder (AFSC 751XO) completed in May 
1990. The last occupational survey for this career 
ladder was a joint survey with the Training (AFSC 
751X2) and Instructional Systems (AFSC 751X3) 
career ladders. The resulting (OSR) Occupational 
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Survey Report was published in February 1981. The 
present survey was requested by the R Priorities 
Working Group to obtain current task and equipment 
data for use in reviewing changes and additions to this 
Air Force specialty. Keywords: Surveys; Education; 
Careers; Air Force personnel. (CP) 
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AD-A225 017/3/GAR PC A03/MF A01 
Science Applications International Corp., O’Fallon, IL. 
Cargo Movement Operations System (CMOS) 
Computer System Operator’s Manual. Draft. 
Technical rept. 

27 Jun 90, 22p 

Contract F11624-88-D-0001 


The purpose of this Technical Report is to review the 
Computer System Operator’s Manual, CDORL A011-01, 
which was produced for the Government by Evaluation 
Research Corporation. The results are provided in the 
form of Data Item Discrepancy worksheets as request- 
ed by the CMOS Program Office. (RH) 
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AD-A225 040/5/GAR PC A05/MF A01 
Navy Personnel Research and Development Center, 
San Diego, CA. 

Managing for Organizational Quality-Theory and 
implementation: An Annotated Bibliography. 

Final rept. Aug-Nov 89. 

N. Backaitis, and H. H. Rosen. Jun 90, 76p Rept no. 
NPRDC-TN-90-25 


The aim of this volume is to provide a resource to 
those interested in learning about managing organiza- 
tions for quality improvement. The materials examine 
the organizational improvement effort from many dif- 
ferent angles: the crucial role of the quality philosophy 
in the guidance of improvement efforts, the role of top 
management and of quality professionals in organiza- 
tional improvement efforts, the effect of reward sys- 
tems on the process of improvement, the use of the 
scientific method and of statistical thinking in the defi- 
nition and improvement of organizational processes, 
and the development of accounting figures that will be 
more useful in making strategic decisions. Keywords: 
Quality; Production; Naval personnel; Personnel man- 
agement; Leadership. (CP) 
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AD-A225 043/9/GAR PC A04/MF A01 
Science Applications International Corp., O’Fallon, IL. 
Cargo Movement Operations System (CMOS). 
Interface Requirements Specification. Revised 
Draft. Increment 2. 

Technical rept. 

2 Aug 90, 52p 

Contract F11624-88-D-0001 


The purpose of this Technical Report is to review the 
Increment II Interface Requirement Specification, Re- 
vised Draft, CDRL A004-06, which was produced for 
the Government by Evaluation Research Corporation. 
The results are provided in the form of Data Item Dis- 
crepancy worksheets as requested by the CMOS Pro- 
gram Office. 
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AD-A225 074/4/GAR PC A09/MF A01 
Operational Technologies Corp., San Antonio, TX. 
Armed Services Vocational Battery (ASVAB): Inte- 
— Review of Validity Studies. 

inal rept. Sep 87-Feb 90. 
J. R. Welsh, S. K. Kucinkas, and L. T. Curran. Jul 90, 
176p AFHRL-TR-90-22 
Contract F41689-87-D-0012 


The purpose of this review was to integrate validity evi- 
dence relevant to the primary use of the Armed Serv- 
ices Vocational Aptitude Battery (ASVAB) as a selec- 
tion and classification tool for military manpower, per- 
sonnel, and training systems. The review covers the 
period from the first use of ASVAB in 1966 in the DOD 
Student Testing iy to the latest reports of the 
validity for ASVAB Forms 11, 12, 13, and 14. The 
review presents the evidence for the construct, con- 
tent, and criterion-related validity of the ASVAB. One 
hundred meagan Poon studies from the military and civil- 
ian sectors and from the professional literature were 
reviewed and summarized to show averaged validity 
for military occupations. Reviewed studies established 
the validity of the ASVAB as a predictor of success in 
military technical training schools, and its validity for 
other criteria such as first-term attrition and job per- 


formance. Implications of the review for the military se- 
lection and classification systems are discussed. Key- 
words: Air force personnel; Attrition; Aptitude tests; 
Validation. (cp) 
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Research Triangle Inst., Research Triangle Park, NC. 
Family Impacts on the Retention of Military Per- 
sonnel. 

Final rept. Nov 86-Jan 90. 

D. K. Orthner. Apr 90, 24p ARI-RR-1556 

Contract MDA903-87-C-0540 

Prepared in cooperation with North Carolina Univ. at 
Chapel Hill. 


This research support The Army Family Action Plans 
(1984-1989) by providing new information on the re- 
tention decision to military leaders and policymakers 
and generating hypotheses to be evaluated in the 
Army Family Research Program (AFRP). Family fac- 
tors contributing to retention decisions include spouse 
support for the military member, spouse employment, 
family life cycle, family economics, and family 
career decision process. Policymakers and Army com- 
manders can use the findings in this report to guide 
their decisions concerning the family programs most 
likely to enhance retention. This report will also be 
value in deriving hypotheses for the Army Family Re- 
search Program. Keywords: Personnel retention; Ca- 
reers; Decision making; Employment; Life cycle; 
Family economics. (CP) 
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Family Adaptation in the Military. 

Final rept. Nov 86-Feb 90. 

D. K. Orthner, and G. L. Bowen. May 90, 28p ARI- 
RR-1559 

Contract MDA903-87-C-0540 

Prepared in cooperation with North Carolina Univ. at 
Chapel Hill. 


This research supports The Army Family Action Plans 
(1984-1989) by providing new information on family 
adaptation to military leaders and policymakers and 
fmm hypotheses to be evaluated in the Army 

amily Research Program (AFRP). Findings were sum- 
marized for the different AFRP investigations, which 
have included research and literature reviews, model 
development, primary and secondary analysis of avail- 
able data sets, consultations, and field interviews. Indi- 
cators of family adaptation are found to vary by individ- 
ual, family, work, and community characteristics such 
as informal support networks, military support serv- 
ices, and military leadership support. Keywords: Per- 
sonnel retention; Family — Marriage; Family 
co Adjustment(psychology); Military personnel. 
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Anthropometric Survey of U.S. Army Personnel: 
Methods and Summary Statistics 1988. 

Final rept. 1 Oct 88-24 Mar 89. 

C. C. Gordon, T. Churchill, C. E. Clauser, B. 
Bradtmiller, and J. T. McConville. Sep 89, 651p 
NATICK-TR-89/044 

Contract DAAK60-86-C-0128 


Results of the 1987-1988 anthropometric survey of 
Army personnel are presented in this report in the form 
of summary statistics, percentile data and frequency 
distribution. These anthropometric data are presented 
for a subset of personnel (1774 men and 2208 women) 
sampled to match the proportions of age categories 
and racial/ethnic groups found in the active duty Army 
of June 1988. Dimensions given in this report include 
132 standard measurements made in the course of the 
survey, 60 derived dimensions calculated largely by 
adding and subtracting standard measurement data, 
and 48 head and face dimensions reported in tradition- 
al linear terms but collected by means of an automated 
headboard designed to obtain three-dimensional data. 
Measurement descriptions. Descriptions of the proce- 
dures and techniques used in this survey are also pro- 
vided. These include explanations of the complex 
sampling plan, computer editing procedures, and strat- 
egies for minimizing observer error. Tabular material in 
appendices are designed to help users understand 
various practical applications of the dimensional data, 





and to identify comparable data obtained in previous 
anthropometric surveys. 
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AD-A225 117/1/GAR PC A14/MF A02 

Research Triangle Inst., Research Triangle Park, NC. 

1988 Troop ram Unit Attritee Research 

Project: Tabular Descriptions of the Army National 

Guard. 

Final rept. 

Hd M. Bray, and A. C. Theisen. Apr 90, 325p ARI-RP- 
-17 

Contract MDA903-87-C-0540 


The 1988 Troop Program Unit (TPU) attritee research 
project forms a part of the FY87-88 U.S. Army Reserve 
(USAR) Personnel Research Strategy to enhance re- 
tention in the Total Army. The purpose of the survey 
was to identify the causes of early attrition from Troop 
Program Units in the Army National Guard and the 
Army Reserve and to recommend solutions to the 
problem of USAR and Army National Guard retention. 
This volume presents the findings from the National 
Guard TPU attritees. A companion volume details the 
methodology for the entire TPU project and presents 
findings from the companion survey of U.S. Army Re- 
serve Troop Program Unit attritees. In both volumes, 
tabular descriptions of respondents’ stated reasons for 
leaving are cross-tabulated with characteristics of attri- 
tees, their units, their civilian employment, and their 
families. Keywords: Attrition; Training; Policies; Army 
personnel; Personnel research. (cp) 
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AD-A225 118/9/GAR PC A08/MF A01 
Logistics Management Inst., Bethesda, MD. 
Public-Private Ventures in Bachelor Quarters. A 
Solution to the Loss of Military Construction 
Projects. Volume 2. Appendices A through E. 

Final rept. 

T. L. Neve, J. W. Cassell, and R. L. Crosslin. Jun 90, 
165p Rept no. LMI-NA705R2-VOL-2 

Contract MDA903-85-C-0139 

See also Volume 3, AD-A225 119. 


The Navy has a substantial requirement for new bach- 
elor quarters (BQs) a time of austere budgets 
for military construction. Public/private ventures (P/ 
PVs) may offer an alternative. With a P/PV, a private 
company would finance, design, build, operate, and 
maintain a new BQ facility at its own risk of profit or 
loss. This report examines the feasibility of P/PVs, and 
how they should be structured, using five test sites, 
and presents example requests for proposals. P/PV 
BQs for enlisted and officer transient personnel and 
for junior enlisted permanent party personnel offer a 
less costly alternative to BQs built and operated with 
conventional Government funding. Factors affecting 
economic feasibility of a P/PV BQ include project size, 
occupancy guarantees, interest rates, contract term, 
construction specifications, and Government statutory 
and regulatory restrictions. Occupancy guarantees are 
particularly important. With a reasonable occupancy 
rate guarantee, the contractor can charge much lower 
room rates. Keywords: Housing projects; Financial 
a Military personnel; Military construction. 
cp 
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Solution to the Loss of Military Construction 
Projects. Volume 3. Appendices F, G, snf H. 

Final rept. 

T. L. Neve, J. W. Cassell, and R. L. Crosslin. Jun 90, 
298p Rept no. LMI-NA705R2-VOL-3 

Contract MDA903-85-C-0139 

See also Volume 4, AD-A225 120. 


The Navy has a substantial requirement for new bach- 
elor quarters (BQs) pang & time of austere budgets 
for military construction. Public/private ventures (P/ 
PVs) may offer an alternative. With a P/PV, a private 
company would finance, design, build, operate, and 
maintain a new BQ facility at its own risk of profit or 
loss. This report examines the feasibility of P/PVs, and 
how they should be structured, using five test sites, 
and presents example requests for proposals. P/PV 
BQs for enlisted an officer transient personnel and for 
junior enlisted permanent party personnel offer a less 
costly alternative to BQs built and operated with con- 
ventional Government funding. Factors affecting eco- 
nomic feasibility of a P/PV BQ include project size, oc- 
cupancy guarantees, interest rates, contract term, 
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construction specifications, and Government statutory 
and regulatory restrictions. page sees A penn are 
particularly important. With a reasonable occupancy 
rate guarantee, the contractor can charge much lower 
room rates. Keywords: Housing projects; Financial 
_ Military personnel; Military construction. 
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The Navy has a substantial requirement for new bach- 
elor quarters (BQs) ons time of austere budgets 
for military construction. Public/private ventures (P/ 
PVs) may offer an alternative. With a P/PV, a private 
company would finance, design, build, operate, and 
maintain a new BQ facility at its own risk of profit or 
loss. This report examines the feasibility of P/PVs, and 
how they should be structured, using five test sites, 
and presents example requests for proposals. P/PV 
BQs for enlisted and officer transient personnel and 
for junior enlisted permanent party personnel offer a 
less costly alternative to BQs built and operated with 
conventional Government funding. Factors affecting 
economic feasibility of a P/PV BQ include project size, 
occupancy guarantees, interest rates, contract term, 
construction specifications, and Government statutory 
and regulatory restrictions. —— are 
particularly important. With a reasonable occupancy 
rate guarantee, the contractor can charge much lower 
room rates. Keywords: Housing projects; Financial 
management, Military personnel; Construction. (CP) 
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AD-A225 121/3/GAR PC A14/MF A02 
Allen Corp. of America, Alexandria, VA. 

Human Performance Data Relevant to the Amored 
Family of Vehicles. 

Final rept. Jun-Sep 87. 

T. J. O’Keefe, K. Henriksen, and J. L. Barber. Feb 
90, 320p ARI-RN-90-08 


For this report, human performance findings and 
issues relevant to the Armor Family of Vehicles (AFV) 
were abstracted from past literature in the areas of en- 
capsulation, information processing, continuous oper- 
ations, and maintenance. Emphasis was placed on se- 
lecting documents that contain quantitative data and 
information easily generalizable to the AFV soldier and 
tasks. Implications for the design, training, and man- 
power requirements for the AFV soldier and tasks. Im- 
plications for the design, training, and manpower re- 
quirements for the AFV were developed from the doc- 
uments. The report is organized to provide varying 
levels of detail required by personnel involved with 
AFV MANPRINT issues. Keywords: Human informa- 
tion processing, Maintainer performance, Human en- 
capsulation, Continuous operations, AFV, 
Performance(Human). (sdw) 


061,305 

AD-A225 122/1/GAR PC A08/MF A01 

Dynamics Research Corp., Wilmington, MA. 

Hardware Versus Manpower Compatibility Meth- 

— — Volume 1. Overview and Manager’s 
uide. 

Final rept. June 86-Mar 88. 

D. Herlihy, J. Bondaruk, G. Nicholas, R. Guptill, and 

J. Park. May 90, 163p ARI-RP-90-19A 

Contract MDA903-86-C-0298 


The Army Hardware vs. Manpower (HARDMAN) Com- 
parability Methodology (HCM) is a six-step process for 
determining a weapon system’s manpower, personnel, 
and training (MPT) requirements. It provides a struc- 
tured coach for early MPT estimation based on 
comparability analysis, an analytic system that uses 
knowledge about similar existing systems and techno- 
logical growth trends to project the MPT requirements 
of proposed new systems. The HCM’s six interrelated 
steps are Systems Analysis, Manpower Requirements 
Analysis, Personnel Pipeline Analysis, Training Re- 
source Requirements Analysis, Impact Analysis, and 
Tradeoff Analysis. The HCM has been successfully ap- 
plied to a range of weapons systems, including air, 
armor, artillery, infantry, air defense, command and 


061,309 


control, and intelligence systems. The Product Im- 
provement Program for HCM made major revisions to 
the existing HCM Guide. The scope has been expand- 
ed to include several new areas; existing procedures 
have been revised, refined, and clarified; and the entire 
Guide has been rewritten to achieve ae clarity, 
consistency, and completeness. This volume address- 
es the planning and conducting of an HCM analysis. 
Procedures are provided for determining the analysis 
scope and estimating the resources required for the 
— Preparation of the quality assurance plan and 
establishment of the consolidated database are ex- 
plained. The relationship between HCM results and 
various Army MPT documents is also discussed. 
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—— Management Inst., Bethesda, MD. 
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Solution to the Loss of Military Construction 

Projects. Volume 1. Findings, Conclusions, and 

Recommendations. 


Final rept. 

T. L. Neve, J. W. Cassell, and R. L. Crossiin. Jun 90, 
65p Rept no. LMI-NA705R2 

Contract MDA903-85-C-0139 


The Navy has a substantial requirement for new bach- 
elor quarters (BQs) during a time of austere budgets 
for military construction. Public/private ventures (P/ 
PVs) may offer an alternative. With a P/PV, a private 
company would finance, design, build, operate, and 
maintain a new BQ facility at its own risk of profit or 
loss. This report examines the feasibility of P/PVs, and 
how they should be structured, using five test sites, 
and presents example requests for proposals. P/PV 
BQs for enlisted and officer transient personne! and 
for junior enlisted permanent party personnel offer a 
less costly alternative to BQs built and operated with 
conventional Government funding. Factors affecting 
economic feasibility of a P/PV BQ include project size, 
occupancy guarantees, interest rates, contract term, 
construction specifications, and Government statutory 
and regulatory restrictions. Occupancy guarantees are 
particularly important. With a r le occupancy 
rate guarantee, the contractor can charge much lower 
room rates. Keywords: Financial nt; Military 
personnel; Housing projects; Military construction. (cp) 
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Defense Technical Information Center, San Diego, CA. 
MATRIS Office. 

Training & Personnel Systems Technology R&D 
Program Description FY 90/91 Amended. 

Jun 90, 293p 

Amendment to the FY90-91 edition issued in Apr 89. 


This notebook provides an overview of the Training 
and Personnel Systems Program for FY 90/91. It has 
been assembled for use by the laboratory planners, 
and managers and headquarters personnel in the 
Services and the Office of the Secretary of Defense. 
Keywords: Mili budgets, Military training; Military 
planning; Tables(Data); Manpower; Personnel; Train- 
ing systems; Military research. (cp) 
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AD-A225 152/8/GAR PC A03/MF A01 

ee Logistics Studies Information Exchange, Fort 
ee, VA. 

Aviation Maintenance Safety Articles, January/ 

February 1990. 

Feb 90, 35p Rept no. DLSIE-LD-081512A 


No abstract available. 
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Science Applications International Corp., O’Fallon, IL. 
Cargo Movement Operations System (CMOS). In- 
crement Il System Design Document, Final. 
Technical rept. 

2 Aug 90, 12p 

Contract F11624-88-D-0001 


The purpose of this Technical Report is to review the 
Increment I! System Segment Design Document, 
Final, CDRL A002-06, which was produced for the 
Government by Evaluation Research Corporation. The 
results are provided in the form of Data Item Discrep- 
ancy worksheets as requested by the CMOS Program 
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AD-A225 166/8/GAR PC A22/MF A03 
Research Triangle Inst., Research Triangle Park, NC. 
Youth Attitude Tracking Study Il. Supplementary 
Tabulations of Data Collected in the Fall, 1989. 

R. M. Bray, V. C. Cobb, and A. C. Theisen. Apr 90, 
521p Rept no. RTI/3624/46-02FR 

Contract MDA903-86-C-0066 


The Department of Defense and the individual Serv- 
ices must understand the backgrounds, attitudes, and 
motivations of young men and women, and their inten- 
tions to serve in the military to target recruiting efforts 
effectively. This document presents tabulations for the 
1989 Youth Attitude Tracking Study Il (YATS (Il). 
These tabulations show the distributions of responses 
to the questions asked during the 30-minute telephone 
interview for the study. 
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AD-A225 177/5/GAR 
Endispute, Inc., Cambridge, MA. 
Granite Construction Co. 
Case study 2. 

L. E. Susskind, S. L. Podziba, and E. Babbitt. Aug 89, 
13p Rept no. IWR-89-ADR-CS-2 


This case study is one in a series of case studies de- 
scribing applications of Alternative Dispute Resolution 
(ADR). The case study is part of a Corps program to 
encourage its managers to develop and utilize new 
ways of resolving disputes. These case studies are a 
means of providing Corps managers with examples of 
how other manages have employed ADR techniques. 
The information in this case study is designed to stimu- 
late innovation by Corps managers in the use of ADR 
techniques. 
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AD-A225 196/5/GAR PC A06/MF A01 
Department of Defense, Washington, DC. 

Total Quality Management Guide. A Two Volume 
Guide for Defense Organizations. Volume 1. Key 
Features of the DOD Implementation. 

Final draft rept. 

15 Feb 90, 108p 


This guide describes the key features of TQM and pro- 
vides guidelines for implementing them. The contents 
of this guide are in accordance with DoD Directive 
5000.51, which sets forth the policies and responsibil- 
ities for TQM implementation. Partial contents: (1) 
Total Quality Management strategy -- Defines what 
TQM is and discusses some of the underlying pre- 
cepts. (2) TQM Model -- Presents a step-by-step ap- 
proach for implementing TQM. (3) Tools and tech- 
niques of TQM -- Describes some of the tools available 
to perform the steps of the TQM Model. (4) TQM relat- 
ed initiatives in systems acquisitions -- Discusses 
some of the other DoD initiatives related to TQM. 
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AD-A225 200/5/GAR PC A05/MF A01 
Washington Headquarters Services (DoD), DC. Direc- 
torate for Information Operations and Reports. 
Worldwide Manpower Distribution by Geographi- 
cal Area, Quarter Ending March 31, 1990. 

Quarterly rept. 

31 Mar 90, 82p Rept nos. DIOR/M05-90/02, M05 


Worldwide Manpower Distribution by Geographical 
Area is published quarterly and contains summary data 
on the worldwide distribution of Department of De- 
fense (DoD) active duty military and civilian personnel 
and their dependents, by country and DoD component. 
Keywords: active-duty military personnel; Geographic/ 
(epG) distribution; Overseas family members. 
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sry — Arsenal Tool Management System. 

inal rept. 
S. P. Frechette, and C. R. McLean. Aug 90, 125p 
NISTIR-4369 
Sponsored by Rock Island Arsenal, IL. 


The U.S. Army is conducting an extensive manufactur- 
ing modernization program at the Rock Island Arsenal 
(RIA) in Illinois. Tool management, as it applies to 
these automated systems, is one area that RIA has 
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identified for additional modernization activities. Engi- 
neers at the Rock Island Arsenal and the National In- 
stitute of Standards and Technology (NIST) recognize 
that a consistent and integrated implementation of tool 
management is critical to the Army’s manufacturing 
program. The purpose of the document is to outline 
requirements for implementing an automated tool 
management system at Rock Island. Tool manage- 
ment is not a single, simple activity--it is comprised of a 
complex and pervasive set of functions. No commer- 
cial systems are known to exist which perform all of 
the functions outlined in the document. The study doc- 
uments joint efforts by NIST and RIA staff to develop 
an open architecture for tool management at the Rock 
island manufacturing facility. 
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PB90-959705/GAR Standing Order 
Department of Defense, Washington, DC. Office of the 
Inspector General. 

Internal Audit Manual. 

Manual. 

C. Rawdon. Jun 90, 288p DOD-7600.7-M 
Supersedes PB86-233749. 

Paper copy available on Standing Order, deposit ac- 
count required (Minimum deposit $100 North Ameri- 
can — all others $200). Single copies also 
available. 


The Manual provides uniform policies and procedures 
for all Department of Defense (DoD) Internal Audit, In- 
ternal Review, and Nonappropriated Fund Audit Orga- 
nizations to follow when conducting internal audits of 
DoD operations, systems, programs, and functions. It 
is designed to assist DoD auditors in complying with 
the auditing standards, policies, and procedures pro- 
mulgated by the Congress, the Comptroller General of 
the United States, the Office of Management and 
Budget, the President’s Council on Integrity and Effi- 
ciency, and the Department of Defense. The applica- 
bility of the various policies and procedures to individ- 
ual DoD audit organizations is described in the sepa- 
rate chapters of the Manual. 
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Institute for Defense Analyses, Alexandria, VA. 

= an Arms Control Proposal for Tactical Air 
‘orces. 

J. Tillson. Mar 90, 35p IDA-P-2373, IDA/HQ-90- 

35296, SBI-AD-E501 254 
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This paper analyzes the current NATO and Warsaw 
Treaty Organization proposals for arms control of tacti- 
cal air forces in the Atlantic to the Urals (ATTU) region 
and then devises a more comprehensive approach. 
This new approach is based on an attempt to meet all 
objectives of the CFE mandate and is specifically fo- 
cussed on the effort to limit the capability of surprise, 
offensive attacks. The paper proposes to limit these 
capabilities by inhibiting the single role, deep attack 
aircraft on both sides. 
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Georgia Inst. of Tech., Atlanta. School of Aerospace 
Engineering. 

Investigation of Aircraft Maneuverability and Agili- 
ty. (Final Report for June 1989-May 1990). 

Master’s thesis. 

F. W. Stellar. 17 May 90, 77p 


Improved effectiveness of close air support (CAS) air- 
craft has increased counter-air developments and the 
possibility of air-to-air combat (ATAC). Maneuverability 
and agility are desired attributes of CAS aircraft which 
must operate close to terrain or engage in air combat. 
The objective of this thesis was to investigate maneu- 
verability and agility of modern CAS aircraft. The inves- 
tigation was accomplished by expanding the capabili- 
ties of HELCOM to incorporate fixed wing aircraft mod- 
eling. HELCOM is a series of computer programs 
which use energy/force balancing methods to deter- 
mine maneuverability and agility parameters. Joint Air 
Attack Team (JAAT), integrating OH-58D, AH-64A, 
and A-10A aircraft, served as the CAS air force for in- 


vestigating maneuverability and agility. HELCOM, as a 
tool for understanding maneuverability and agility, was 
improved to provide a good approximation for both 
rotary wing and fixed wing aircraft. Tilt-rotor aircraft 
concept was compared to current CAS aircraft and 
shown to incorporate design features desired in highly 
maneuverable and agile aircraft. Keywords: Maneuver- 
ability, Agility, Air-to-air, Close air support (CAS), Spe- 
cific excess power, Air combat maneuvering, Theses, 
Helicopters, Attack helicopters. 
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Naval Postgraduate School, Monterey, CA. 
Object-Oriented Database Manager for the Low 
Cost Combat Direction System. 

Master’s thesis. 

D. L. Ross. Dec 89, 61p 


A modern Combat Direction System (CDS) must have 
the capacity to perform real-time processing of tactical 
data from more than twenty interfaces. These include 
multiple tracking sensors, multiple weapons interfaces, 
electronic warfare, and multiple tactical data link sys- 
tems. Efficient processing and display requirements in 
such sophisticated systems have greatly increased the 
development cost of fielding new systems. The Navy 
wishes to develop a Low Cost Combat Direction 
System (LCCDS) which could be installed on non-com- 
batant ships or could augment the processing capabil- 
ity on ships currently equipped with CDS systems. 
During the initial portion of Increment One of the 
LCCDS project, a suitable object-oriented database 
management system (OODBMS) must be chosen to 
form the basis for the remainder of the project. The 
goal of this thesis is to determine the feasibility of using 
a commercially available OODBMS. Evaluation of 
three systems shows that GemStone, a product of 
Servio Logic Corporation, Alameda, CA, best fits the 
requirements of this project. Keywords: Theses; Naval 
tactical data systems; Management information sys- 
tems; Computer systems. (cp) 
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Tactical Development Computer Program. 
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G. E. Green, and G. Korzeniewski. 8 May 90, 22p 
Rept no. RES-FR-009-90 

Contract N00014-87-C-0063 


The essence of this work was the creation and refine- 
ment of a user-friendly computer simulation for subma- 
rine-on-submarine engagements. Simulations are as- 
suming an ever more important role in the life of 
weapon systems, from defining and evaluating early 
development options to achieving the most effective 
employment methods/tactics. Their use goes far 
beyond even these applications, as realistic simula- 
tions are utilized to develop operationally oriented data 
to support high level decision making, e.g., employing 
simulations to evaluate plans from battle group tactics 
to general war plans. An examination of existing Navy 
models resulted in the conclusion that each had short- 
rr when applied to the specific tasks undertaken 
by RES Operations. These shortcomings ranged from 
being very programmer intensive when changing key 
factors during an excursion to an inability to observe a 
tactical engagement unfolding. (rh) 
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KIBOWI: A ae me for the Royal Neth- 
erlands Army (KIBOWI: Een Training Wargame 
voor de Koninklijke Landmacht). 

W. C. Borawitz. Dec 89, 28p FEL-89-A281, TDCK- 
89-3880 

Abstract in English and Dutch. 


A prototype wargaming model for the Royal Nether- 
lands Army is under development at the physics and 
electronics laboratory TNO of the Netherlands De- 
fence Research Organization. This game will be used 
to train staff officers at battalion and brigade level. The 
development of the model is based on the latest avail- 
able information technology: ADA, VAX/VMS and VAX 
hardware. The model is dedicated to run real time ona 
one minute time step basis on a micro-vax local area 
network or a vax-cluster. The model uses terrain data 





partly based on DLMS (Digital Land Mass System), 
with added terrain features. It is expected that the 
model will be ready for use as a prototype by the Royal 
Netherlands Army by the end of 1989. Experimental 
use of the model was made during 1988 for approxi- 
mately 20 weeks at the battalion level. Keywords: War 
games; Netherlands; Military training; Computerized 
simulation; Army personnel; Terrain database; Military 
exercises. (cp) 
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To address the implications of changes for future roles 
of conventional forces and to assess the technology 
implications of future strategies, force requirements, 
and conventional arms control agreements, the Center 
for National Security Studies in cooperation with the 
Defense Research and Applications Directorate of the 
Los Alamos National Laboratory held a conference on 
“Conventional Forces and Arms Control: Technology 
and Strategy in a Changing World” at Los Alamos from 
September 25--27, 1989. The distinguished partici- 
pants from government, industry, and academia in the 
United States and Western Europe addressed such 
issues as: What are the implications of geopolitical and 
technological trends for international security and sta- 
bility. How will these global changes affect US and 
allied strategies and force structure, especially the re- 
quirements for conventional, nonnuclear forces. What 
will be the role of and rationale for conventional forces 
in the context of current and prospective allied security 
requirements. How can the West assure it will have the 
forces necessary for its security. How will technologi- 
cal developments influence the structure of tomor- 
row’s conventional forces. What impacts will arms re- 
ductions have on future systems and force structures. 
What are the prospects for the development and de- 
ployment in weapon systems of future conventional 
military technologies, in light of existing and potential 
political, economic, bureaucratic, and other impedi- 
ments. 
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Final rept. 

pe Ackley. 30 Apr 90, 27p Rept no. NPS-56-90- 


This report advocates not agreeing to ballistic missile 
warhead sublimits in START in order to place maxi- 
mum reliance on the Trident/D-5 strategic weapon 
system. With reduced numbers in our post-START in- 
ventory, it is mandatory to emphasize our most surviv- 
able, capable, flexible and affordable systems for de- 
terrence and defense. Keywords: Sea launched mis- 
siles; Arms control limitations; START(Strategic Arms 
Reduction Talks); Strategic nuclear weapons. 
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Security and International Affairs Div. 

Strategic Weapons. Long-Term Costs are not Re- 
ported to the Congress. 

Aug 90, 76p Rept no. GAO/NSIAD-90-226 

Report to Congressional Committees. 


During the 1980s, concerns over the threat posed by 
the Soviet Union led the United States to acquire mod- 
ernized strategic nuclear weapon systems as its de- 
fense budget increased. Recent events indicate that 
perceptions of a lessened Soviet threat will lead to 
greater efforts in the 1990s to control the federal defi- 
cit by reducing defense spending. The Congress is 
considering the first defense budget of the 1990s in 


major weapon systems. This report uses 12 strate- 

ic weapon systems to illustrate the importance and 

difficulty of obtaining the long-term cost estimates that 

the Congress needs to assess weapon system afford- 

ability. Keywords: Military budgets; Cost estimates; 

hewn weapons; Defense systems; Military person- 
nel. (cp 


light of these events and is reviewing the affordability 
° 
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The Thermoluminescence (TL) Laboratory of the Ra- 
diobiology Division of the University of Utah was estab- 
lished in 1981 with the aim of developing and applying 
TL dosimetry techniques for use with natural materials 
such as bricks and tiles. These materials, if present 
and exposed to fallout radiation from the Nevada Test 
Site (NTS) during the 1950’s and 60’s could yield infor- 
mation related to down wind radiation exposures. The 
main emphasis of research in this laboratory has been 
the development and application of techniques for the 
measurement of dose to bricks from Washington and 
Kane Counties, Utah, exposed to fallout radiation 
during the 1950’s and 60’s. Measurements were made 
in other locations in Utah as well. Duchesne County, 
Utah was the focus of litigation concerning possible 
effects of radiation from NTS fallout. We measured ra- 
diation dose from bricks in 7 communities in Duchesne 
County, Utah. We are continuing collection and meas- 
urement of bricks taken from other areas of Utah. 
These measurements use the current diagnostic tech- 
niques, and because we are collecting much larger 
portions of sample than previously, a fuller range of 
tests are being performed on each sample. The in- 
crease in sample quantity as well as the use of new 
automated equipment increases precision of the tech- 
nique and improves the signal to noise ratio for the 
sample measurements. We are also developing and 
testing new and complementary dosimetry techniques 
for use with natural materials. These include laser 
stimulated luminescence, imaging TL spectrometry 
and electron spin resonance dosimetry of natural ma- 
terials. 21 refs. 
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The Cobra Seal was developed in response to the 
International Atomic Energy Agency’s request for an in 
situ verifiable seal. The Type E metal cap seal, still 
widely used by the IAEA, must be removed and re- 
turned to Agency headquarters for verification. The 
Cobra Seal allows an inspector to verify seal identity 
and integrity on site, without —— seal. The 
seal consists of a loop of multi-strand fiber optic cable, 
which can be routed around or through the object to be 
sealed, and a seal body that secures the ends of the 
fiber optic cable. A cutting blade in the seal body ran- 
domly cuts a portion of the optical fibers in the cable. 
After the seal assembly is completed, a reference 
image is recorded of the unique pattern _— spots 
produced when the seal face is illuminated. Subse- 
quent photographs of the seal pattern are compared to 
the original to establish the seal identity and integrity. 
This paper reviews the improvements and the technol- 
ogy of the cobra seal system. 3 refs., 5 figs. 
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Effects of Age, Educational Level and Branch 
Membership Upon the Attitudes of Young, Male 
RAN Officers. Part 2. Between Branches. 

R. G. Salas. Apr 90, 49p DPSYCH-N-RN-2/90, 
DODA-AR-005-841 


The attitudes of Young (< or = 30 Years) tertiary edu- 
cated officers from each of three Royal Australian 
Navy branches were compared to those held by their 
counterparts in the Executive branch. Engineering offi- 
cers, Instructors and Supply officers, in that order, held 
more negative attitudes towards the Service than did 
Executive branch members. This result was interpret- 
ed within the rationale of the institutional-occupational 
(I/O) hypothesis and the general utility of the 1/O con- 
struct was examined. Keywords: Personnel retention; 
surveys; General officers; Educational; Naval person- 
nel; Attitude(inclination); Australia. (cp) 
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Final rept. Nov 86-Jan 90. 
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This report examines military and nonmilitary factors 
that determine labor force participation, employment, 
and level of employment of Army wives. The research 
is based on 1985 DoD Member and Spouse survey 
data. The framework for the study is household utility 
model, which assumes that a woman’s decision to par- 
ticipate in the labor force is a function of her market 
wage, her reservation wage, and her personal tastes 
and preferences. Profit analyses were performed on 
three separate equations that estimated probabilities 
of Army spouse employment (v. nonempioyment), full- 
time work (v. part-time work), and employment in a job 
that uses her skills (v. underemployment). Further sim- 
ulations estimated probable changes in employment 
patterns with a continental U.S. (CONUS) (vs. 
OCONUS) location, the presence of an installation- 
level spouse employment program, and increased 
levels of spouse education and/or soldier tour length. 
Keywords: Employment; Surveys; Females; Army per- 
sonnel; Retention(Psychology). (cp) 
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The advancement of technology has permitted the in- 
troduction of automation into a variety of military envi- 
ronments. Though automation offers new and in- 
creased capabilities, issues exist concerning the ‘oper- 
ability’ of systems with automation. For example, what 
is the appropriate operator workload associated with 
using automated systems. To answer such questions, 
a new and broad methodology is required. The Air 
Force Human Resources Laboratory (AFHRL) is pres- 
ently conducting research to develop such a method- 
ology, called the Automation Impacts Research 
Testbed (AIRT). This report provides a futuristic vision 
of a mature AIRT and how it can assist the design of 
automated systems. !n relating this vision, the report is 
written as a story set in the twenty-first century. The 
story illustrates the operability concept through char- 
acters who describe examples of good and bad oper- 
ability designs. Additionally, the story includes a de- 
scription of possible tools that might be used in the 
future to address operability concerns. The report 
ends by linking the scenario to the research presently 
being conducted at AFHRL. (RH) 
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on the Altitude Control of Seaskimming Missiles 
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yg eee yy: 
P. F. Ruize’ I. Jan 90, 45p FEL-89-A368, TDCK- 


89-4466 
Abstract in English and Dutch. 


In this report the description and generation of sea 
wave motion is presented in order to examine the influ- 
ence of this motion on the altitude performance of a 
low flying missile. For this study a seaskimming missile 
is simulated with the 6 DOF weapon and simulation 
program (WASP) of the physics and electronics labo- 
ratory (FEL-TNO). Keywords: Surface waves, Wave 
spectrum, Simulation, Automatic pilots, Seaskimmers, 
Altitude control, Netherlands. (JHD) 
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Research Lab. 

Guidance, Navigation and Control. Digital Emula- 
tion Technology Laboratory. Volume 1. Task 1: 
Digital Emulation Technology Laboratory. 

Annual rept. for FY90. 


T. R. Collins, and S. R. Wachtel. 22 Jul 90, 65p Rept 
no. AR-0142-90-001-VOL-1 

Contract DASG60-89-C-0142 

See also Volume 2, AD-A225 124. 


This report addresses the objectives, requirements, 
and schedule of the Digital Emulation Technology Lab- 
oratory (DETL). There are two main hardware systems: 
the Parallel Function Processor (PFP) and the Seeker 
Scene Emulator (SSE). Each of these systems is a 
complex parallel processor, and they are designed to 
function together as an emulation facility for kinetic 
energy weapons systems. Software development is 
also an active area of research, both at the system 
level (compilers, loaders, graphics development) and 
at the application level (simulation and emulation stud- 
ies). The principal objectives of DETL are as follows: 
Provide facilities for 6-DOF KEW emulation; Provide 
real-time capability in excess of 2000 Hz; Provide real- 
time emulation of IR FPA seekers; Test and verify 
GN&C software and hardware systems; and Educate 
new PFP users and provide technical support. (jhd) 
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A. M. Henshaw, S. R. Gieseking, and R. W. Melton. 
22 Jul 90, Rept no. AR-0142-90-001-VOL-2 
Contract DASG60-89-C-0142 

See also Volume 3, AD-A225 125. 


A real-time Focal Plane Array Seeker Scene Emulator 
is described. Using real-time, positional updates, typi- 
Cally from the Parallel Function Processor, the Simple 
Seeker Scene Emulator (SSSE) can combine ele- 
ments of a pre-computed database to form an image 
that is positionally and radiometrically correct. One 
problem issue with the SSSE is the use of pre-comput- 
ed trajectories for the kill vehicle and targets. While 
this constraint is valid for many types of seeker testing, 
in some cases this should be avoided. Our goal with 
the ASSE is to avoid the use of canned scenarios, and 
additionally to provide: Wide FOV, Closed-Loop Oper- 
ation; Increased Fidelity Nuclear Effects Modeling; 
Multispectral Capability; Complex Threat Geometry 
and Dynamics; Dynamic Tailoring/Selection of Scene 
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Scenario; and LATS Seeker Model Anchored to LETS 
Test Results. (jhd) 
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Task 3 was set up with two objectives. The first was to 
establish interfaces between Georgia Tech and other 
programs such as LATS, LETS, AHAT and KDCE. 
Each of these programs requires specific interactions 
and data exchange with Georgia Tech. Some of these 
will eventually require an interface specification to 
define hardware and software boundaries between 
Georgia Tech and the other programs. The second ob- 
jective of Task 3 is to resolve issues which were not 
anticipated in the original contract, but which needed 
resolution for the contract to move forward. These 
issues are sometimes quite difficult and beyond the re- 
sources of the contract. However, each issue is at 
least defined and evaluated in importance. If further 
pose is justified it is left open for USADSC assignment. 
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The DETL (Digital Emulation Technology Laboratory) 
simulation hardware centers on the development, im- 
plementation, and use of the Parallel Function Proces- 
sor (PFP). The PFP is a 64 processor digital computer 
for use in computationally intensive applications that 
can be partitioned into functional blocks. The proces- 
sors are grouped in two 32 processor clusters running 
from one common host. Each 32 processor cluster is 
connected by a crossbar switch. All inter-processor 
communication takes place over the crossbar(s). Si- 
multaneous transfers may take place independently 
and switch patterns may be changed every cycle. In 
order to program the machine correctly, all inter-proc- 
essor communication and data transfer lengths must 
be known beforehand. Within DETL, there are two 
main hardware systems: The PFP and the Seeker 
Emulator. (The Seeker Emulator is covered in volume 
2 of this report.) The two systems are designed to 
function together as a simulation/emulation facility for 
kinetic energy weapons systems. The principal objec- 
tives of the DETL are as follows: Provide facilitie for 6- 
DOF KEW emulation; Provide real-time capability in 
excess of 2000 Hz; Provide support for nonlinear func- 
tions; Provide real-time emulation of IR FPA seekers; 
and To provide a facility for testing and verification of 
GN&C. (jhd) 
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A set of VLSI chips is being designed for the guidance, 
navigation, and control (GN&C) of KEW interceptors. 
The GN&C processor consists of three types of archi- 
tectures: executive processor (EP), data processor 
(DP), and signal processor (SP). The EP is a general 
purpose processor with extensive general processing, 
numerical, and |/O capabilities. The DP is a numerical 
processor that is specifically designed to solve ordi- 


nary differential equations associated with closed-loop 
control systems. The SP is designed to process image 
data from a high resolution focal plane array. These 
processings include several filtering stages, an object 
clustering stage, and an object centroiding stage. Two 
VLSI chips are associated with the EP design. They 
are in the design stage. All the VLSI chips associated 
with the DP have been fabricated and tested. A proto- 
type multiwire DP module has also been built and 
tested. Six VLSI chips are associated with the SP 
design. Three are in the design stage. Three are cur- 
rently being fabricated. The integrated parallel pro- 
gramming framework (IPPF) is a parallel programming 
environment for the development of parallel software 
applications targetted for the GN&C processor and the 
real-time simulation testbed (Parallel Function Proces- 
sor). The environment features a graphical program- 
ming front-end interface that allows system program- 
mers to construct application and system software 
based on block diagram programming approach. Most 
work is concentrated on the low level utilities that are 
necessary to construct the integrated framework. The 
front-end graphical interface is still in its early stages of 
development. (jhd) 
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Quality control inspection of Pershing II (P-II) solid-pro- 
pellant rocket motors was historically the responsibility 
of the manufacturer. Now the U.S. Army Pueblo Depot 
Activity (PDA) has been assigned the task of nonde- 
structive evaluation and inspection (NDE/ND)I) of P-ll 
motors returned from the field. The purpose of this 
study was to make recommendations for upgrading 
PDA's inspection capabilities. Its procedures and facili- 
ties were reviewed, as were the inspection require- 
ments of field-returned P-Il motors. Advanced tech- 
niques such as computed tomography (CT) and real- 
time radiography (RTR) were evaluated, and experi- 
mental ultrasound and thermography techniques were 
reviewed. The study recommended modification of ex- 
isting inspection procedures and installation of an ad- 
vanced RTR system, including a modification of motor- 
handling equipment. The existing betatron appeared to 
be a suitable X-ray source. Also recommended were a 
borescope, to inspect aspects of the solid fuel, and a 
thickness gage. CT was rejected because it cost more 
than RTR without increasing inspection capabilities 
and would require extensive modification or replace- 
ment of existing facilities. Although potentially useful, 
advanced ultrasound methods are still at the experi- 
mental stage and could not be recommended. Howev- 
er, an advanced thermography system was found to 
be immediately applicable for detecting subsurface 
anomalies. Keywords: Nondestructive testing, Per- 
shing II rocket motors, Rocket engines, Inspection. 
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Report to the Chairman, Subcommittee on Defense, 
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Major a and Test Facility Base (MRTFB) ranges 
comprises large land, sea, and air masses that are di- 
vided into various test sites. Generic equipment and 
instrumentation, such as tracking radars, can be found 
throughout the ranges, while individual test sites con- 
tain equipment and instrumentation required for specif- 
ic types of tests. The ranges are used for such pur- 
poses as testing aircraft, bombs, and missiles; tanks 
and other tracked vehicles; ordnance; and environ- 
mental effects on weapon systems and underwater 
tests of munitions. Keywords: Test and evaluation, 





bse facilities, Military vehicles/equipment. 
cp, 
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MCPRAM (Monte Carlo PReprocessor for AMEER), a 
computer program that uses Monte Carlo techniques 
to create an input file for the AMEER trajectory code, 
has been developed for the Sandia National Laborato- 
ries VAX and Cray computers. Users can select the 
number of trajectories to compute, which AMEER vari- 
ables to investigate, and the ‘ype of probability distri- 
bution for each variable. Any legal AMEER input vari- 
able can be investigated anywhere in the input run 
stream with either a normal, uniform, or Rayleigh distri- 
bution. Users also have the option to use covariance 
matrices for the investigation of certain correlated vari- 
ables such as booster pee! errors and wind, 
axial force, and atmospheric models. In conjunction 
with MCPRAM, AMEER was modified to include the 
variables introduced by the covariance matrices and to 
include provisions for six types of fuze models. The 
new fuze models and the new AMEER variables are 
described in this report. 
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This report is an overview of the discussions and 
papers given at a workshop and brainstorming seces- 
sion on missile proliferation. The relationship between 
missiles and nuclear and chemical weapons are also 
discussed. (JEF) 
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Display Methods for Geographic Data Sets. 
Conference 00. Op Be 

¢ — 1989, 6p Rept no. NOARL-PR-89-041- 
Pub. in Proceedings of Oceans ‘89, p910-913, Seattle, 
WA, 18-21 Sep 89. 


A pixel based contouring algorithm is described and 
used to display three sample world wide data sets. The 
use of contouring, color coding and hill shading is dis- 
cussed and related to the spatial frequency content of 
the data. Contouring has problems in steep areas 
where the contour lines run together. Color codin 
bri out the low frequency content of the data. Hill 
shading brings out the high frequency content or tex- 
ture. Color coding and hill shading may compliment 
each other when the data has a mixed high and low 
frequency content. Reprints. (rh) 
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An overview of the SPOT satellite system and prod- 
ucts is given. The goal of research was to realize an 
operational environment capable of stereo plotting 
from SPOT imagery and to investigate to what extent 
SPOT imagery can compete with aerial photography 
for topographic. mapping purposes at scale 1:50,000. 
The absolute orientation precision of a SPOT stereo 
model and the information content and interpretability 
of such a model are studied. A SPOT stereo model is 
concluded to ensure sufficient precision for mapping at 
scale 1:50,000. Detailed conclusions and recommen- 
dations are summarized. 
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Thesis. 

E. Korpershoek. Jul 89, 96p ETN-90-96693 

Text in Dutch. 


Global Positioning System (GPS) measurements 
made during a test ry were analyzed. A simulation 
study was performed for a synthetic photogrammetric 
block in onder to investigate the possible reduction of 
the amount of control points when using GPS observa- 
bles, the influence systematic effects in the inner ori- 
entation elements of the camera and their compensa- 
tion by simultaneous self-calibration, and the estima- 
tion of a constant offset within the block adjustment 

rogram. A large reduction of control points is possi- 

le, while the precision of the terrain points is still 
within the reach made by the Survey department. The 
effects of systematic errors can effectively be com- 
pensated without serious loss of terrain points preci- 
sion. The problem of the determination of offset and 
drift is not yet solved. 
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The precision of a positional procedure for the detec- 
tion of boundaries and lines in a digital image is stud- 
ied. On the one hand the automatic procedure per- 
forms a guided bounded detection using the dynamic 
programming theory. Guided signifies that the avail- 
able (old) information of a geographic information 
system is used to perform the dynamic programming 
approach only on those parts of the image where a 
bou' can be expected. Such an area is called a 
Region Of Interest (ROI). On the other hand the proce- 
dure can perform a statistical check in the ROI for de- 
termining the presence of a line or boundary. The pro- 


061,345 


Forestry 


cedure is simple and effective, and can lorm a very 
precise automatic image segmentation. only prob- 
nn are boundaries and line that lie close to each 
other. 
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DE90013281/GAR 

Oak Ridge National Lab., TN. 

Can prairie forestry benefit from biotechnology. 

G. A. Tuskan, and L. L. Wright. 1990, 5p CONF- 
9006223-1, ESD-3515 

Contract AC05-840R21400 

Great Plains agricultural council for: committee 
conference (43rd), Colorado Springs, (USA), 14 
es by Department of Energy, Wash- 
ington 

Portions of this document are illegible in microfiche 
products. 


Biotechnologies such as plant tissue culture and re- 
combinant DNA techniques are expected to improve 
pee ew and the pri ivity of short rotation 
woody crops (SRWC) and thus offer an opportunity to 
initiate a new form of prairie forestry. Increasing SRWS 
prod: , reducing production costs, and improving 
SRWC quality will be required, however, to realize this 
opportunity. 13 refs. 
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PB90-265133/GAR PC A05/MF A01 
Butler Univ., Indianapolis, IN. Holcomb Research inst. 
Extent of Ozone Injuries in ‘Pinus strobus’ 

tions of Five Eastern National Parks in 1986. 

Final rept. Jun-Sep 86. 

P. J. Sanchini. Feb 89, 88p HRI-150 

Contract NPS-CX-0001-4-0058 

Prepared in cooperation with Sanchini BioResearch, 
Inc., Englewood, CO. ed by National Park 
Service, Lakewood, CO. Air Quality Div. 


In mid-1986, a total of 2413 random samples of East- 
ern white pine foliage was taken from five National 
Parks-Acadia National Park (ACAD), Shenandoah Na- 
tional Park (SHEN), Great Smoky Mountains National 
Park (GRSM), Cuyahoga Valley National Recreation 
Area (CUVA), and Indiana Dunes National Lakeshore 
(INDU). Samples were evaluated for presence and se- 
verity of ozone injury symptoms: chlorotic mottle and 
tipburn. Percent needle area occupied by these symp- 
toms was estimated visually in the field. Although an 
average of 67% of the trees evaluated showed some 
ozone injury, the severity of injury to needies ae 
less than 10% of needle area. Injury at ACAD in 1 

was significantly less than 1985 injury, suggesting that 
either the permanent plot trees do not provide an unbi- 
ased sample of tree conditions at ACAD, or that ozone 
exposures in 1985 exceeded 1986 exposures. Howev- 
er, the 1986 study accomplished the goal of signifi- 
= increasing the sample sizes obtained at each 

ark. 
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PB90-265869/GAR PC A04 
Forest Service, Portland, OR. Pacific Northwest Re- 
search Station. 

Stereo Photo Series for Quantifying Forest Resi- 
dues in the Na aaa a 
lamette National 

Forest Service pt technical rept. 

R. D. Ottmar, C. C. Hardy, and R. E. Vihnanek. May 
90, 65p FSGTR-PNW-258 

Color illustrations reproduced in black and white. See 
also PB90-162264. 


A series of stereo photographs displays a range of res- 
idue loadings for harvested units in the Douglas-fir-- 
western hemlock cover type common to the Willam- 
ette Forest. Postburn residue levels are also repre- 
sented for the Douglas-fir--western hemlock types. In- 
formation with each photo includes measured quadrat- 
ic means and weights for various size classes, woody 
fuel depth, and duff depth. The stereo photo series is 
designed to help forest managers appraise woody res- 
idue after both timber harvest and treatment with fire in 
forest types not previously represented by a photo 
series. 
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PB90-266008/GAR PC A02/MF A01 

Forest Service, Ogden, UT. Intermountain Research 

el ting Growth R to Fertilization i 
ro esponse to Fertilization in 

the mm 4 Model for Stand Development. 

Forest ice research note. 

A. R. Stage, N. L. Crookston, B. Shafii, J. A. Moore, 

and J. Olson. Aug 90, 7p FSRN/INT-392 


Capability to represent effects of fertilization has been 
added to the Prognosis Model for Stand Development. 
As implemented in version 6, the extension is calibrat- 
ed only for applications of 200 Ib nitrogen applied in 
the form of urea. Direct and indirect effects are based 
on growth 10 years after treatment for diameter ef- 
fects, and 6 years after treatment for height effects. 
Mortality is not affected in the model. After 10 years, 
only indirect effects are represented through the 
normal dynamics of the Prognosis Model. Control of 
timing is provided through a keyword, the parameters 
of which are documented in the note. 


061,347 

PB90-266131/GAR PC A03/MF A01 

—_— Forest Experiment Station, Delaware, 
H 


West Virginia Timber Products Output, 1987. 
Forest Service resource bulletin (Final). 

R. H. Widmann, and E. C. Murriner. Jul 90, 25p 
FSRB-NE-115, NEFES/90-29 


The total industrial harvest in West Virginia was over 
110 million cubic feet in 1987. This was a 24 percent 
increase since 1979. Sawlogs accounted for 70 per- 
cent of the total and pulpwood accounted for 21 per- 
cent. During this 8-year period, sawlog production was 
up by 35 percent to 563 million board feet. Pulpwood 
production reached 272,000 cords of roundwood and 
286,000 cord equivalents of residue chips. The use of 
manufacturing residues produced at West Virginia 
mills increased from 75 percent to 90 percent. The 
largest use of residues was for fiber. 


061,348 

PB90-266255/GAR PC A03/MF A01 

Northeastern Forest Experiment Station, Delaware, 

OH. Forestry Sciences Lab. 

— of Hardwood Market Statistics: Spring 

1990. 

Forest Service general technical rept. (Final). 

as v- Nolley. Jun 90, 47p FSGTR-NE-142, NEFES/ 
-31 

See also PB90-216920. 


The report provides current and historical information 
on primary and secondary hardwood product produc- 
tion, prices, international trade, and employment. 
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PB90-266263/GAR PC A03/MF A01 
Northeastern Forest Experiment Station, Delaware, 
OH. Forestry Sciences Lab. 

Pulpwood Production in the Northeast, 1988. 
Forest Service resource bulletin (Final). 

a3 _— Jul 90, 32p FSRB-NE-116, NEFES/ 
See also PB87-200200. 


The annual report contains 1988 information compiled 
from a canvass of all pulpmills that use pulpwood pro- 
duced in the 14 Northeastern states. In 1988, total pro- 
duction reached 9,648,800 cords, an increase of 3 per- 
cent since 1987. Pulpwood from roundwood was 
6,749,800 cords and pulpwood from manufacturing 
residues was 2,899,000 cord equivalents. Receipts of 
pulpwood at mills in the region were 10,133,600 cords. 
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PB90-266271/GAR PC A03/MF A01 
Northeastern Forest Experiment Station, Radnor, PA. 
Individual-Tree Probability of Survival Model for 
the Northeastern United States. 

Forest Service research paper (Final). 

R. M. Teck, and D. E. Hilt. Aug 90, 15p FSRP-NE- 
642, NEFES/90-28 


The report describes a distance-independent individ- 
ual-tree probability of survival model for the Northeast- 
ern United States. The survival is predicted using a six- 
parameter — function with species-specific coeffi- 
cients. Coefficients are presented for 28 species 
groups. The model accounts for variability in annual 
survival due to species, tree size, site quality, and the 
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tree’s competitive position within the stand. Model per- 
formance is evaluated using the chi-square goodness- 
of-fit test. Results are presented for the calibration 
data and an independent validation set. The model has 
been incorporated into NE-TWIGS. 


061,351 
PB90-266313/GAR PC A03/MF A01 
Rocky Mountain Forest and Range Experiment Sta- 
tion, Fort Collins, CO. 
Model-Dependent and Design-Dependent Sam- 
ing Procedures: A Simulation Study. 
‘orest Service research paper (Final). 
H. T. Schreuder, H. G. Li, and G. B. Wood. Mar 90, 
24p FSRP-RM-291 


Six Sample Selection schemes with seven estimators 
were studied in a simulation study drawing samples of 
20 units from eight forestry populations. Sampling 
strategies were compared on the basis of bias both of 
the estimate and its variance, mean square error, and 
coverage of confidence intervals. For many sampling 
strategies, variance estimation bias of up to 20% may 
have to be accepted. It is clear that new, reliable vari- 
ance estimators may need to be derived for many 
sampling strategies. 


- 
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PB90-266552/GAR PC A04/MF A01 

— Service, Ogden, UT. Intermountain Research 
tation. 

RXWINDOW: Defining Windows of Acceptable 

_— Conditions Based on Desired Fire Behav- 
or. 

Forest Service general technical rept. 

P. L. Andrews, and L. S. Bradshaw. Aug 90, 58p 

FSGTR/INT-273 


The program RXWINDOW is intended to help fire man- 
agers develop prescription windows based on desired 
fire behavior. It is the fifth program in the BEHAVE fire 
behavior prediction and fuel modeling system. It re- 
verses calculations found elsewhere in BEHAVE. In 
RXWINDOW, the user specifies acceptable fire behav- 
ior (rate of spread, flame length, intensity, scorch 
height, tree mortality) and the program determines ap- 
propriate combinations of environmental conditions 
(fuel moisture and wind). 
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PB90-268343/GAR PC A03/MF A01 

oo Service, Ogden, UT. Intermountain Research 
tation. 

Predicting Equilibrium Moisture Content of Some 

— Forest Litter in the Northern Rocky Moun- 

tains. 

Forest Service research paper. 

H. E. Anderson. Aug 90, 16p FSRP/INT-429 


Forest foliage that comprises much of the forest floor 
litter has higher equilibrium moisture content, EMC, 
than woody components. The EMC’s at 300K were 
found to increase as follows: grasses < fir-spruce 
needles < pine-cedar needles < aspen leaves-larch 
needles. Equations that express Gibbs free energy as- 
sociated with moisture content were used to develop 
regression equations that predict the EMC’s from tem- 
perature and relative humidity, RH, for temperatures 
between 278K (40F) and 322K (120F) and RH’s be- 
tween 10 and 90 percent. 
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PB90-268616/GAR PC A03/MF A01 
Southern Forest Experiment Station, New Orleans, LA. 
Volume Tables for Young Plantation-Grown Hybrid 
Mahogany (’Swietenia macrophylla x S. mahagoni’) 
in the Luquillo Experimental Forest of Puerto Rico. 
Forest Service research paper. 

A _ and A. J. R. Gillespie. 1990, 12p FSRP- 


Growth and development of young mahogany planta- 
tions in the Luquillo Experimental Forest (LEF) have 
been studied by Bauer (1987), Marrero (1947), and 
Weaver and Bauer (1983, 1986). However, individual 
tree volume estimates and volume tables were never 
developed. The primary objectives of the present 
study were to estimate individual tree volume and de- 
velop local and general mahogany volume tables for 
young plantation-grown hybrid mahogany. 


061,355 
TIB/B90-81425/GAR 


PC E15 
Bielefeld Univ. (Germany, F.R.). Abt. Oekologie. 


Komplexschaeden an Buchen - Ursachenfors- 
chung zum Baumsterben. Beitraege. (Complex 
damage in beeches - research into the causes of 
forest decline. Papers). 

S.W. Breckle, and H. Kahle. 1989, 242p 

In German. Symposium on complex damage in beech- 
es - research into the causes of forest decline, Biele- 
feld (Germany, F.R.), 1989, Bielefelder Oekologische 
Beitraege, a zur Oekologie und Geobotanik 
und zu Natur- und Umweltschutz, v. 5. 


This is the fifth volume of the Bielefeld papers in ecolo- 
gy - ‘Bielefelder Oekologische Beitraege’. The contri- 
butions have as their main point of emphasis ‘Complex 
damage in beeches - research into the causes of 
forest decline’. The papers dealing with the following 
major subjects are presented in their full wording: 
Damage surveying, deposition and nuisance effects 
(four papers), mineral balance of beeches under the 
effect of nuisances (three papers), heavy metals (three 
Papers), mycorrhiza (two papers) and fine root status, 
natural rejuvenation and redevelopment (three 
papers). Three poster contributions and an additional 
paper on the effect of acid precipitations are also pre- 
sented. Same papers are individually recorded. (orig./ 
MG). (Copyright (c) 1990 by FIZ. Citation no. 
90:081425.) 
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AD-A224 811/0/GAR PC A06/MF A01 


> ie! Applications International Corp., San Diego, 


NETSIM: A Computer Program for Simulating De- 
tection and Location Capability of Regional Seis- 
mic Networks. 

Annual technical rept. no 1, 1 Jan 89-1 Jan 90. 

T. J. Sereno, S. R. Bratt, and G. Yee. Mar 90, 108p 
Rept no. SAIC-90/1163 

Contract FO08606-88-C-0033 


This report describes a computer program called 
NetSim that calculates simulations of detection and lo- 
cation capability of seismic networks that include re- 
gional stations and arrays. These simulations are used 
to assess seismic network capability to monitor exist- 
ing and proposed nuclear explosion test limitation trea- 
ties. The main advantage of NetSim compared to simi- 
lar computer programs (e.g., NETWORTH and SNAP/ 
D) is the incorporation of frequency dependence in the 
source model, noise estimates (for both primarily and 
secondary phases), attenuation estimates, and array 
gain estimates. This is important for simulating the 
monitoring capability of regional networks, since the 
dominant signal frequency of regional phases often 
varies substantially with epicentral distance. The 
report provides functional descriptions of the NetSim 
detection and location modules and sample runs for 
frequency-independent and _ frequency-dependent 
input parameters. The accuracy of location uncertain- 
ties computed using two methods that attempt to ac- 
count for the effect of undetected phases is also inves- 
tigated. These are the probability-weighted approach 
used in SNAP/D and a Monte Carlo approach that 
mimics the way location uncertainties vary in practice. 
Keywords: Computer programs; Modules(Electronics); 
Input/Output data; mputer program verification; 
Seismic data. (cp) 
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AD-A225 104/9/GAR PC A12/MF A02 
= Systems and Technologies Corp., Canoga Park, 


Seismic Response to Sonic Boom-Coupled Ray- 
leigh Waves. 

Final rept. 6 Nov 89-6 May 90. 

M. R. Legg, and J. M. Haber. 28 Jun 90, 261p BBN- 
7316, HSD-TR-90-25 

Contract F33615-86-C-0530 


Whenever sonic booms strike the ground a certain 
amount of energy is transferred to the ground which 
propagates as seismic waves. Under most conditions, 
the energy transfer is very inefficient, and the seismic 
wave energy is dissipated over a relatively short dis- 
tance. If, however, a supersonic aircraft flew in a 
manner so that the sonic boom carpet velocity 
matched the propagation velocity of seismic surface 
waves (Rayleigh waves), the magnitude of the seismic 





waves would be amplified. For special soil (ground) 
characteristics, the energy transfer into the ground be- 
comes more efficient. The seismic energy can propa- 
gate with little dissipation, allowing the magnitude of 
the ground vibrations to build up to damaging levels. If 
the vibration characteristics of the ground match those 
of a structure, the potential for structural damage may 
be significant. Three types of conditions are necessary 
for sonic boom-coupled Rayleigh waves to pose a 
threat. The overflown geologic (soil) profile must be 
characterized by a low velocity layer over a higher ve- 
locity layer. An aircraft must fly a steady maneuver for 
which the sonic boom carpet speed varies by no more 
than approximately + or - 10% over a distance of sev- 
eral wave lengths. The structures in the region must 
have natural frequencies matching those of the Ray- 
leigh waves and the amplitude and duration of the 
waves must be great enough to cause damage. Nu- 
merous near-surface geologic conditions and soil pro- 
files of the appropriate character exist near supersonic 
operating areas. (jhd) 


061,358 
AD-A225 105/6/GAR PC A03/MF A01 


= Systems and Technologies Corp., Canoga Park, 


Study to Determine Seismic Response of Sonic 
Boom-Coupled Rayleigh Waves. 

Final rept. 6 Nov 89-26 Apr 90. 

M. R. Legg, and J. M. Haber. 26 Apr 90, 50p HSD- 
TP-90-026 

Contract F33615-86-C-0530 


A literature search was performed regarding the seis- 
mic effects of sonic booms with emphasis on the cou- 
pled Rayleigh wave resonance phenomenon. The liter- 
ature search covered 3 primary sources of information: 
(a) Air Force Environmental Impact Assessment Docu- 
ments, (b) litigation and claims, and (c) open scientific 
literature. The literature regarding sonic boom structur- 
al damage was reviewed under Task Order 0010. The 
investigations of seismic waves induced by sonic 
booms found the amplitudes of the ground motion in- 
sufficient to damage structures. Few instances were 
reported, however, where the actual resonant condi- 
tions of the sonic boom-coupled Rayleigh wave were 
observed. The ground motion amplification accompa- 
nying the resonance documented in these cases did 
not reach damaging levels. Nevertheless, it is theoreti- 
cally possible that conditions exist which could result 
in damaging levels of ground shaking. In order to 
define under what specific conditions, if any, such res- 
onance could occur, an additional literature review was 
conducted. Keywords: Literature surveys, Rayleigh 
waves, Sonic boom, Ground motion. (jhd) 
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DE90011229/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 

Biot’s slow wave in Massilion and Berea sand- 
stones. 

B. P. Bonner, J. G. Berryman, P. B. Nagy, Q. Xue, 
and L. Adler. May 90, 7p UCRL-JC-103661, CONF- 
900907-1 

Contracts W-7405-ENG-48, FG02-87ER13749 
Annual meeting of the Society of Exploration Geo- 
physicists, San Francisco, CA (USA), 23-27 Sep 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Biot,s proposed a comprehensive theory that has ex- 
plained many of the important features of wave propa- 

ation in fluid-saturated porous media. One striking 
eature of the theory is the prediction of a slow 
compressional wave with a speed lower than that of 
either component. Since the slow mode involves a 
coupled motion of fluid and solid, it’s speed and at- 
tenuation depend on the morphology of the pore 
space, which also determines fluid transport properties 
such as formation permeability. Mode conversion from 
fast to slow waves at interfaces should contribute a 
source of strong wave attenuation as the slow wave 
propagates. In site of the revival of interest in the pre- 
dicted mode, no unambiguous examples of slow wave 
propagation in natural rocks for viscous fluids have 
been reported because of strong attenuation and inter- 
ference from the ordinary fast compressional and 
shear waves. We describe here a new experimental 
technique using air coupled ultrasonic waves and air 
saturation that allows unambiguous observations of 
slow waves in both synthetic and natural porous mate- 
rials. This method provides a direct link between fluid 
transport and wave propagation properties for porous 
rocks. 5 refs., 2 figs. 
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Los Alamos National Lab., NM. 

Microseismic monitoring of the Chaveroo oil field, 
New Mexico. 

dF. a J. N. Albright, T. D. Fairbanks, M. B. 
Murphy, and P. M. Roberts. 1990, 10p LA-UR-90- 
1514, CONF-900907-2 

Contract W-7405-ENG-36 

Annual meeting of the Society of Exploration Geo- 
physicists, San Francisco, CA (USA), 23-27 Sep 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Induced microseismicity was monitored in the Cha- 
veroo oil field in southeastern New Mexico during a 
pressurized stimulation of a well being prepared as an 
injector for a waterflood operation. In addition, the mi- 
croseismicity was monitored for 5 weeks following the 
stimulation while the area was under normal water- 
flood production. Little seismicity was detected during 
the 5.5 hour stimulation in which three thousand bar- 
rels of water were injected into the reservoir at pres- 
sures ranging from 96 to 257 bars in excess of hydro- 
Static pressure. Intermittent monitoring over the 5- 
week period indicated detectable seismicity occurred 
during waterflood production. Monitoring during the 5 
weeks, however, was not complete enough to draw 
general conclusions on temporal variations of ob- 
served microseismicity. Seventy-three good quality 
events recorded over a cumulative 24 hours of inter- 
mittent monitoring were located using the hodogram 
technique. Events were detected at distances up to 
1700 m from the monitor well but most occurred within 
900 m. The map of microearthquake locations indicat- 
ed that events occurred in the vicinity of producing 
wells and away from injection wells. The first half of the 
sequence of mappable events occurred along linear 
trends, but the pattern became more scattered during 
the later half of the sequence. The lack of seismicity 
during the pressurized injection and the increased 
seismicity levels occurring away from injection wells 
during waterflood production, suggest seismicity is not 
induced by Mohr-Coulomb failure. 6 refs., 6 figs. 
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DE90012868/GAR PC A05 

Ohio State Univ., Columbus. Dept. of Welding Engi- 

neering. 

Investigation of ultrasonic wave interactions with 

fluid-saturated porous rocks. (Progress report). 

L. Adler. 1990, 89p DOE/ER/13749-2 

Contract FG02-87ER13749 

Sponsored by Department of Energy, Washington, DC. 

oa copy only, copy does not permit microfiche pro- 
luction. 


Investigation of ultrasonic waves, especially the slow 
compressional wave, with fluid-saturated porous 
solids, especially rocks. This research effort should 
fine applications in the geophysical evaluation of fluid- 
bearing porous rocks where parameters such as tortu- 
osity, permeability, saturation level, and internai impu- 
rities are difficult to measure by conventional tech- 
niques. The proposed investigation may be divided 
into three major subtasks: Experimental study of sur- 
face wave propagation on fluid-saturated porous mate- 
rials. A new, so-called direct excitation technique will 
be used on both air- and water-saturated samples; fur- 
ther development of the Lamb wave technique recent- 
ly introduced to study guided wave propagation in thin 
fluid-saturated porous plates. The analytical treatment 
will be extended to account for viscous losses and 
scattering inhomogeneities; and theoretical and exper- 
imental study of slow wave propagation in fluid-satu- 
rated natural rocks. A new technique based on the 
transmission of airborne ultrasound through air-satu- 
rated porous plates will be used to determine proper- 
ties such as tortuosity, permeability, etc. 22 refs., 37 
figs., 3 tabs. 
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DE90013107/GAR PC A03/MF A01 
Indiana Univ. Foundation, Bloomington. 

Organic geochemical and tectonic evolution of the 
midcontinent rift system: Organic geochemistry 
and micropaleontology. Progress report. 

J. M. Hayes, L. M. Pratt, and A. H. Knoll. 1 Jun 90, 
22p DOE/ER/13978-2 

Contract FG02-88ER13978 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 
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During the second year of funding for this project, we 
completed routine organic geochemical analyses on a 
set of about 150 samples of the Nonesuch Formation 
from cores and outcrops in Wisconsin and Michigan. 
Hieshima and Lichtfouse traveled to the lowa Geologi- 
cal Survey in December, 1989 to sample cores and 
cutting from the M.G. Eischied (number sign)1 Well. 
This exploration well penetrated over 4,000 meters of 
Precambrian volcanic and sedimentary strata, ulti- 
mately encountering about 400 meters of black shale 
similar to the Nonesuch at a depth close to 5,000 
meters. In F and March of 1990, Hieshima trav- 
eled to Australia and worked for two months with 
Roger Summons (Bureau of Mineral Resources) on 
the molecular structure of chemical fossils (bio- 
markers) in the Nonesuch. lsomeric ratios and abso- 
lute abundances of both common and novel bio- 
markers were determined for the saturated and aro- 
matic hydrocarbon fractions of about twenty samples. 
During May Jeff Mauk (Ph.D. student with William Kelly 
at the University of Michigan) came to Indiana with 
carefully collected samples of rocks and petroleums 
from the White Pine Mine. Analytical data on these 
samples will provide a basis for comparison of thermal 
maturity and chemical alteration between the None- 
such within and outside the zone of copper mineraliza- 
tion. 
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DE90013178/GAR PC A09/MF A01 
Los Alamos National Lab., NM. 

Shock waves in condensed media: Their proper- 
ties and the equations of state of materials derived 


them. 
R. G. McQueen. 1989, 184p LA-UR-90-1996, CONF- 
8907154-2 
Contract W-7405-ENG-36 
Enrico Fermi summer course CX11: nuclear collisions 
from the mean field into the fragmentation regime, Var- 
enna (Italy), 11-21 Jul 1989. Sponsored by Department 
of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


To provide an overall perspective and some under- 
standing of what is involved in the shock-wave proc- 
ess, we first develop the basic conservation equations 
and some hydrodynamic flow properties that affect the 
experimental measurements. These are almost entire- 
ly restricted to one-dimensional plane flow, which is 
quite appropriate because almost all EOS data are ob- 
tained in a similar situation. The bulk of the thermody- 
namics needed for calculations to supplement the 
EOS data, or to calculate other thermodynamic quanti- 
ties, such as the specific heat, when additional data 
are obtained, is presented next. Phase changes and 
elastic-plastic flow are then considered. A limited set 
of experimental techniques is given next, with one or 
two examples of typical records or results. These 
types of experiments are of primary importance in un- 
derstanding the state of matter at high pressure. Be- 
cause of a certain unique property of the shock-wave 
EOS of solids, a short section is devoted to the conse- 
quences of its properties followed by brief summaries 
of the results of many experiments. Finally, we consid- 
er the shock-wave EOS of the earth undoubtedly the 
largest shock-wave recovery laboratory we have, 
which after a lot of study by seismologists, has re- 
vealed quite a bit about itself. On the basis of that work 
and some results presented here, an EOS for the earth 
is derived. 86 refs., 90 figs. 
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Geological Survey, Denver, CO. 

Stratigraphic correlation and petrography of the 
bedded tuffs, Yucca Mountain, Nye County, 
Nevada. 

S. F. Diehl, and M. P. Chornack. 1990, 152p USGS- 
OFR-89-3 

Contract Al08-78ET44802 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Bedded tuffs serve as stratigraphic markers between 
the major ash- flow tuffs at Yucca Mountain, Nye 
County, Nevada. The bedded tuffs can be divided on 
the basis of their mode of deposition into pyroclastic- 
fall, pyrociastic-surge, and nonwelded pyroclastic-flow 
deposits; each of these deposits may have weathered 
surfaces. There has been minimal study of the origin 
and lateral continuity of the individual beds that com- 
prise bedded-tuff units at Yucca Mountain. The major 
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objective of this study is to subdivide sequences of 
bedded tuffs and to correlate these units between core 
holes. Another — ive of es study is ~ define mac- 
roscopic, petrographic, and scanning electron micro- 
scope (SEM) = that can be used to subdivide the 
bedded-tuff deposits with respect to their depositional 
origin. 31 refs., 35 figs, 7 tabs. (ERA citation 
15:037690) 
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Lawrence Livermore National Lab., CA. 

Capabilities _ es at high physical and chemical 
yy of rocks at pressure. 

W. B. Durham. Jan 90, 51p UCID-21754 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
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The Experimental Geophysics Group of the Earth Sci- 
ences Department at Lawrence Livermore National 
Laboratory (LLNL) has experimental equipment that 
measures a variety of physical properties and phase 
equilibria and kinetics on rocks and minerals at ex- 
treme pressures (to 500 GPa) and temperatures (from 
10 to 2800 K). These experimental ilities are de- 
scribed in this report in terms of published results, pho- 
tographs, and schematic diagrams. 
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Reservoir characterization by cross hole measure- 
ments. Semi-annual progress report. 

R. Turpening. 1990, 9p DOE/ER/14084-1 

Contract 76ER0O1112act FG02-89ER14084 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The Earth Resources Laboratory (ERL) at the Massa- 
chusetts Institute of Technology (MIT) has completed 
the first six months of a four year research effort. This 
program of investigation in conjunction with the com- 
panion effort at the Sandia National Laboratories is fo- 
cused on the field use of cross hole measurements in 
reservoir characterization. During this period of time 
our efforts have focused on three major areas of prep- 
aration. First, we have upgraded the data handling ca- 
pabilities of ERL in anticipation of huge volumes of 
cross hole data. Secondly we have had discussions 
with Sandia and contractors as they prepare the 
source and recording equipment. Lastly, we have used 
sophisticated numerical techniques to model the seis- 
mic wave propagation between the two boreholes. 
This will prepare use for the actual design of the 
source/receiver geometry. 3 figs. 
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gas carbonate reservoir heterogeneity. Technical 
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The objective of this project is to augment the National 
Reservoir Database (TORIS database) and to increase 
our understanding of geologic heterogeneities that 
effect the recoveries of oil and gas from carbonate res- 
ervoirs in the State of Alabama and to identify those 
resources that are producible at moderate cost. This 
objective will be achieved through detailed geological, 
geostatistical, or engineering characterization of typi- 
cal Jurassic Smackover Formation hydrocarbon reser- 
voirs in selected productive fields in the State of Ala- 
bama. The results of these studies will be used to de- 
velop and test mathematical models for prediction of 
the effects of reservoir heterogeneities in hydrocarbon 
production. 
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Chishitsu, jiban joho database (GEOID) no kai- 
hatsu. (Construction of ical and geotechni- 
cal information database). 

May 89, 35p CRIE-U-88072 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


A database named GEOID(Geological and Geotechni- 
cal information Database) was developed to effective- 
ly utilize practical results surveyed and researched in 
the past. This GEOID is composed of five database 
groups, that is, database of CRIEPI reports; rock and 
rockmass properties; Japanese Atlas including coast- 
lines, river flowpath, and drainage area; landslide dis- 
tribution data concerning areas designated to prevent 
landslide; and geological map of representative geo- 
logical area distributing in Japan: and the retrieval 
system. Features are to be the specialized data for 
power source development and strucural maintenace, 
etc. and to be able to utilize 26 retrieval keywords. The 
information retrieval can be done by character input- 
ting and by designating a range on Japanese Atlas and 
informations for properties are processed statistically. 
This system was developed by utilizing practical expe- 
riences on geological surveys and researches and by 
—_—— item from inputting to utilizing condi- 
tions. management, operation and utilization are 
limited to CRIEPI and each electric power corporation 
to offer and utilize these informations and are not 
opened to other organizations. 11 refs., 14 figs., 4 tabs. 
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National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Astronaut’s Guide to Terrestrial impact Craters. 

R. A. F. Grieve, C. A. Wood, J. B. Garvin, G. 
Mclaughlin, and J. F. Mchone. Mar 88, 89p NAS 
1.15:102902, LPI-TRN-88-03, NASA-TM-102902 
Prepared in Cooperation with Lunar and Planetary 
Inst., Houston, Tx. 


Impact cratering of the earth’s surface is discussed 
and compared with lunar craters. The basic types 
found on earth are either simple craters or complex 
impact structures and basins. Meteorite fragments and 
shock metamorphism provide evidence of a crater’s 
formation by meteorite impact. Known craters on earth 
are ordered by location and a few principal facts are 
given for each crater and the general terrain in which it 
is located. A satellite picture of each crater and maps 
identifying crater locations are provided. 
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Technische Hogeschool Delft (Netherlands). Vak- 

ce Mathematische en Physische Geodaesie. 
unctiemodel Bij Very Long Baseline Interfero- 

metry en de Relatie Met Tektonische Bewegingen 

(Very Baseline Interferometry (VLBI) Func- 

tional Model and the Relation with Tectonic Mo- 

tions). 

Thesis. 

R. E. Molendijk. Aug 88, 74p ETN-90-96694 

Text in Dutch. 


The VLBI was used as estimation technique for tec- 
tonic motions. The functional model of the Delft VLBI 
software DEGRIAS was improved. The tectonic mo- 
tions are described geologically; the geometric model- 
ing with plate rotations vectors is described; and the 
relation with geodetic (VLBI) observations is outlined. 
The precision of the estimated tectonic parameters is 
discussed. Simulations show that the network condi- 
tion, which is neglected in the study of individual base- 
lines, is necessary to obtain an optimal result. 
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Twee-Dimensionale Fourieranalyse van Het 
Aardse Zwaartekrachtsveld Gebruikmakend van 
Het rammapakket TIM (Two Dimensional Fou- 
rier Analysis of the Earth Gravitational Field Using 
the Program Package TIM). 

Thesis. 

J. G. A. Jansen. Jun 89, 50p ETN-90-96696 

Text in Dutch. 


The program package TIM for image processing was 
used for spectral analysis, in particular of the earth 
gravitational field. Fourier analysis using TIM is de- 
scribed. The multiplication and scaling factors have to 


be handled very carefully to calculate the results back 
to real life values. Rounding off errors always remain . 
Filtering in the frequency domain introduces complex- 
ity and makes the final results less precise. The main 
conclusion of this study is negative with respect to the 
Fourier transformation performances of TIM. A posi- 
tive conclusion is that TIM is very well suited for repre- 
sentation purposes. 
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Final rept. 

D. L. Groy, and R. C. Moore. Jan 89, 183p OSM-585 
Portions of this document are not fully legible. Spon- 
sored by Office of Surface Mining Reclamation and 
Enforcement (Dl), Washington, DC. 


Determining subsurface characteristics is essential for 
evaluating and designing subsidence mitigation meas- 
ures and solving abandoned mined land (AML) recla- 
mation problems. The objective of the research project 
was to evaluate the ability of electrotelluric geophysi- 
cal instrumentation to accurately and cost effectively 
determine subsurface conditions necessary for eval- 
uation and control of subsidence. In an effort to reduce 
expenses, shorten investigation time frames, and 
make advances in subsurface exploration techniques 
used in abandoned mined land problems, Goodson & 
Associates, Inc. (G&Al) under contract with the Office 
of Surface Mining, Reclamation and Enforcement 
(OSMRE), has studied and evaluated a new geophysi- 
cal instrument being used in the field of subsurface ex- 
ploration. Interest in this instrument occurred when it 
became known that subsurface voids, similar to those 
encountered in abandoned mines, could be detected. 
Evaluation of the ‘Petro-Sonde’ instrument was con- 
ducted with the intent to bridge the gap between costly 
conventional AML investigation techniques (drilling) 
and other less conclusive geophysical methods used 
in subsurface void detection. A total of five tests at four 
sites were conducted to evaluate the ability of the in- 
strument to detect subsurface voids. The test sites 
were carefully selected from locations throughout the 
eastern and western United states. Results of these 
investigations are presented in this report. 
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Special Flood Hazard Evaluation Report, West 
Creek Village of Evans Mills, Jefferson County, 
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Final rept. 

Jun 90, 21p 


This report documents the results of an investigation 
to determine the potential flood situation along West 
Creek within the village of Evans Mills, New York. West 
Creek is a small, ungaged stream with a total drainage 
area of 32.2 square miles. The topography of the 
stream is generally hilly. Surface elevations range from 
550 feet to 400 feet at the mouth of the creek. This 
report identifies the 100-year and 500-year plain and 
100-year floodway for West Creek. Keywords: Flood- 
(a a Flood control; Flood plain management. 
Cc) 
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Hydrologic data collected on the White Oak Creek 
(WOC) watershed during the 1988 water year (May 
1987--April 1988) are summarized. Many of these data 





have also been included in the Remedial Action Pro- 
gram Data Management and Information System data 
base. Dynamic hydrologic data collected on the sur- 
face and subsurface flow systems, which affect the 
quality or quantity of surface and groundwater, are de- 
scribed. Surface water data include discharge and 
runoff, surface water quality, radiological contamina- 
tion of sediments, and descriptions of outfalls to the 
WOC flow system. Information on groundwater levels, 
aquifer characteristics, and groundwater quality are 
presented. Anomalies in the data that have been col- 
lected and problems with monitoring and accuracy are 
discussed. Appendices contain daily precipitation 
measurements and discharge rates at the WOC moni- 
toring stations. 53 refs., 31 figs., 16 tabs. 
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JC-103587-Rev.1, CONF-900534-2-Rev.1 
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NATO/CCMS international technical meeting on air 
pollution modelling and its applications (18th), Vancou- 
ver (Canada), 13-17 May 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The Department of Energy nsored Atmospheric 
Studies in Complex Terrain (ASCOT) program has 
conducted a research program designed to increase 
our knowl and understanding of terrain-dominat- 
ed flows with specific emphasis on nocturnal flows 
within mountain valleys. A: T has sponsored both 
field studies and numerical modeling efforts to improve 
our understanding of the wind, temperature and turbu- 
lence structure of nocturnal drainage flows. One of the 
most recent ASCOT sponsored field studies involves a 
study within the Mesa Creek Basin in western Colora- 
do to investigate the seasonal frequency of occur- 
rence of drainage flows along the sloped surfaces and 
within the basin, and to evaluate the effect of the ambi- 
ent meteorology on their development. The modeling 
rtion of the study is being undertaken by Lawrence 
ivermore Laboratory using a three-dimensional prog- 
nostic boundary layer model to gain further insight into 
the dynamics of the seasonal variations and the effect 
of cloud cover on the development of the drainage 
flows. It is the purpose of this paper to present prelimi- 
nary results from a numerical simulation done as part 
of this study. 4 refs., 7 figs. 
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This guide describes the Hanford Ground-Water Data 
Base (HGWDB), a computerized data base used to 
store hydraulic head, sample analytical, temperature, 
geologic, and well-structure information for ground- 
water monitoring wells on the Hanford Site. These 
data are stored for the purpose of data retrieval for 
report generation and also for historical purposes. This 
guide is intended as an aid to the data base manager 
and the various staff authorized to enter and verify 
data, maintain the data base, and maintain the sup- 
porting software. This guide focuses on the structure 
of the HGWDB, providing a fairly detailed description 
of the programs, files, and parameters. Data-retrieval 
instructions for the general user of the HGWDB will be 
found in the HGWDB User’s Manual. 6 figs. 
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Over 900 partial or complete chemical analyses of 
ground water from the Savannah River Plant were ex- 
amined. Computer screening techniques including 
factor and cluster analysis are useful in identifying 
trends and anomalous samples in the database. The 
data examined in this report are from a database of 
1986 and 1987 quarterly monitoring results. Some de- 
ficiencies noted in this report are not relevant to more 
recent sampling. Electrochemical effects are noted as 
a potential complicating factor in interpreting ground- 
water analyses. It is recommended that ies be 
made of each cor mam well to confirm that routine 
sampling protocols yield water representative of the 
zone targeted for sampling. 5 refs., 5 figs., 3 tabs. 


061,378 
DE$0503420/GAR PC A03/MF AO1 
Central Research Inst. of Electric Power Industry, 
Chiba (Japan). 
Sanjigen shintoryu no kanben kaisekiho to tunnel 
kussaku ji no jiban chinka kaiseki eno tekiyo. (Con- 
venient procedure to analyze three-dimensional 
and its application to the estimation of 
su of the Cgnney caused by tunneling). 
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This paper proposed the convenient procedure to ana- 
lyze lowering the groundwater level, three dimensional 
sweepage and subsidence of the ground caused 
tunnelling at a ground of shallow groundwater level. 
This procedure is based on following assumptions: (1) 
The ground is divided into a multitude of layers con- 
cerning the subsurface water flow. (2) Three-dimen- 
sional ee is expressed as the composition of two 
dimensional flow in each layer and vertical exchange 
between adjacent layers. The band width of a matrix 
for the final simultaneous linear equation to be solved 
for numerical calculation can be reduced compared 
with true three-dimensional analysis by applying finite 
element method to the two-dimensional flow in a layer 
and by representing the vertical exchange between 
adjacent layers. Fundamental equation is established 
so as to be applicable for the free water table and 
enable the analysis for subsidence of the ground by 
considering the change of porosity when the ground 
deforms. The validity of this procedure could be veri- 
fied by comparing with the theoretical solution. Fur- 
ther, this procedure can provide the useful prospect to 
study the effect on the ground water level or the distri- 
bution change for subsidence of the ground by apply- 
ng to the ground subsidence due to tunnelling. 8 refs., 
15 figs., 4 tabs. 
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Experimental determination of the flow speed of 
the Dogger geothermal aquifer in the Paris basin. 
L. Marsily. 1986, 267p PIRSEM-0253-1 

In French. 

U.S. Sales Only. 


The aquifer flow speed is measured through two meth- 
ods: one based on the in situ dilution of a radioactive 
tracer in the well with time, the other on the permeabil- 
ity and the pressure gradients measured at the bottom 
of the well. The main conclusion is that it is no lo 

possible to consider the natural velocity in this aquifer 
as negligible. Such a velocity has a significant effect on 
the life span of a geothermal doublet, especially if the 
orientation of the doublet is not favourable with re- 
spect to that of the aquifer flow. (ERA citation 
15:032294) 
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A study, based on a bibliographical survey, concerning 
the potentials of energetic up-grading of the artesian 
waters in various countries in the world (North Africa, 
Saoudit Arabia, Australia) is presented. In Marocco, for 
example, a turbine is installed on an artesian well and 
delivers a 15 kW electric production (used for green- 
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house lighting), Corrosion characteristics of the waters 
are examined. (ERA citation 15:032275) 


061,381 
oh U Moe G 

icago Univ., of Geophysical Sciences. 
Nutrient Release from the Sediments of 
Saginaw , Lake Huron. 
Journal articie. 
W. J. Ullman, and R. C. Aller. c1989, 16p EPA/600/ 
J-89/428 
Sean EPA-CR-976961NOA3, EPA-CR-OCE-83- 
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Pub. in Hydrobiologia, v171 p127-140 1989. Prepared 
in cooperation with E Delaware Univ., Lewes. Coll. of 
Marine Studies, and State Univ. of New York at Stony 
Brook. Marine Sciences Research Center. Sponsored 
by Environmental Research Lab.-Duluth, MN. 


Direct measurements of net production rates and pore 
water profiles of solutes in the fine-grained sediments 
of Saginaw Bay, imply corresponding steady-state 
fluxes to the re of 1.1-1.3(I), 450-1010 
(NH4(1+)), — 1250- (Si(OH)4), | 3000-3400 
(Ca(2+)), 440-1330 (Mg(2+)), 1.5-728 (Fe(2+)), and 
179-281 (Mn(2+)) micromoles/sq m/day and 11.0- 
11.8 (alkalinity) meq/sq m/day at 17.5 C. Silica pro- 
duction rates in sediments apparently follow first order 
kinetics with a rate coefficient of approximately 0.09/ 
day and a steady-state silica concentration of 1.2 mM 
at 23.5 C. The remaining solutes follow kinetics ap- 
proximately independent of solute concentration over 
the range of concentrations observed. Measured 
solute production rates are consistent with observed 
solute profiles only if lateral diffusion gradients are 
maintained in the sediments by the burrowing and irri- 
gation activity of benthic organisms such as Chirono- 
mous, the dominant burrower in Saginaw Bay. Assum- 
ing that solute fluxes from Saginaw Bay are repr: 
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esent- 
ative of all of the post-glacial sediments of Lake Huron, 
the iodine flux from sediments is comparable to the 
total fluvial input of iodine. The extrapolated silica 
fluxes from Lake Huron sediments balance the esti- 
mated biogenic silica flux to the sediments. 
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Recent work on the understanding and numerical 
modeling of the transport of fine-grained sediments in 
near-shore areas of lakes, estuaries, and oceans is 
discussed. The presentation is concerned not only 
with the transport of sediments in the overlying water 
but also with the interactions between the bottom sedi- 
ments and the overlying water. In particular, a quantita- 
tive model of the entrainment and ition of fine- 
grained sediments is proposed. (Copyright (c) 1986 El- 
sevier Science Publishers B.V.) 
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Sediment Monitoring 
D. K. Davie. 1990, 49p ISWS/CIR-171-86/90 
See also report for 1985, PB89-203822. 


Beginning in Water Year 1981, the Water Survey’s sus- 

sediment monitoring program evolved from 
the effort to gather data on sediment transport and 
sedimentation in Illinois waterways. In Water Year 
1981, the program consisted of 50 stations throughout 
the state. However, by Water Year 1983 a series of 
Cuts in funding r the number of stations to 18. In 
1983, the suspended sediment monitoring program 
was combined with two other Water Survey monitoring 
programs under the ram name of the Illinois 
Benchmark Network (IBN). Since that time, the IBN 
has continued to maintain suspended sediment sta- 
tions statewide. The report, which presents the sus- 

sediment data collected during Water Year 
1986, is a continuation of the Water Survey's Circular 
171 series presenting data collected in the suspended 
sediment monitoring program. In Water Year 1986, 16 
stations were maintained. All the techniques used in 
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the data collection process and the erg! analy- 
ses were based upon those used by the U.S. Geologi- 
cal Survey. All the data for Water Year 1986, including 
those pertaining to water discharge, sediment concen- 
tration, sediment load, and particle size distribution of 
the suspended sediment samples, are given in the ap- 
pendices to the report. The appendices also include 
the statistical parameters for the regression equations 
relating water ee suspended sediment load 
data for Water Year 1986. 
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duced on Shallow Ground Water 

Sources in the Northern lan Coalfield. 

Rept. of investigations/ 1988. 

J. S. Walker. 1988, 21p BUMINES-RI-9198 

Library of Congress catalog card no. 88-600221. 


The Bureau of Mines monitored surface subsidence 
and water level fluctuations in 10 shallow observation 
wells above a series of four adjacent longwall Is in 
southwestern Pennsylvania, for about 4 yrs. study 
attempted to correlate the changes in the water levels 
within the observation wells to the measured vertical 
and horizontal ground movements associated with 
subsidence. Results of the study indicate that the fluc- 
tuation of the water levels appears to be a function of 
the well location relative to the mine layout and the 
proximity of mining. Wells are generally unaffected by 
mining of a preceding panel unless they are located 
within the angle of draw for that panel. The water 
levels were found to be near the premining level before 
the ground was subject to maximum compressive 
strain. Nine of the ten wells investigated recovered to 
i'd premining water level after mining was complet- 
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Annual Report, FY 1989. 
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Research programs on enhanced petroleum recovery 
are briefly described. References are included with 
each program description. (CBS) 
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Tar sands in the United States and worldwide are a 
large potential source of hydrocarbon liquids that has 
yet to be sufficiently developed. The development of 
the US tar sand resource lags the worldwide develop- 
ment and poses a challenge that has not been eagerly 
accepted by the petroleum industry. This paper re- 
views the developmental status of in situ enhanced oil 
recovery techniques that have been proposed for the 
production of heavy oils or bitumen and determines 
which process or processes are in the forefront for ap- 
plication to the US resource. Also noted is what devel- 
opmental work, if any, remains to be accomplished 
before field testing of the 2 eggs The review 
used only information available in the public domain. 
196 refs., 1 fig., 2 tabs. 
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Oak Ridge National Laboratory (ORNL) has developed 
an ultrasonic ranging and data system (USRADS) and 
interfaced the system with several types of survey in- 
struments. The system measures the time of flight of 
an ultrasonic chirp between the surveyor’s backpack 
and fixed receivers to determine location. Survey data 
are transmitted from the backpack to a computer via 
an RF data link and logged into a data file. Thus far a 
gamma scintillometer and a Geonics EM31 terrain 
conductivity meter have been interfaced to the system. 
An x-ray fluorescence spectrometer is in the final 
stages of testing, and work is presently under way to 
interface a photoionization trace analyzer. Digital 
output devices are connected via RS232 interface, 
and analog output devices are digitized by an 8-bit 
analog/digital converter (ADC). Future interfacing of 
other instruments should be relatively easy since these 
data structures will include most types of instrument 
outputs. 4 refs., 5 figs. 
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The purpose of this study is to focus on the application 
of microcomputers, also known as personal comput- 
ers, in planning for sand and gravel mine operations 
and reclamation at a site in Story County, lowa. This 
site, called the Arrasmith Pit, is operated by Martin 
Marietta Aggregates, Inc. The Arrasmith site, which 
encompasses an area of about 25 acres, is a relatively 
small site for aggregate mining. However, planning for 
the concurrent mine operation and reclamation pro- 
gram at this site is just as critical as with larger sites 
and the planning process is tiie same. 
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This project is a systematic research effort aimed at 
— the interactions of physical mechanisms 

it control the scaling behavior of miscible floods. 
Displacement performance in a miscible flood is the 
result of a complex set of competing and interacting 
mechanisms. Phase behavior is of fundamental impor- 


tance because the transfer of components from the oil 
to the injected fluid (as in most CO(sub 2) floods) or 
from the injected fluid to the oil (as in rich gas floods) 
can generate mixture compositions that avoid the two- 
phase region. That mixing, in turn, causes mixture 
compositions that occur during a multidimensional dis- 
placement to differ from the corresponding composi- 
tions in a one-dimensional displacement. Because 
composition route can strongly influence local dis- 
placement efficiency, crossflow and the resulting in- 
duced mixing will influence recovery performance in 
field-scale floods. The magnitude of the influence de- 
pends on the s over which crossflow occurs, the 
rate at which fluids are moved, and, of course, the 
phase behavior of the resulting mixtures. The goal of 
this project is to make more accurate quantitative pre- 
dictions of the impact of nonuniform flow, crossflow 
and phase behavior in flows in heterogeneous reser- 
voir rocks. Research effort is divided into three areas: 
(1) phase behavior, fluid properties and flow; (2) pat- 
terns and scales of nonuniform flow; (3) interaction of 
nonuniform flow, crossflow and phase behavior. 11 
refs., 9 figs., 2 tabs. 
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The Illinois Department of Energy and Natural Re- 
sources through a Memorandum of Understanding 
with the US Department of Energy has commenced a 
research program in “Improved and Enhanced Oil Re- 
covery from Illinois Reservoirs Through Reservoir 
Characterization.” The program will include studies on 
mineralogy, petrography of reservoir rock, database 
management, engineering assessment, seismic stud- 
ies and acoustic logs, and mapping. 8 figs. (CBS) 
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DE90013467/GAR PC A03/MF A01 
—— Petroleum Recovery Research Center, 
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Generation and testing of random fields and the 

conditional simulation of reservoirs. 

A. J. Sultan, J. P. Heller, and A. L. Gutjahr. 1990, 

11p CONF-9006215-1 

Contract FC21-84MC21136 

International technical meeting of Petroleum Society 

of CIM/SPE, Calgary (Canada), 10-13 Jun 1990. Spon- 

sored by Department of Energy, Washington, DC. 

pi of this document are illegible in microfiche 
ucts. 


Three methods have been reported by which random 
fields can be generated to represent permeability 
fields for use in reservoir simulation. Because these 
fields would be the basis of the simulations, it is essen- 
tial that the procedure of their generation, and the 
qualifications of the methods themselves, should be 
investigated closely. There seem to have been no at- 
tempts reported to identify the general characteristics 
needed by which to qualify a particular method for this 
use. The methods that are considered to generate 
random fields in this study are: the Fast Fourier Trans- 
form Method (FFTM) developed by Gutjahr; the 
Source Point Method (SPM) introduced by Heller; and 
the Wee Bands Method (TBM) which was originat- 
ed by Mai and further developed by Montoglou 
and Wilson. A structural analysis, that takes spatial 
correlations into consideration, has been performed 
on these three methods. For most reservoirs, perme- 
ability has been reported to be distributed log-normal- 
ly. In this work, the Kolmogorov-Smirnov normality test 
was on each of the three methods. It was 
noted that a normality test alone is not a sufficient cri- 
terion by which to select a particular method for the 
generation of a random field. To this must be coupled 
a structural analysis, so that spatial correlations can be 
considered. Geostatistical techniques, kriging, and 
conditioned simulation are used on the generated 
fields. These techniques take into account the actual 
measured data taken from laboratory or field tests. 10 
refs., 14 figs., 1 tab. 
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This annual report summarizes progress which has 
been made in Fiscal Year 1989 on this ram of geo- 
technology for tight reservoirs. Most of the studies 
are an outgi of the results and experience from 
the Multiwell Experiment -- an unprecedented investi- 
gation of western reservoirs typical of the Mesa- 
verde Formation. Results are presented in the follow- 
ing study areas: (1) tectonism, subsidence and fractur- 
ing of these reservoirs, (2) mechanism for the forma- 
tion of regional fractures in flat-lying basins, (3) the 
case against natural hydraulic fracturing, (4) character- 
ization and implications of dickite-mineralized frac- 
tures, (5) significance of coring-induced fractures, (6) 
determination of an effective stress law for permeabil- 
ity in tight sandstones, and (7) stress azimuths for two 
well sites in the Piceance Basin. In addition, technolo- 
gy transfer aspects and impact of the Multiwell Experi- 
ment are summarized. 27 refs., 28 figs., 1 tab. 
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Model Driven to Dip Moveout. 
— ween 
A. van der Schoot. c1989, 204p ISBN-90-9003020-4 


Dip moveout or DMO is known to be a valuable tool in 
today’s seismic data processing schemes. DMO can 
be seen as an extension to the conventional process- 
ing sequence of NMO correction, CMP stacking and 
poststack migration. Processing with DMO approxi- 
page the result of (time) migration before stack. DMO 
——— based on the assumption that the medium 
velocity is constant, although approximate generaliza- 
tions of DMO in the presence of depth-variable veloci- 
ties have been Bato ens In the thesis a depth-orient- 
ed approach to D which the authors call ‘common 
reflection point (CRP) stacking’ is presented. In this 
approach, the CRP operator design is based on a 
macro model of the subsurface, in which ray tracing is 
performed. Lateral as well as vertical velocity vari- 
ations are therefore allowed. To obtain an exact (with 
respect to travel-times) CRP operator for the inhomo- 
is media, offset ray tracing for all offsets should 
be done. It is shown in the thesis that the multi-offset 
ray tracing can be approximated by efficient zero- 
offset ray tracing, in combination with a simple mathe- 
matical relation. 
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swered Utilizing the Sumiaris Data Base. 
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Aug 79, 51p OSM-232 
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See also PB90-159302. Sponsored by Office of Sur- 
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ington, DC. 


The document provides sample questions that can be 
answered by using the SUMLARIS Indiana data base. 
The questions were posed by ANL and are listed in 
Section |. Each question is then repeated, and its 
answer given, in Section II. The answers are presented 
exar as they appear as output on computer termi- 
nals. Preceding the answer is the computer jargon 
necessary to secure the answer. The ‘C’ followed by a 
number in the jargon statement indicates the compo- 
nent number of the data element, in the Indiana data 
base definition, that is being queried. A copy of the In- 
diana data base definition appears in Section Ill. 
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In 1986 a research contract was awarded by the Office 
of Surface Mining to Bauer, Calder and Workman, Inc., 
to investigate the technical and cost feasibility of blast- 
ing as an AML reclamation method. Blasting work was 
formed at a 10-acre site near Beu North 
akota. The objective of blasting for AML work is the 
collapse of underground development from surface. A 
second approach is the use of blasting to fill existing 
sinkholes. Successful blasting minimizes the chance 
of additional subsidence after reclamation, which en- 
hances the long term safety and utility of ‘the site. In 
this type of blast application the only free face for ma- 
terial movement is vertically downwards into the aban- 
doned development. Blast design was based on crater 
theory and the use of spherical charges. The report 
briefly describes the ication of crater theory to 
AML blast design. Field methodology and the results 
of the test blast Lone os are discussed. Conclusions 
are made r technical and cost feasibility of 
the method. sonsitivity of the cost of AML blasting 
to site and operating parameters is examined. 
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An ejector has been developed which solves the tech- 
nical problems of pneumatically backfilling abandoned 
underground mines from the surface. The ejector fits 
on the bottom end of a 6 in. diameter vertical pipe. 
Sand is fed by gravity to a hopper built on top of the 
pipe at the surface at a controlled rate. High pressure 
air is fed through a 2 in. diameter pipe to the ejector. A 
supersonic nozzle in the ejector creates a 1600+ feet 
per second (fps) air stream. Momentum transfer 
occurs between the falling sand and the air resulting in 
a horizontal stream of sand and air at a resultant veloc- 
ity between 100 and 500 fps. This velocity is sufficient 
to move the material over 70 feet depending upon the 
entry height. 
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Contents include results of recent exploration, testing, 
and production in coal basins; coalbed methane simu- 
pase methane from coal seams research; and techni- 
cal events. 
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In 1986, the Bureau of Mines conducted a oo, 
sample survey, Mining Industry Population Survey, to 

measure such employee characteristics as occupa- 
tion; principal equipment operated; work location at 
the mine; present job, present company, and total 
mining experience; job-related training during the last 2 
years; age; sex; race; and education. The population 
estimates are necessary to properly analyze the Mine 
Safety and Health Administration (MSHA) injury (in- 
cludes illness and fatality data) statistics; that is, to 
compare and contrast injury rates for various subpopu- 
lations in order to identify those groups that are exhibit- 
ing higher | than average injury rates. The report uses 
the survey’s results to characterize the U.S. metal and 
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nonmetal mining (includes metal, stone, sand and 
gravel, and nonmetal industries) workforce from March 
through September 1986. 
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1988, 90p BUMINES-IC-9206 

Also available from Supt. * Docs. Library of Congress 
catalog card no. 88-600299 


Great strides have been made in recent years to 
reduce the disaster potential of underground mine 
fires. However, mines can still be caught unprepared 
for a fire emergency. Fires can grow too large before 
and uncertain 10 warning systems can be too slow 
Se eee ee and sup- 
ession systems can be inadequate to extinguish the 

| rong New mining systems and equipment may 
create unantici fire hazards, and new materials 
may generate hi toxic combustion products. The 
report contains papers that summarize recent signifi- 
cant developments from the Bureau of Mines mine fire 
protection research program relating to these prob- 
lems. Certain of these findi are also applicable to 
surface mining operations. papers fall into the 
categories of fire detection and instrumenta- 

tion, fire warning, fire suppression, diesel equipment, 
spontaneous combustion, and toxicity analysis of com- 
bustion products. 
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Also available from Supt. of Docs. Library of Congress 
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The Bureau of Mines study was conducted to obtain a 
better understanding of the coal mine bump problem 
and its effect on underground coal mining in the East- 
ern United States. To accomplish this, information was 
collected on the geologic conditions, mining tech- 
niques, and engineering parameters at five bump- 
prone mines. Two geologic conditions have been 
found to cause the occurrence of bumps in the Eastern 
United States: open thick overburden and ex- 
tremely rigid strata occurring immediately above and 
below the mine coalbed. ly, the probability of 
bump occurrence is increased by certain mining prac- 
tices that concentrate stresses mp he retreat mining, 
in areas where geologic conditions are conducive to 
bumps. Mining plans that permit the development of 
pillar line points or long roof spans that project over 
gob areas should be avoided because these features 
may contribute to the occurrence of bumps. 
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The Bureau of Mines investigated the resources, 
costs, capacities, market relationships, and short- and 
supply of phosphate rock and phosphoric 

acid. The 206 mines and deposits evaluated in 30 
market economy countries contain an estimated 35.1 
billion mt of recoverable phosphate rock (demonstrat- 
ed resource level). U.S. resources are sufficient to sat- 
isfy the domestic and export markets for phosphate 
products well beyond the year 2000. Because of re- 
source depletion at current producers, however, new 
properties (with higher cost levels) need to be devel- 
oped if U.S. production levels are to be maintained. 
capacity can satisfy expected 

demand through the early 1990’s. Expansion at exist- 
ing mines or low demand growth could mean that no 
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new property development will be needed before the 
late 1990’s. Worldwide, almost $8 billion could be re- 
quired for development of new phosphate rock proper- 
ties between now and the year 2000, given 3% annual 
growth in demand. 
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and Reno, NV., May 26, 1988. 

Information circular/1988. 

1988, 132p BUMINES-IC-9185 

Also available from Supt. of Docs. Library of Congress 

catalog card no. 88-600107. 


Education and training research is a major component 
of the Bureau of Mines human factors research pro- 
gram. The goal of human factors research is to en- 
hance human performance for the purpose of improv- 
ing both safety and the profitability of the minerals in- 
dustries. This is achieved through the design of mining 
equipment, work tasks, management procedures, and 
development of human resources. The proceedings 
volume presents several new developments that are 
helping to improve the quality and efficiency of health, 
safety, and occupational skills training in the mining 
community. Several papers address the issue of how 
to teach and assess miner abilities to deal with under- 
ground mine emergencies. Other papers examine 
practical procedures for defining and cost-justifying the 
integration of structured training and other perform- 
ance improvement strategies to enhance the proficien- 
cy of the work system. 
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D. L. Anderson. 1989, 16p BUMINES-IC-9222 

Also available from Supt. of Docs. Library of Congress 
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The U.S. Bureau of Mines report describes a system to 
determine the position and heading of a continuous 
mining machine during the maneuvers required at the 
face area of a mine. The system consists of commer- 
cially available angular position sensors and a comput- 
er interface developed and tested at the Bureau. The 
sensors employed are laser-based scanning devices 
that report the angular location of retroreflective tar- 
gets within their 90 degree field-of-view. The targets 
are mounted on the continuous mining machine; the 
laser scanners are mounted on an external reference 
structure. The computer interface consists of a single- 
board computer-controller programmed to gather and 
process the angular position information, and to calcu- 
late the machine’s position and heading relative to the 
reference structure. A sensor fusion algorithm will be 
incorporated into the computer interface programming 
to increase the accuracy and reliability of the system. 
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Also available from Supt. of Docs. Library of Congress 
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The Bureau of Mines report attempts to present a 
complete picture of the state of the international stron- 
tium industry, including end uses, world resources, 
chemical production, supply-demand relationships, 
and Government programs. Strontium is produced 
from an ore, celestite, which is found in several coun- 
tries; dominant producers are Mexico, Spain, and 
Turkey. The United States does not mine celestite do- 
mestically, but nearly 100% of its imports come from 
Mexico. use of the good relationship between the 
two countries, and their close geographic proximity, 
there is little concern over the stability of supply for the 
foreseeable future. Major end uses for strontium in- 
clude color television faceplate glass, permanent ce- 
ramic magnets, and pyrotechnics. 
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try. 

Information circular/1988. 

C. K. Quan. 1988, 69p BUMINES-IC-9196 

Also available from Supt. of Docs. Library of Congress 
catalog card no. 88-600193. 


Water availability is essential for mining and minerals 
processing. To provide government and industry with 
recent data for water use planning and mana: nt, 
the Bureau of Mines canvassed a number of U.S. pro- 
ducers of nonfuel minerals to determine their water 
use in 1984. Data were analyzed and compared with 
previously published data in order to examine historical 
trends in water utilization in the nonfuel minerals indus- 
try and to estimate water requirements in the year 
2000. Total water use in the domestic nonfuel minerals 
industry during 1984 was estimated at 2,267 billion ee 
of which 571 billion gal was new water and 1,696 bil- 
lion gal recirculated water. The largest users of water 
were the phosphate rock, iron ore, copper, sand and 
gravel, and crushed stone industries, together ac- 
counting for almost 90% of total used. More than one- 
half of all water was used in Florida, Michigan, and 
Minnesota. In the year 2,000, total water use will 
amount to an estimated 2,679 billion gal of which 810 
billion gal will be new water and 1,869 billion gal recir- 
culated water. Most of this water would be used in pro- 
ducing the foregoing suite of minerals. 
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Automation of coal mining activities at the face offers 
improvements in worker safety, health, and productivi- 
ty. Introduction of integrated computer-sensor systems 
to current mining machines will enable these machines 
to perform some of the most hazardous tasks through 
supervised teleoperation. The U.S. Bureau of Mines is 
pursuing the development of the enabling technology 
necessary to achieve ages ce The research program 
consists of both basic applied research, each fo- 
cused on the fundamental issues of computer and 
sensor technologies. Short-term research is directed 
to providing computer-assisted, remote supervisory 
operation of present underground equipment; the 
long-term | is the development of progressively 
more intelligent mining systems. The research pro- 
gram includes a review of robotic machine and autono- 
mous vehicle technologies and of current mining tech- 
nology, which provides a base for developing innova- 
tive mining methods; research in navigation and guid- 
ance technology, emphasizing control of a continuous 
mining machine; research on coal-rock interface sens- 
ing technology for horizon control, and rib thickness 
control in highwall mining; the development of comput- 
er systems and hierarchical architectures for real-time 
control; and development of expert systems for ma- 
chine system fault diagnostics and predictive mainte- 
nance. The report presents a brief background and the 
current status for each of these research areas. 
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The report describes research by the Bureau of Mines 
on alternative materials-handling strategies for reduc- 
ing the costs and incidence of back injuries in low- 
seam coal mines. Strategies recommended for rede- 
signing materials-handling tasks include elimination of 
task, mechanization of tasks, and matching lifting 
tasks to the physical capabilities of underground 
miners. The report also discusses other methods that 
can be used by management to reduce the costs asso- 
ciated with back injuries. 
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The Bureau of Mines publication presents a summary 
of mining activity in Alaska, as well as institutional and 
infrastructural factors affecting mineral development in 
Alaska. Salient information on 67 significant mineral 
deposits in the State of Alaska is presented in abstract 
form. The deposits covered are those whose principal 
commodity is 1 of 20 commodities that appear to have 
commercial production potential within the State. 
Many of the deposits described are properties evaluat- 
ed under the Bureau’s Minerals Availability Program 


(MAP); additional deposits are included for more com- 
plete coverage. The appendix provides reference in- 
formation on 214 additional significant mineral depos- 
its. 
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The study gives an account of the work carried out 
which aims at improving the interpretation of acoustic 
aging in boreholes. Four separate topics are treated: 
field examples of acoustic logging, the construction of 
artificial sandstone rock samples, theoretical model- 
ling of the laboratory experiments, and the design and 
construction of the measurement system. 
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Fragmentation is a key technology for the future deep 
sea mining of cobalt-rich manganese crusts. Remotely 
operated vehicles on the seamounts will have to do 
extensive fragmentation of pavement-like crusts over- 
laying substrates of various hardness and shapes. At 
this time, little is known about mechanism of such frag- 
mentation. A series of cutting tests were performed on 
real and artificial crusts, first to evaluate several cutting 
methods, including rippers, a disc, drum picks, and a 
breaker. Then it was further attemped to collect quanti- 
tative data of drum pick cutting with an objective of 
establishing design procedures. 
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The Bureau of Mines report provides a general sum- 
mary of the most important elements of the mineral 
industries of 37 countries forming the entire Latin 
American region, including Mexico and all the Caribbe- 
an countries. Within the Latin American nations, the 
mineral industry, which includes hydrocarbon re- 
sources, ranges from being a very important sector in 
Bolivia, Brazil, Chile, Mexico, Peru, and Venezuela to 
being of almost no consequence to the economies of 
the countries such as Paraguay or on the islands in the 
Lesser Antilles. Base maps and tables show the loca- 
tion and most important aspects of each country’s 
mineral and petroleum industry and related infra-struc- 
ture. The text covers mineral output, trade, policy, and 
includes the structure of the mineral industry present- 
ed in a table form. The text of each country description 
concludes with an Outlook section, which presents a 





prognosis of pending developments. Photographs of 
various mineral industry installations are included 
throughout the report. 
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—— of Mines, Pittsburgh, PA. Pittsburgh Research 
inter. 

Two-Leg Longwall Shield Mechanics. 

Report of investigations/1989. 

T. M. Barcezak, and D. E. Schwemmer. 1989, 40p 

BUMINES-RI-9220 

Library of Congress catalog card no. 88-600305. Pre- 

pared in cooperation with Boeing Services Internation- 

al, Inc., Pittsburgh, PA. 


The report investigates shield mechanics by describ- 
ing the elastic response and interaction of shield com- 
ponents to applied vertical and horizontal displace- 
ments for various canopy and base contact configura- 
tions. This research provides information on general- 
ized shield mechanics, which is applicable in describ- 
ing the behavior of all two-leg shield supports. Utilizing 
mechanics of materials concepts and known kinematic 
relationships for two-leg shield supports, free-body 
diagrams are constructed for each shield component 
illustrating internal axial, shear, and bending moment 
responses required to maintain equilibrium for each 
load case evaluated. Predicted shield (component) re- 
sponses are verified by controlled displacement of in- 
strumented longwall shields in the Bureau’s mine roof 
simulator. Conclusions drawn from these analyses in- 
dicate shield structural responses are significantly de- 
pendent upon canopy and base contact configura- 
tions. 
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— of Mines, Pittsburgh, PA. Pittsburgh Research 
inter. 

Rapid (Grab) Sampling during Full-Scale Explo- 

sions-Microscopic and Analytical Evaluation. 

Rept. of investigations/ 1988. 

R. S. Conti, |. A. Zlochower, and M. J. Sapko. 1988, 

22p BUMINES-RI-9192 

Library of Congress catalog card no. 88-14520. 


The Bureau of Mines has developed a system using a 
high-speed electropneumatic mechanism for the rapid 
(grab) sampling of dusts and gases during an explo- 
sion. The sampling system consists of an aluminum 
housing that incorporates two 30 cc preevacuated 
glass vials with rubber septums. Upon actuation, the 
sampling probe needle is driven through the septum 
with a pressurized air pulse, filling the tube with gas 
and dust from the mine explosion. After a predeter- 
mined time, the sampling probe needle is retracted by 
a second high-pressure air pulse to its normal (quies- 
cent) state, allowing the sampling tube to reseal. The 
onset and the duration of sampling are independently 
variable and controlled by a time-delay relay package. 
This technique enables the monitoring of pyrolysis- 
charring in coal particles and the generation and com- 
bustion of the pyrolysis vapors in both large- and 
small-scale explosions. 
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Inhibition of Spontaneous Combustion of Coal. 

Report of investigations/ 1988. 
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A. C. Smith, Y. Miron, and C. P. Lazzara. 1988, 22p 
BUMINES-RI-9196 
Library of Congress catalog card no. 88-600182. 


The report describes laboratory studies conducted by 
the Bureau of Mines to evaluate the effectiveness of 
10 additives to inhibit the self-heating of coal. Aqueous 
additive solutions were applied to a bituminous coal 
with a high spontaneous combustion potential, and the 
minimum self-heating temperatures (SHT’s) of the 
dried coal-additive mixtures were determined in the 
Bureau’s adiabatic heating oven. The relative effec- 
tiveness of the additives was determined by the ob- 
served changes in the minimum SHT’s of the mixtures, 
or by the time required for the sample temperature to 
reach 150 C, compared with the untreated coal and a 
coal-water blank. ium nitrate, sodium chloride, and 
calcium carbonate were found to be the most effective 
inhibitors, followed by ammonium dihydrogen phos- 
phate, calcium chloride, ammonium chloride, sodium 
acetate, and potassium chloride. Two additives, 
sodium formate and sodium phosphate, promoted the 
self-heating process. Differential scanning calorimetry 
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experiments on the coal-additive mixtures showed that 
reactions occurred between the coal and some of the 
additives, but these reactions did not influence the 
self-heating process. 
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Causes and Control of Coal Mine Bumps. 

Rept. of investigations/1988. 

K. Y. Haramy, and J. P. McDonnell. 1988, 41p 
BUMINES-RI-9225 

Library of Congress catalog card no. 88-600223. 


Coal mine bumps involve the violent, rapid failure of 
coal and rock around a mine excavation. Deep coal 
mines with strong roof and floor rocks and high-stress 
conditions frequently experience face and rib bumps. 
The bump problem is becoming more severe as mining 
depth increases, prompting efforts to control high 
stress in advance of mining. The Bureau of Mines 
report presents a review of the most widely used meth- 
ods to detect and destress high-stress zones along 
coal faces and an investigation of stress-related bump 
problems and destressing techniques at a cooperating 
mine. Geotechnical instrumentation and microseismic 
methods were used to better understand bump occur- 
rences in underground coal mines. Laboratory tests of 
the drilling-yield method for high-stress detection were 
conducted to determine the correlation between the 
volume of cuttings obtained and the magnitude of the 
applied stress at various confining pressures. A three- 
dimensional, multiple-seam computer modeling pro- 
gram, MULSIM, was used to evaluate the effective- 
ness of stress-relief methods. Modeling results indi- 
cate that dangerously high-stress areas can be con- 
trolled by either proper planning or destressing. Proper 
mine planning guidelines and destressing methods 
such as volley firing, hydraulic fracturing, and auger 
drilling are discussed. 
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— of Mines, Pittsburgh, PA. Pittsburgh Research 
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Foundation Response to Subsidence-induced 

Ground Movements: A Case Study. 

re of investigations/ 1989. 

J. S. Walker, and J. C. LaScola. 1989, 17p 

BUMINES-RI-9224 

Library of Congress catalog card no. 88-600269. 


The purpose of the U.S. Bureau of Mines effort was to 
determine if ground movement caused by mining-in- 
duced subsidence is directly transferred to a structure 
and, if so, how that transfer takes place. Four concrete 
block walls with foundations were constructed and 
monitored over an active longwall panel. Three of the 
walls were located perpendicular to the direction of 
mining in zones where maximum inclination, maximum 
tension, and maximum curvature were predicted to 
occur. The fourth wall was constructed along the cen- 
terline of the panel, parallel to the direction of mining. 
All of the walls and the surrounding ground surface 
were instrumented with conventional survey monitor- 
ing points and extensometer stations to observe the 
vertical and horizontal movements. The fourth wall in- 
strumentation also included continuously recording tilt- 
meters. The results of this investigation indicate that 
these simple structures respond to subsidence in a 
similar manner as the ground surface. This suggests 
that once the transfer mechanism is more fully defined, 
prediction models can be developed to accurately esti- 
mate the effect of mining on surface structures. 
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— of Mines, Pittsburgh, PA. Pittsburgh Research 
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Control of Airborne Respirable Dust in the Face 

Area with Water Sprays Using a Full-Scale Labora- 

tory Model. 

He of investigations/ 1988. 

L. Cheng, and W. G. Courtney. 1988, 16p BUMINES- 

RI-9202 

Library of Congress catalog card no. 88-600204. 


The report presents the results of a Bureau of Mines 
laboratory investigation of the effect of water sprays in 
reducing respirable dust that escaped the face area of 
a full-scale wooden model of a mine entry containing a 
wooden model of a ripper-type continuous mining ma- 
chine and exhaust brattice. Areas examined were (1) 
the general effectiveness of a low-pressure water 
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spray system mounted on top of the mining machine 
boom, a high-pressure spray system mounted under 
the boom, and the combined top- and bottom-spray 
systems, and (2) the effect of these three spray sys- 
tems on the capture of coal dust particles of different 
sizes. Dust was injected into a sump cavity at the face. 
Airborne respirable dust concentration was measured 
behind the brattice with a personal sampler and cy- 
clone, and particle size distribution was measured with 
a cascade impactor. When used alone, the top-spray 
system captured about 55% of the respirable dust in 
the face area and the bottom-spray system captured 
60%; the capture efficiency of each system is de- 
creased when they are used simultaneously. From a 
mass-concentration viewpoint, each spray system 
preferentially captures larger dust particles. 
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Relationship between Horizontal Stresses and 

Geologic Anomalies in Two Coal Mines in South- 

ern Illinois. 

Rept. of investigations/ 1988. 

D. K. Ingram, and G. M. Molinda. 1988, 23p 

BUMINES-RI-9189 

Library of Congress catalog card no. 88-600179. 


In situ horizontal stresses were measured to determine 
the influences of geologic anomalies on the regional 
horizontal stress field in two coal mines in southern 
Illinois. Stress measurements were obtained near a 
normal fault having a 121-ft. displacement at the 
AMAX Wabash Mine and a large coalbed want at the 
Kerr-McGee Galatia No. 5 Mine. Horizontal stress 
measurements were completed using a Bureau of 
Mines borehole deformation gauge. The average max- 
imum and minimum horizontal compressional stresses 
at the Wabash Mine were 1,400 and 800 psi, with the 
direction of maximum stress ranging from N 78 W to N 
83 E. At the Galatia No. 5 Mine, the averages were 
1,500 and 500 psi, with the direction of maximum 
stress ranging from N 85 E to N 75 E. Generally, the 
geologic anomalies appear to have no dramatic effect 
of the regional horizontal stresses. However, subtle 
differences between stress measurements an 
influence by the fault zone at the Wabash Mine. The 
larger anisotropic stress conditions at the Galatia No. 5 
Mine could be responsible for the increase in kink 
zones and directional roof failures. 
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Roof Truss Contact Forces. 

Rept. of investigations/ 1988. 

J. H. Stears, and M. O. Serbousek. 1988, 27p 
BUMINES-RI-9162 

Library of Congress catalog card no. 88-600004. 


Increasing use of Birmingham and other roof trusses 
prompted a Bureau of Mines study of support forces 
produced on a mine roof by these members. Equa- 
tions, obtained from laboratory and field tests, are 
given for calculating the contact forces between the 
roof strata and a typical truss. Actual contact forces for 
a specific truss are difficult to estimate because of vari- 
able friction loss at the contact points. A finite-element 
analysis, using typical contact forces, indicated that 
trusses have a negligible effect on the stress field in 
massive, competent roof strata. The effectiveness of 
trusses in supporting broken rock strata was not ana- 
lyzed. However, experience has shown that trusses 
are effective in supporting incompetent roof. 
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— of Mines, Pittsburgh, PA. Pittsburgh Research 
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Rigid-Body and Elastic Solutions to Shield Me- 

chanics. 


Rept. of investigations/ 1987. 
T. M. Barczak. 1987, 27p BUMINES-RI-9144 
Library of Congress catalog card no. 87-600302. 


The report describes Bureau of Mines research to de- 
velop methods to evaluate loading on longwall roof 
supports to permit better design and more efficient uti- 
lization of these structures in compliance with the geo- 
— conditions in which they are employed. The re- 
sultant vertical and horizontal force acting on the 
canopy of a shield can be determined, either from a 
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statically determinate solution assuming rigid-body 
mechanics and elimination of certain unknowns, or 
from an elastic solution by analysis of the load-dis- 
placement relationship of the shield structure. A two- 
dimensional rigid-body model is presented that deter- 
mines resultant shield forces by measurement of leg, 
canopy capsule, and lemniscate link forces. An elastic 
solution is presented in the form of an elastic stiffness 
model with two degrees of freedom, which describes 
the load-displacement relationship from the stiffness 
of the shield structure as determined in the Bureau’s 
Mine Roof Simulator (MRS). The ability of both models 
to determine resultant forces acting on the shield 
canopy are evaluated from full-scale tests in the MRS. 
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— of Mines, Pittsburgh, PA. Pittsburgh Research 
inter. 

Loading Characteristics of Pillars in Multiple-Seam 

Mining tions. 

Rept. of investigations/1988. 

G. J. Chekan, and R. J. Matetic. 1988, 26p 

BUMINES-RI-9173 

Library of Congress catalog card no. 88-600070. 


The Bureau of Mines, in an effort to improve resource 
conservation, mine planning and development, is cur- 
rently investigating the loading behavior of pillars in 
multiple-seam developments. The simultaneous 
mining of two or more coalbeds may cause instability 
between room-and-pillar operations resulting in an 
interaction known as pillar load transfer. Although pil- 
lars may be adequately designed for single-seam 
mining, the development of a second seam may com- 
plicate loading conditions in both operations. If pillars 
are not adequately designed to contend with this load 
transfer, failure of the mine structure may result. To 
improve multiple-seam development and pillar design, 
the Bureau studied the loading characteristics of pillars 
in three separate multiple-seam operations. In all three 
cases, instrumented pillars recorded increasing pres- 
sure after development of the second seam. Increases 
in the average pillar pressure ranged from 7 to 110% 
over predicted overburden loads. 
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— of Mines, Pittsburgh, PA. Pittsburgh Research 
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Comparative Study of Pillar Load Transfer Associ- 

ated with Multiple-Seam Mining. 

Report of investigations/1988. 

R. J. Matetic, and G. J. Chekan. 1988, 25p 

BUMINES-RI-9176 

See also PB87-194338. Library of Congress catalog 

card no. 88-600084. 


The Bureau of Mines, is currently investigating the ef- 
fects of pillar load transfer, which can impact mining 
operations within a multiple-seam configuration. A 
comparative study was performed at two separate 
mine sites. The objective of the study was to compare 
two mines, each affected by the pillar load transfer 
mechanism, and to show how this interaction affected 
underground workings by the installing and monitoring 
underground instrumentation. At mine site A where the 
overburden was 1,000 ft, the innerburden thickness 
was less than a pillar width (40 to 45 ft), overlays of the 
mine layout show pillars were not superpositioned, ex- 
cessive roof to floor convergence was measured, and 
pressure readings indicated pillar core loading only. At 
mine site B, the overburden was approximately 555 ft, 
the innerburden thickness was approximately 105 ft, 
overlays of the mine layout show pillars were superpo- 
sitioned, minimal roof to floor convergence was meas- 
= and pressure readings indicated a skin loading 
only. 
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Bureau of Mines, Twin Cities, MN. Twin Cities Re- 
search Center. 

Preliminary Evaluation of the Relationship of Bit 
Wear to Cutting Distance, Forces, and Dust Using 
Selected Commercial and Experimental Coal- and 
Rock-Cutting Tools. 

Rept. of investigations/ 1988. 

M. N. Plis, C. F. Wingquist, and W. W. Roepke. 1988, 
72p BUMINES-RI-9193 

Library of Congress catalog card no. 88-600143. 


The report describes the initial results of long-range 
research on bit life conducted by the Bureau of Mines. 
Three commercial bit designs--a round-nose radial, 60 
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deg conical, and 90 deg conical with tungsten carbide 
(WC) inserts--and five experimental bits were tested. 
Four of the experimental bits were radial designs using 
polycrystalline diamond compact (PDC) inserts. The 
fifth was a 90 deg conical with an oversize WC insert. 
Bits were worn on a high-silica sandstone typical of 
coal mine roofs. The bits were mounted on a 34-in- 
diam drum section that provided a bit speed of 565 ft/ 
min. Cutting forces were measured on a modified verti- 
cal slotter using a three-axis force dynamometer and 
recorded on an FM magnetic tape recorder. Changes 
in cutting forces, bit weight, and airborne dust due to 
gradual abrasive wear and catastrophic insert failure 
are presented. Tabulated and graphed data, photo- 
graphs of the progression of bit wear, and selected 
qualitative visual and auditory observations of the bits 
taken throughout the experiment are found in the ap- 
pendixes. 
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SRI International, Menlo Park, CA. 
Neural Network ——— Techniques Applied to 
Estimation of Porosity in Tight Sands Reservoirs. 
Phase Report January 11-March 20, 1990. 

W. T. Park, M. Urquidi-Macdonald, A. Bergman, and 
J. Lee. Mar 90, 80p GRI-90/0186 

Contract GRI-5089-260-1845 

Sponsored by Gas Research Inst., Chicago, IL. 


The preliminary feasibility study focused on building 
and testing a neural network that estimates the porosi- 
ty of tight sands reservoirs from log and laboratory 
data. The work involved determining if enough data 
are available to train a neural network and how long 
the training will take. Appendixes include discussion of 
the fundamentals of neural networks, the porosity esti- 
mation neural network, and the selection of a neural 
network simulator. 
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Simulation Study of Self-Tuning Adaptive Control 
for Rougher Flotation. 

S. W. Jaemsae-Jounela. May 90, 36p ISBN-951-22- 
0299-9, REPT-82 

Prepared in cooperation with Utah Univ., Salt Lake 
City. Dept. of Metallurgy. Sponsored by Suomen Aka- 
temja, Helsinki, and Kemira Oy, Helsinki (Finland). 


The properties of different self-tuning algorithms are 
studied and evaluated with the help of a phenomeno- 
logical dynamic simulator of the flotation process. The 
problem of controlling a system with constant but un- 
known parameters is considered. In the beginning the 
analysis is restricted to discrete time single input single 
output systems. An explicit algorithm obtained by com- 
bining a least squares estimator with a minimum vari- 
ance regulator computed from the estimated model is 
analyzed. The corresponding implicit generalized mini- 
mum variance algorithm is also tested. A multivariable 
self-tuning regulator based on the minimum variance 
strategy is presented. The conclusions are drawn upon 
these simulation results and on practical experience 
for the use of these algorithms for flotation control. 
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North Dakota Mining and Mineral Resources Research 
Inst., Grand Forks. 

Pyrometamorphism Resulting from in situ Coal 
Fires in Nature: A Review of the Literature. Topical 
Report, March 1987-August 1990. 

D. J. Daly. Aug 90, 66p GRI-90/0045 

Contract GRI-5086-253-1383 

Sponsored by Gas Research Inst., Chicago, IL. 


In situ combustion of coal seams in nature results in 
the alteration of adjacent noncoal geological materials 
through pyrometamorphism. A survey of the literature 
concerning natural coal-combustion pyrometamor- 
phism resulted in the identification and review of more 
than 70 sources in six categories: (1) General, (2) Min- 
eralogical Characterization, (3) Physical Characteriza- 
tion, (4) Age Dating, (5) Combustion Dynamics, and (6) 
Environmental Impacts. Natural coal-combustion 
events, typically associated with low-rank coals, occur 
above the water table where they are characterized by 
relatively low rates of combustion under non-uniform 
conditions. These system produce predominantly low- 
temperatuare materials. UCG systems, in contrast, are 
characterized by relatively high rates of combustion 
under uniform conditions and produce mainly high- 


temperature materials. However, conditions and prod- 
ucts are similar overall, indicating that natural coal fires 
and accompanying pyrometamorphism constitute the 
reasonable natural analog of UCG systems. Informa- 
tion from natural systems is contributing to UCG-relat- 
ed research through development of protocols for 
characterization of altered materials, modeling of ther- 
mal transformations, and modeling the potential for im- 
pacts on the gasification process and the environment. 
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Freshwater wetlands and wildlife. 

R. R. Sharitz, and J. W. Gibbons. 1989, 1240p 
CONF-8603101, ISBN 0-87079-594-5 

Contract ACO9-76SR00819 

Freshwater wetlands and wildlife symposium, Charles- 
ton, SC (USA), 24-27 Mar 1986. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
cca Original copy available until stock is exhaust- 
ed. 


This voiume is a product of the Freshwater Wetlands 
and Wildlife symposium held in Charleston, South 
Carolina, on March 24--27, 1986 and contains 94 
papers. The stimulus for the symposium came from 
our interest in augmenting the findings of the long-term 
research programs on freshwater wetlands and wildlife 
that have been carried out on the US Department of 
Energy’s Savannah River Site in South Carolina: The 
symposium provided a forum on an international scale 
for the exchange of data about freshwater ecosys- 
tems: their functions, uses, and their future. The 
papers in this volume address issues related to natu- 
ral, man-managed, and degraded ecosystems. The 
volume is divided into two sections. The first section 
deals with the functions and values of wetlands, in- 
cluding their use as habitat for plants and animals, 
their role in trophic dynamics, and their basic process- 
es. The second section treats the subject of their 
status and management, including techniques for as- 
sessing their value, laws for protecting them, and plans 
for properly managing them. Individual papers will be 
— and entered separately on the energy data 
ase. 
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Van Winkle. 1990, 18p CONF-9002130-1 
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Prediction of recruitment success is a critical problem 
in fisheries research. From a theoretical perspective, 
the ability to predict the number and characteristics of 
reproducing survivors underlies the field of quantitative 
population dynamics. Form a practical perspective, ra- 
tionale and efficient management of fisheries re- 
sources requires the ability to accurately forecast the 
effects of disturbances, both natural and anthropogen- 
ic in origin, on fish populations. The objective of this 
paper is to advocate individual- based modelling as an 
alternative to the more traditional approaches for pre- 
dicting recruitment success. First, some reasons for 
the limited success to date in making long-term predic- 
tions of fisheries recruitment are summarized. The im- 
portance of information on individuals, rather than on 
the average individual, is then illustrated as the “falla- 
cy of the average” using two sets of experimental 
data. The general ideas behind individual-based mod- 
elling, and four examples of individual-based models 
involving fish, are then briefly described. Finally, we 
make some concluding remarks. Two caveats are nec- 
essary. This paper is a summary of a workshop pres- 
entation; we therefore take many liberties and make 
gross generalizations throughout the paper. Also, al- 
though not explicitly stated, our discussion is based 





more on estuarine and marine, than on freshwater, 
fishes. 8 refs., 6 figs. 


061,430 

DE90014142/GAR PC A03/MF A01 
Bonneville Power Administration, Portland, OR. Div. of 
Fish and Wildlife. 

Proceedings of the anadromous fish release strat- 
egies workshop. 

D. A. Neitzel, and D. H. Fickeisen. Jun 90, 33p DOE/ 
BP-01830-7, CONF-8912105-Summ 
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Proceedings of the anadromous fish release strategies 
workshop, Eagle Creek, OR (USA), 11-14 Dec 1989. 
Portions of this document are illegible in microfiche 
products. 


During 1987, the Hatchery Effectiveness Technical 
Work Group (HETWG) developed a work plan to 
define research that could improve the effectiveness 
of present hatchery programs in the Columbia River 
Basin. The objective of the Anadromous Fish Release 
workshop was to identify release strategies that would 
lead to improved survival of anadromous fish produced 
in Columbia River Basin hatcheries. The method used 
at the workshop was to review anadromous fish re- 
lease strategies presently used, or proposed for use, 
at hatcheries and to consider new techniques. The 
workshop produced ranked research recommenda- 
tions, a list of release practices to improve hatchery 
effectiveness, and general comments about hatchery 
effectiveness research. Research needs, current re- 
lease practices, and general comments to prove 
hatchery effectiveness were identified by workshop 
participants. In this report, results of the workshop are 
presented in seven sections and three appendices. 
The sections include an introduction; discussions of 
current release strategies, research needs, release 
practices recommendations, and general comments; a 
list of workshop recommendations; and cited litera- 
ture. The appendices identify membership in the 
HETWG, and list the workshop’s invited scientists, par- 
ticipants, and workshop agenda. 2 refs. 
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tion, Corvallis, OR. Forestry Sciences Lab. 

Influence of habitat modifications on habitat com- 
position and anadromous salmonid populations in 
Fish Creek, Oregon, 1983--88. Annual report, 1988. 
Progress rept. 

G. H. Reeves, F. H. Everest, J. R. Sedell, and D. B. 
Hohler. May 90, 50p DOE/BP/16726-5 

Contract Al79-84BP16726 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Modification of degraded habitats to increase popula- 
tions of anadromous salmonids is a major focus of 
management agencies throughout the Pacific North- 
west. Inherent in implementing habitat improvements 
is the need for quantitative evaluation of the biological 
and physical effects of such work. While it is not eco- 
nomically possible to thoroughly evaluate every habitat 
project, it is essential that intensive evaluations be 
done on selected representative projects. One such 
evaluation program has been underway since 1982 on 
Fish Creek, a tributary of the Clackamas River near Es- 
tacada, OR. Habitat modification has been done by the 
USDA Forest Service, Estacada Ranger District, Mt. 
Hood National Forest with funding provided in part by 
the Bonneville Power Administration (BPA). The USDA 
Forest Service, Anadromous Fish Habitat Research 
Unit, Pacific Northwest Research Station (PNW), Cor- 
vallis, OR is charged with: evaluating the biological and 
physical responses to habitat modifications on a basin 
scale; and developing a cost-benefit analysis of the 
program. The objectives of this paper are to: report 
1988 observations of biological and physical changes 
in habitat, salmonid populations, and smolt production 
in Fish Creek, and examine preliminary trends in fish 
habitat and populations related to habitat improvement 
over the period 1983--1988. We have prefaced the 
trends in the latter objective as preliminary because we 
believe it could take a minimum of 10 years before the 
full biological and physical responses to habitat work 
are realized. 10 refs., 11 figs., 8 tabs. 
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Evaluation of the contribution of fall chinook 
salmon reared at Columbia River hatcheries to the 
Pacific salmon fisheries. Appendix: Final report. 
Hay goon rept. 

. R. Vreeland. Jun 90, 498p DOE/BP/39638-5 
Contract Al79-83BP39638 
Portions of this document are illegible in microfiche 
products. 


This document contains 43 appendices for the “Eval- 
uation of the Contribution of Fall Chinook Salmon 
Reared at Columbia River Hatcheries to the Pacific 
Salmon Fisheries” report. This study was initiated to 
determine the distribution, contribution, and value of 
artificially propagated fall Chinook Salmon from the 
Columbia River. 


061,433 
DE90014145/GAR PC A16/MF A02 
Oregon Dept. of Fish and Wildlife, Corvallis. 
Developing a predation index and evaluating ways 
to reduce salmonid losses to predation in Co- 
lumbia River Basin. — progress report, 
ree 1988-September 

Nigro. Dec 89, 357p DOE/BP/92122-1 
Contract BI79-88BP92122 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


We are reporting progress on the predator-prey study 
for the period August 28, 1988 to September 1, 1989. 
The purpose of this research is to evaluate the feasibil- 
ity of an index for assessment of predation in various 
reservoirs throughout the Columbia River basin, to de- 
scribe the relationships among Ss mor- 
tality of smolts and physical and biological variables; to 
examine the feasibility of developing bounty, commer- 
cial or recreational fisheries on northern squawfish 
(Ptychocheilus oregonesis); and to develop a plan to 
evaluate the efficacy of predator control fisheries. Lit- 
erature searches on predator abundance ey so hao 
factors regulating fish population dynamics have 
conducted; selected references have been summa- 
rized, and compiled in a key-word bibliography format. 
The feasibility of various types of predator abundance 
indices is being assessed; existing data relevant to 
mark-recapture, catch per unit effort (CPUE), physical 
and chemical variables, and reservoir morphology 
have been compiled, reviewed, and summarized. In 
cases where sufficient data exist, preliminary imple- 
mentation of predator abundance indices has been 
demonstrated. Field sampling in John Day Reservoir 
was conducted during May to August, 1989 -- to con- 
tinue time series data bases on northern squawfish 
CPUE and growth, and to evaluate the possibility of 
year class strength determinations of northern squaw- 
fish and walleyes using restricted sampling. Develop- 
ment of plans has begun for fishery implementation 
and evaluation. 184 refs., 33 figs., 35 tabs. 
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DE90014146/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Hatchery Effectiveness Technical Work Group: 
Retreat proceedings. 

D. H. Fickeisen, D. A. Neitzel, and D. D. Dauble. Apr 
90, 37p DOE/BP-01830-6, CONF-9001105-Summ 
Contract 76ER01112act ACO6-76RL01830 

Pre oe effectiveness technical work group meeting 
(HETWG), Gleneden Beach, OR (USA), 9-11 Jan 
a" by Department of Energy, Washing- 
to 

Portions of this document are illegible in microfiche 
products. 


This report summarizes a retreat held for the Hatchery 
Effectiveness Technical Work Group (HETWG). The 
objectives were to improve the effectiveness of the 
Technical Work Group (TWG) through developing pro- 
cedures for its operation, and to develop and action 
plan for revision of their current research plan. The 
HETWG is one of five groups chartered by the North- 
west Power Planning Council (NPPC) to provide expert 
technical advice on research needs related to the 
NPPC’s goal of increasing anadromous fish runs in the 
Columbia River Basin. The HETWG is responsible for 
developing a five-year research plan to improve the ef- 
fectiveness of existing anadromous fish hatcheries in 
the basin. The retreat was sponsored by the Bonne- 
ville Power Administration, who requested the assist- 
ance of the Pacific Northwest Laboratory to help plan 
and facilitate the meeting under an intraagency agree- 
ment. The retreat was held at Salishan Lodge in Glen- 
eden Beach, Oregon, on January 9-11, 1990. The 10 
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members of the HETWG and several of their supervi- 
sors and invited observers were present. 4 refs., 2 figs. 
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DE90014147/GAR PC A06/MF A01 

Bonneville Power Administration, Portland, OR. Div. of 

Yakima River spring ch study. 
‘a er ing — enhancement 

Annual report, EY 1569 

Progress rept. 

D. E. Fast, M. S. Kohn, and B. D. Watson. Jul 90, 

105p DOE/BP/39461-7 

Contract BI79-83BP39461 

Portions of this document are illegible in microfiche 

products. 


Smolt outmigration was monitored at Wapatox on the 
Naches River and Prosser on the lower Yakima. The 
survival from egg to smolt was calculated using the 
1987 redd counts and the 1989 smolt outmigration at 
Prosser. Spring chinook were counted at Roza Dam 
from April 1 to tember 29, 1989. The smolt to adult 
(S(sub $a)) survival will be calculated when scale anal- 
ysis from spawner surveys is complete. Spring chinook 
adults from ten different experimental release groups 
were recovered in 1989. A total of 143 coded mn te 
were recovered. This project is a multi-year ui - 
ing that will evaluate different management and en- 
hancement strategies. At the conclusion of this study, 
a series of alternatives will be developed that can be 
used to determine how best to enhance the runs of 
— chinook in the Yakima Basin. 13 refs., 3 figs., 26 
S. 


061,436 

DE90014150/GAR PC A04/MF A01 
Bonneville Power Administration, Portland, OR. Div. of 
Fish and Wildlife. 

Smolt monitoring at the head of Lower Granite 
a and Lower Granite Dam. Annual report, 
1989. 

Progress rept. 

E. W. Buettner, and V. L. Nelson. Jun 90, 59p DOE/ 
BP/11631-6 

Contract BI79-83BP11631 

Portions of this document are illegible in microfiche 
products. 


This project monitored the daily passage of chinook 
salmon Oncorhynchus tshawytscha and steelhead 
trout O. mykiss smolts during the 1989 spring outmi- 
= at a migrant trap on the Snake River and the 

learwater River. Chinook salmon catch at the Snake 
River trap was much higher in 1989 than in either of 
the 1987 or 1988 drought years. The 1989 Snake River 
trap catch was similar to 1986. Effort was the same 
during the four years. Steelhead trout catch was great- 
er than in any previous year. Chinook salmon and 
steelhead trout catch at the Clearwater River trap was 
similar to 1986, even though effort was greatly re- 
duced in 1989 due to high runoff during most of the 
season. The 1989 Clearwater River trap catch was 
lower than in the two drought years (1987 and 1988) 
and was due to the minimal number of days the trap 
was operated. Fish tagged with Passive interrogated 
Transponder (PIT) tags at the Snake River trap were 
recovered at the three dams (Lower Granite, Little 
Goose, and McNary) with PIT tag detection systems. 
Travel time (days) and migration rate (km/d) through 
Lower Granite Reservoir for PlT-tagged chinook 
salmon and steelhead trout, marked at the head of the 
reservoir, was affected by discharge. Statistical analy- 
sis showed that as discharge increased from 40 kcfs to 
80 kcfs, chinook salmon travel time decreased three- 
fold and steelhead trout travel time decreased two- 
fold. 11 refs., 8 figs., 17 tabs. 
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DE90014152/GAR PC AO5/MF A01 
Bonneville Power Administration, Portland, OR. Div. of 
Fish and Wildlife. 
Operation, maintenance and evaluation of the 
Bonifer and Minthorn Springs juvenile release and 
adult collection facilities. Annual report, 1988. 
Po rept. 

Lofy. Apr 90, 80p DOE/BP/17622-3 
Cosma 8179-8481 7622 
Portions of this document are illegible in microfiche 
products. 


The Confederated Tribes of the Umatilla Indian Reser- 
vation and Oregon Department of Fish and Wildlife are 
cooperating in a joint effort to increase steelhead and 
re-establish salmon runs in the Umatilla River Basin. 
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As part of this program, Bonifer and Minthorn Acclima- 
tion Facilities are operated for holding adult steelhead 
and acclimation and release of juvenile salmon and 
steelhead. Regularly-scheduled maintenance was 
completed in 1988. A total of 133 adult steelhead were 
collected at Threemile Dam January through March 
and heid at Minthorn. Thirty-one pairs were spawned. 
Two marked adult steelhead returned to Bonifer in 
1988. However, 250 hatchery steelhead released from 
Bonifer returned to the Threemile Dam trap. Acclima- 
tion and release of 101,000 fall and 106,000 spring chi- 

salmon were completed at Bonifer. At Minthorn, 
101,000 fall chinook and 30,000 summer steelhead 
were acclimated and released. The progress of outmi- 
gration for acclimated releases was monitored at the 
juvenile salmonid trap located at Westland Diversion. 
Collection of data to assess the holding and rearing 
capacities of the two acclimation facilities was initiat- 
ed. Temperatures and dissolved oxygen were record- 
ed. Test and control groups were coded-wire tagged 
for one experiment for fall chinook salmon, two experi- 
ments for spring chinook salmon and one experiment 
for summer steelhead. 4 refs., 9 figs., 8 tabs. 
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DE$0014153/GAR PC A04/MF AO1 
National Marine Fisheries Service, Seattle, WA. Coast- 
al Zone and Estuarine Studies Div. 

Migratory behavior and adult contribution of 
summer outmigrating subyearling chinook salmon 
in John Day Reservoir, 1981-1983. Final report. 


Qe rept. 

A. E. Giorgi, D. R. Miller, and B. P. Sanford. Apr 90, 

68p DOE/BP/39645-3 

Seto Sap tray, Watingon, Oc 
sort ment of Energy, Washington, DC. 

ae of this document are illegible in slesshahe 
ucts. 


During summer 1981--1983, the National Marine Fish- 
eries Service investigated the effects of river flow vol- 
umes on the travel time of subyearling chinook salmon 
migrating through John Day Reservoir. Analyses were 
based on mark recovery data from freeze-branded fish 
released in the McNary Dam tailrace and recaptured at 
John Day Dam. In addition to this effort, the distribution 
of juvenile chinook salmon within the reservoir was ob- 
served through purse seine sampling. Coded wire tag 
data provi a measure of intra- and interannual per- 
formance in terms of adult contribution. The travel time 
data were largely inconclusive. This was due to a poor 
mark-recovery capability coupled with the difficulty of 
isolating flow from other closely related variables. A 
large portion of the juveniles tended to range upstream 
and did not exhibit consistent displacement down- 
stream. Subyearling chinook salmon migrating through 
John Day Reservoir early in the summer contributed 
more adults than those juveniles migrating later in the 
summer. This pattern was consistent each year. 12 
refs., 11 figs., 14 tabs. 
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PBS0-266578/GAR PC A03/MF A01 
North Central Forest Experiment Station, St. Paul, MN. 
Bird Densities and Diversity in Clearcut and Mature 
Oak-Hickory Forest. 

Forest Service research ee. 

= and E. K. Fritzell. 1990, 11p FSRP- 


In the study the authors evaluated breeding bird use of 
small commercially clearcut areas within a large, con- 
tiguous forest. The areas were clearcut to meet timber 
and ruffed grouse management objectives. The report 
determined breeding bird densities and diversity in 
small stands (1 to 4.5 ha) 1 year before and 3 years 
after clearcutting and in adjacent mature, undisturbed 
stands. The study was conducted on the 900-ha Ash- 
land Wildlife Research Area (AWRA) in southern 
Boone County, Missouri. Elevation ranges from 170 m 
in narrow waterways to 244 m on rolling, narrow ridges 
with gentle to steep slopes. The area is primarily for- 
ested with upland oak-hickory and bottomland hard- 
woods. 
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PB90-267352/GAR 

Economic Research Service, Washington, DC. 

Permanent Wetland Reserve: Analysis of a New 
to Wetland Protection. 

Agriculture information bulletin. 

M. Carey, R. Heimlich, and R. Brazee. Aug 90, 20p 

USDA/AIB-610 
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Current Federal wetland protection efforts, such as the 
Swampbuster provision of the 1985 farm act, may be 
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insufficient to attain the administration’s goal of ‘no net 
loss’ in wetland acreage. One option is to establish a 
permanent wetland reserve a. which the report 
discusses. The report reviews why wetlands are impor- 
tant, looks at past and present Federal wetland poli- 
cies, and examines the dimensions of a reserve under 
three sizes. The likely geographic distribution of the re- 
serve and likely crop rotations affected are both ana- 
lyzed, and potential easement and restoration costs 
are estimated. 
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PB90-272147/GAR PC A06/MF A01 
University of West Florida, Pensacola. Coastal Zone 
Management Studies. 

Managing Florida’s Coastal Resources: Technical 
Complexity and Public Attitudes. 

D. L. Soden. Aug 90, 104p SGR-96 

Grant NA86AA-D-SG068 

Sponsored by Florida Sea Grant Coll. Program, 
Gainesville. 


It is a well-known fact that Florida is a state very de- 
pendent on its coastal resources for its economic, as 
well as social foundation. Public involvement in the 
policy process attendant to coastal resources is man- 
dated by law, but hindered because of the scientific 
and technical nature of the issues. The project reports 
findings from a statewide survey conducted in 1988 
designed to investigate the attitudes held about coast- 
al resources, management programs and technical in- 
formation factors among three sets of policy process 
— general public, the activist public and policy 
elites. 
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AD-A224 710/4/GAR PC A03/MF A01 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Use of Polarization Methods in Earth Resources 
Investigations. 

Conference proceedings. 

M. J. Duggin, S. A. Israel, V. S. Whitehead, J. S. 
Myers, and D. R. Robertson. 1989, 15p Rept no. 
NOARL-PR-089-057-321 

Pub. in SPIE v116 Polarization Considerations for Opti- 
cal Systems II, p11-22 1989. 


A substantial number of polarized light images of a va- 
riety of terrestrial scenes have been obtained from the 
space shuttle. a boresighted pair of Hasselblad cam- 
eras was used, in which polarization filters were fitted. 
Polarization directions were perpendicular to each 
other for the two cameras. Image pairs were acquired 
with one image being of maximum intensity, and the 
other showing minimum intensity. Selected pairs of 
images, obtained using black and white films, were di- 
gitized. The images were registered and compared, 
using digital image analysis techniques. Observed dif- 
ferences due to polarization included intensity and 
contrast differences, together with differences in the 
Spatial frequency, orientation and population of ob- 
servable contrast boundaries. It was found empirically 
that some digital image analysis techniques enhanced 
the differences. Comparison of the enhanced differ- 
ence images, obtained from the polarization pairs, with 
the intensity data that would have been obtained with- 
out the aid of polarization filters confirms that a consid- 
erable degree of new information may be obtained by 
use of polarization techniques. This new information 
was most helpful in better defining the observed 
ground features in the cases studied. This is because 
the better definition of contrast boundaries, improve- 
ment of contrast across boundaries, improvement of 
shadow detail and reduction of noise level increases 
the useful information in an image, and improves its 
interpretability. Keywords: Remote sensing; Satellite 
photography; Image processing; Photographic 
images/polarization; Earth resources mapping; Re- 
prints. (edc) 
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Technische Hogeschool Delft (Netherlands). Faculty 
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Monitoring van Pioniervegetaties in de Oostvaar- 

dersplassen een Beschouwing van de Nauwkeur- 

igheid (Accuracy of the Monitoring of Pioneer 

— in the Oostvaardersplassen, Nether- 
nds). 

Thesis. 

P. W. Bresters. Jun 89, 95p ETN-90-96692 

Text in Dutch. 


A method to determine changes in pioneer vegeta- 
tions in the natural area Oostvaardersplassen (Nether- 
lands) is developed. The starting point was a series of 
false color IR aerial pictures taken over three years. 
The changes in the vegetation were determined on a 
vector basis by interpreting and digitizing the pictures, 
and on a raster basis by ten yo the pictures. Dis- 
crimination between positional and thematic changes 
was made. The precision of the observation of both 
changes is discussed. 
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Begeleidingscommissie Remote Sensing, Delft (Neth- 
erlands). 

Operationele Digitale Landgebruikskaart 1:50,000; 
een Onderzoek Naar een Meervoudige Automa- 
tische Classificatie OP Basis van Spot- en Landsat 
Thematic Mapper Satellietbeelden (Operational 
Digital Land Use MAP 1:50,000; Investigation of a 
Multiple Automatic Classification Based on Spot 
and Landsat Thematic Mapper Satellite Pictures). 
Final Report. 

J. L. Vangenderen, U. Uiterwijk, and D. J. Harms. Jul 
89, 39p BCRS-89-10, ETN-90-96759 

In Dutch; English Summary. 


A completely digitally derived thematic map a 
duced by a combination of satellite image classifica- 
tion of land use and topographic information. The map 
was made from a combination of spectral, textural and 
visual classifications of part of an integrated SPOT 
multispectral and panchromatic image with an overlay 
made of topographic information, digitally extracted 
from the existing topographic map. Three thematic 
maps were derived from the main map as examples of 
applications concerning urban change, land use con- 
flicts, and growth in quarry development. 
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N90-23785/0/GAR PC A03/MF A01 

Begeleidingscommissie Remote Sensing, Delft (Neth- 

erlands). 

Visie van de Bcrs OP Het Esa Lange Termijn Pro- 
ramma voor Aardobservatie ision of the 
emote Sensing Management Commission on the 

ESA Long Term Earth Observation Program). 

Jul 89, 25p BCRS-89-11, ETN-90-96760 

Text in Dutch. 


The vision of the Dutch Remote Sensing Management 
Commission on the ESA-LTP on Earth observation is 
formulated with a view to the forthcoming decision 
making in the Netherlands concerning a possible par- 
ticipation in the ERS-2 program. An historical — of 
the preparation and decision making concerning ESA 
proposals is given. The aims, strategy and the content 
of the ESA-LTP on Earth observation are described, 
and the importance for the Netherlands is outlined. 
The conclusions and recommendations of the Com- 
mission are given. 
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Begeleidingscommissie Remote Sensing, Delft (Neth- 
erlands). 

Atmosferische Correctie van Satellietbeelden in 
Het Kader van Het Friese Fronten Project (Atmos- 
pheric Correction of Satellite Pictures in the 
Framework of the Project Friese Fronten). 

Final Report. 

A. H. J. M. Pellemans. Jul 89, 19p BCRS-89-12, 
ETN-90-96761 

Text in Dutch. Original Contains Colors Illustrations. 


The method for the atmospheric correction of satellite 
pictures was evaluated in the test area Friese Fronten 
where the rich growth of algae is investigated. The se- 
lected test data are LANDSAT-5 TM satellite pictures, 
supplemented by measurement onboard the research 
ship Tyro. The correction method uses spectroradio- 
meter data to estimate the atmospheric composition 
during the satellite passage. The obtained correction 
parameters are not adequate due to the problems with 





the measurement setup, cloud cover degree, calibra- 
tion factors, and non-validated models. 
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Wisconsin Univ., Milwaukee. 
hemistry of Metal Cycling. 

K. H. Nealson, M. Nealson, and F. R. Dutcher. May 

90, 220p NAS 1.26:4295, NASA-CR-4295 

Contract NASW-4324 


The results of the Planetary Biology and Microbial 
Ecology’s summer 1987 program are summarized. 
The purpose of the interdisciplinary PBME program is 
to integrate, via lectures and laboratory work, the con- 
tributions of university and NASA scientists and stu- 
dent interns. The 1987 program examined various as- 
pects of the biogeochemistry of metal cycling, and in- 
cluded such areas as limnology, metal chemistry, 
metal geochemistry, microbial ecology, and interac- 
tions with metals. A particular area of focus was the 
use of remote sensing in the study of biogeochemistry. 
Abstracts and bibliographies of the lectures and re- 
ports of the laboratory projects are presented. 
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Sampling plans for site characterization. 

K. Campbell. 1990, 9p LA-UR-90-1957, CONF- 
9008101-3 

Contract W-7405-ENG-36 

American Statistical Society, Anaheim, CA (USA), 20- 
24 Aug 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The problem of characterizing a subsurface site, 
whether it be a candidate for mineral extraction, a po- 
tential waste repository or a site designated for clean- 
up, is in mathematical terms seriously undetermined. 
That is, the number of observations that can be made 
prior to major decisions about the site’s future is a very 
small fraction of what would be needed to determine 
the compiete spatial distribution of such distributed 
properties as mineral or contaminant concentrations, 
transmissivity, or density. The geostatistical proce- 
dures that have been developed to handle these prob- 
lems are methods of regularization which identify a 
unique solution by including additional information, 
such as an estimated spatial covariance model. Krig- 
ng in particular, is best linear unbiased prediction 
(BLUP) within a superpopulation model for the spatial 
distribution. Explicit recognition of the inverse structure 
of the problem and the associated BLUP formulations 
are particularly useful in developing and presenting 
field sampling plans based both on prior information 
and on the proposed use of resulting information. This 
framework also facilitates consideration of model-ro- 
bustness of the optimality of proposed sampling plans, 
which is important in the context of site characteriza- 
tion problems where poorly determined priors are a 
prominent feature. 10 refs. 


061,449 
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Central Research Inst. of Electric Power Industry, 
Chiba (Japan). 

Fuhowado ni okeru yuko oryoku no atarashii teigi. 
(Concept of the effective stress in unsaturated 


soils). 

Sep 89, 37p CRIE-U-89020 

In Japanese. 

U.S. Sales Only. Paper copy only, copy does not 
permit microfiche production. 


Concept of effective stress in unsaturated soil, indis- 
pensable for the study of influence of pore water on 
the stability of ground, together with the unsaturated 
soil, was newly proposed through the restudy of previ- 
ous research and fundamental examination on the de- 
formation behavior of porous medium. Unsaturated 
soil pore becomes, depending upon the water-holding 
state, either uniformly unsaturated or occludedly un- 
saturated. Continuous pore air in the former case and 
air-covering water in the latter case being regarded as 
single pore fluid, the unsaturated soil can be treated as 
two-phase porous medium, composed of solid phase 
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and compressive fluid phase. As a result of studying 
that porous medium in deformation behavior, if the ef- 
fective stress is defined to be component of external 
stress, to contribute to the deformation, the same ef- 
fective stress equation can be derived as that in the 
conventional saturated soil. However, air pressure 
must be adopted in case of uniformly unsaturated 
state as pore liquid pressure, while water pressure 
must be done in case of occludedly unsaturated state 
as pore liquid pressure. 41 refs., 11 figs., 3 tabs. 
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PBS0-266529/GAR PC A03/MF A01 
Colorado State Dept. of Highways, Denver. Div. of 
Transportation Development. 

Evaluation of Miramat Erosion Control Fabric. 
(Project BRS 0037(2)). 

Final rept. 

T. R. Hunt. Dec 89, 40p CDOH-DTD-R-89-15 
Sponsored by Federal Highway Administration, 
Denver, CO. Colorado Div. 


Miramat, a plastic erosion control mat, was installed in 
a roadside irrigation ditch in eastern Colorado. Its ef- 
fectiveness at preventing erosion and allowing revege- 
tation was evaluated over a two-year period. The mat 
performed comparably to other plastic erosion-control 
mats. It effectively provided for revegetation and ero- 
sion control. This information will be compared to that 
of other erosion-control techniques to help choose the 
most cost-effective methods for future projects. 
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Helsinki Univ. of Technology, Espoo (Finland). Sys- 
tems Analysis Lab. 
lon Exchange Dynamics and Soil Acidification: 
Model Development and Testing. 
Research rept. 
Ps Holmberg. May 90, 74p ISBN-951-22-0256-5, A- 
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Prepared in ation with National Board of 
Waters, Helsinki (Finland). Water and Environment Re- 
search Inst. Sponsored by Suomen Akatemja, Helsin- 
ki, and Ministry of the Environment, Helsinki (Finland). 


A process-oriented model of soil acidification (MIDAS) 
was developed, with the purpose of simulating long- 
term dynamics of base Ca(+2), Mg(+2) and acid ca- 
tions H(+), Al(+3) in forest soil. The model calculates 
the sum of Ca(+2) and Mg(+2) and the sum of H(+) 
and Al(+3) in soil solution and the fractions of these 
sums of ions on the exchange complex. Soil is treated 
as one homogeneous layer with steady-state hydrolo- 
gy. Changes in soil chemistry are induced by rate-con- 
trolled exchange of cations, constant-rate weathering 
and constant flux of ions through soil caused by depo- 
sition, water flow and nutrient uptake by vegetation. 
Model performance was tested with soil chemistry 
data from southern Sweden collected in 1949 and 
1984. Starting the simulations in 1949, they were then 
run through the year 2070 with varying degree of re- 
duction of the deposition. Large reduction (-80%) of 
the 1980-level was required to make the model simu- 
late a recovery of the proportion of bases in the soil. 
The model was calibrated to soil solution data from 
southern Finland collected in the years 1983 to 1987. 
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——— Remote Sensing, Delft (Neth- 

erlands). 

VIERS-1 Project. The Delft Wind/Wave Experi- 

ment: Experiment and First Results, Part 1. 

Progress Report. 

D. Vanhalsema, C. Calkoen, B. Jaehne, W. A. Oost, 

and P. Snoeij. Nov 89, 129p BCRS-89-24-PT-1, ETN- 
764 


Contract ST2J-0451-C(GDF) 
Sponsored in Part by the State Baden-Wuerttemberg. 


The Delft wind/wave experiment of the VIERS-1 (prep- 
aration interpretation of ERS-1 data) program, con- 
ducted in Nov. 1987 and Mar. 1988, is described. The 
aim of the project is the preparation for interpreting 
ERS-1 data and to obtain operational information on 
geophysical parameters. The equipment and measure- 
ment procedures used and the experimental program 
are examined. The processing of the data and a dis- 
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cussion of the first results are carried out. The future 
= of the data and concluding remarks are in- 
cluded. 
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N90-23781/9/GAR PC A04/MF A01 
Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany, F.R.). 

Erdbeobachtung Aus Dem Weltraum (Earth Obser- 
vation from the Interstellar Space). 

25 Oct 89, 51p REPT-44/89, ETN-90-96449 

Text in German. 


A review of some results of satellite observations is 
presented. The main topics include: improvement of 
the weather predictions (Meteosat), climatology re- 
search (atmosphere, oceans, polar areas), environ- 
ment research and control (ATMOS satellite, ecology), 
geophysics, geology, cartography, lesy. Several 
projects such as Airborne Version Conical Scanning 
Radiometer, Precise Range and Range Rate Equip- 
ment, Scanning Radiometer for Radiation Budget 
Measurements, are briefly described. 
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TIB/A90-81378/GAR PC E07 
Universitaet der Bundeswehr Muenchen, Neubiberg 
(Germany, F.R.). Fachbereich Bauingenieur- und 


form and its integration with GPS). 

Diss. (Dr.-Ing). 

B. Eissfeller. 11 Jan 89, 321p 

In German. Universitaet der Bundeswehr Muenchen, 
Studiengang Vermessungswesen. Schriftenreihe, no. 
37. 


The aim of the reported thesis is the analysis of the 
geodetic space-stabilized INS Honeywell GEO-SPIN Ii 
and its integration with GPS in a Kalman filter. The 
basic concept of analysis is a rigorous physical de- 
scription of the inertial sensors and the platform. The 
analysis results in error models of the ‘ESG’-gyros, of 
the platform ‘servo-loops’ and the fluid-filled pendulum 
accelerometers. The anomalous gravity field is mod- 
elled using five state shaping-filter based on a 2nd 
order Gauss-Markov-Process for the disturbing poten- 
tial. In comparison to the existing error model of the 
GEO-SPIN Il a large peng here and a g (2) - 
drift of the gyros are introduced. platform ‘servo- 
loop’ errors consider a mass unbalance of the inner 
element, friction of the bearings, and the damping of 
the servo-motors. The error model of the accelero- 
meters is extended by a scalefactor-assymmetry, a 
cubic scalefactor-error, and a cross-coupling term. 
Also vibrational effects in the gyros and accelero- 
meters are discussed. After introducing the main 
system errors, the navigational errors, and the GPS- 
biases a 31 states Kalman filter is derived. (orig./ 
RHM). (TIB: RN 7355(37°.) (Copyright (c) 1990 by FIZ. 
Citation no. 90:081378.) 
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Enhancement of the Omega System Availability Al- 


— 

inal rept. Jul 89-Mar 90. 

P. B. Morris. Mar 90, 62p TASC-TIM-5834-1-1, 
USCG/ONSCEN-01-90 

Contract DTCG23-89-C-20008 


Enhancement of the O: System Availability Model 
are presented which: (1) widen the range of application 
of the model, (2) increase the efficiency fo the model 
algorithm, and (3) broaden the model to include more 
realistic characterization of the signal coverage pa- 
rameters. The system availability model/algorithm is 
modified to apply at the geographic area unit (cell) and 
multi-cell level. Further modifications include: a pre- 
computation method to speed calculation and exten- 
sion of the coverage database (interpolation) from 
four-months to twelve months. The system availability 
model is extended to include the effects of random 
signal and noise variations. The augmented model 
structure in consistent with probabilistic definition of 
the Omega System Availability Index (PSA). (Author). 
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N90-23421/2/GAR 
(Order as N90-23420/4/GAR, PC A22/MF 


A03) 
institut Francais de Naviation, Paris. 
General Introduction to Location and Navigation 


yao 
J. Prunieras. cMar 89, 34p 


In French; English Summary. In Cnes, Location and 
Navigation Satellite Systems p 17-50. 


An overview of location and navigation services, mari- 
time, aeronautical, and terrestrial, is presented. The 
need to harmonize the definitions and concepts by 
which to objectively assess users’ requirements and 
the capability of systems to meet them is stressed. The 
definitions in use are reviewed. Means of evaluating 
users’ requirements are presented. The use of cost 
benefit analysis to help in decision making is outlined. 
The ways in which cost benefit analysis can be applied 
to the evaluation of present and future location and 
navigation systems are outlined. 
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N90-23422/0/GAR 
(Order as N90-23420/4/GAR, PC A22/MF 
03) 


A03) 
~ 1/7 Operators Council International, Washington, 


Navigation Requirements: What They Are and 
Where They Come from. 
S. B. oe cMar 89, 15p 

re 


In English; French Summary. In Cnes, Location and 
Navigation Satellite Systems p 51-65. 


The requirements of various users for navigation serv- 
ices are discussed. The needs of terrestrial, surface, 
and marine navigation services are outlined. The simi- 
larity of navigation requirements between all three of 
these user groups is identified. The differences and the 
frequently elaborate requirements statements are 
shown not to reflect requirements so much as the 
process of compromise between real needs and what 
is considered achievable in practice by requirements 
writers. The real needs underlying the requirements 
are identified. 
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N90-23423/8/GAR 
(Order as N90-23420/4/GAR, PC A22/MF 
A03) 


Ecole Nationale de 
(France). 
— Principles of Radionavigation: Space Map- 


ing. 

J. Jonquieres. cMar 89, 20p 

In French; English Summary. In Cnes, Location and 
Navigation Satellite Systems p 69-88. 


Aeronautical radionavigation and satellite-based radio- 
location are discussed. The basic technologies under- 
lying existing systems are outlined. To derive the posi- 
tion and velocity of a moving object, radio links must 
be established between that object and a terrestrial in- 
frastructure or satellite. Ranges, range differences, ve- 
locities and angles can then be measured. The tech- 
niques of space mapping, in which specific radio pa- 
rameters are assigned to geometric quantities, is de- 
scribed. Propagation times derived from the signal 
phase, pulse duration or pseudo-random code are cal- 
culated. The use of Doppler frequency shift and of field 
ee using the directional radiation pattern are 


PAviation Civile, Toulouse 


212 VOL. 90, No. 23 


061,459 


N90-23424/6/GAR 

(Order as N90-23420/4/GAR, PC Aaa) 
Centre National Toulouse 
(France). 
Location and Navigation Technology: Putting 
Theory into Practice. 
B. Cugny. cMar 89, 20p 
In French; English Summary. In Its Location and Navi- 
gation Satellite Systems p 89-108. 


d'Etudes Spatiales, 


Different configurations used in satellite-based radio- 
navigation and radiolocation systems are outlined. 
One way and two way links are described. The main 
types of data used in these systems: angle, Doppler, 
and ranging are described. Particular attention is paid 
to the properties of Doppler shift measurements used 
by orbiting satellite systems. The ranging data ob- 
tained by spread-spectrum techniques, using pseudo- 
random codes, is discussed. Results obtained using 
the latter technique are compared to those obtained 
using Doppler shift measurements. 


061,460 


N90-23425/3/GAR 
(Order as N90-23420/4/GAR, PC — 


Centre National 
(France). 

Radio Links: Instrument Technologies. 

B. Cugny. cMar 89, 23p 

In French; English Summary. In its Location and Navi- 
gation Satellite Systems p 109-131. 


d'Etudes Spatiales, Toulouse 


The general architecture of a radiolocation, radionavi- 
gation transmission chain is described. The link budget 
calculation, illustrating the low power requirements, is 
shown. Techniques used to derive the useful signal 
from the noise and to make measurements are out- 
lined. Phase-locked loops, delay-locked loops, and 
matched filtering are defined. Simple guidelines for 
sizing the phase-locked loops are given. The impor- 
tance of the oscillator in such measurements is dis- 
cussed. Typical Doppler and ranging receiver architec- 
tures are described. The prospects for miniaturizing 
these types of instruments are discussed. 
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N90-23426/1/GAR 
(Order as N90-23420/4/GAR, PC A22/MF 
A03 


Centre National d’Etudes Spatiales, 
(France). 

Measurement Errors. 

J. Saint-etienne. cMar 89, 63p 

In French; English Summary. In Its Location and Navi- 
gation Satellite Systems p 133-195. 


Toulouse 


A general method for identifying error sources in sys- 
tems providing location and navigation for and by sat- 
ellites is presented. Propagation media, tropospheric 
and ionospheric effects are examined. Methods for 
computation and correction are given. Equipment in- 
duced errors due to antennas, receivers, and signal 
processing devices are reviewed. General methods of 
error reduction are outlined. Errors which occur when 
electrical quantities are converted to geometrical and 
kinematic data are discussed. 
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N90-23428/7/GAR 

(Order as N90-23420/4/GAR, PC —_ MF 

03) 

Centre d’Etudes et de Recherches de Toulouse 
(France). 
Signal Processing: Kalman Filtering. 
B. Gimonet. cMar 89, 14p 
In French; English Summary. In Cnes, Location and 
Navigation Satellite Systems p 287-300. 


The problems of mathematical expression and the for- 
mulas used in Kalman filtering are described. Two 
types of applications are outlined: filtering of compos- 
ite data (position and velocity) and an orbit restitution 
problem. The use of Kalman filtering in analyzing infor- 
mation from location and navigation systems is de- 
scribed. The need for careful screening of useful infor- 
mation and error models is stressed. Poor choice of 
_— is shown to lead to defects in filtering 
quality. 
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(Order as N90-23420/4/GAR, PC — 

3) 

Centre National Toulouse 
(France). 
Location Systems: ARGOS, SARSAT. 
G. Portas. cMar 89, 45p 
In French; English Summary. In Its Location and Navi- 
gation Satellite Systems p 307-351. 


d'Etudes Spatiales, 


The ARGOS location system is described. The 
SARSAT search and rescue system, in which France, 
the U.S., and Canada are partners, is described. The 
choices made during the development phase of the 
systems are presented. The effects of these choices 
on the final om are described. Although the 
ARGOS and SARSAT — have very different ob- 
jectives, they both use Doppler location and data col- 
lection by random access and therefore have many 
technical features in common. The similarities and dif- 
ferences between the two systems are discussed. 
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N90-23436/0/GAR 

(Order as N90-23420/4/GAR, PC — 
Centre National Toulouse 
(France). 
LOCSTAR: A Satellite Radiodetermination System 
for Europe. 
R. Rosso. cMar 89, 17p 
In French; English Summary. In Its Location and Navi- 
gation Satellite Systems p 437-453. 


d'Etudes Spatiales, 


The LOCSTAR radiodetermination satellite service is 
described. It is designed to provide accurate location 
information to mobile users and their home bases, and 
a two-way a of short messages between 
these segments. The results of market surveys in 
Europe are presented. They show a potential market 
of 400,000 to 800,000 mobile users after six years of 
operation. These users are essentially in the field of 
road transport. The LOCSTAR system is based on the 
same concept as the GEOSTAR system developed in 
the U.S. LOCSTAR is expected to be operational in 
1992, and should cover western Europe and the Medi- 
terranean basin. 
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N90-23440/2/GAR 

(Order as N90-23420/4/GAR, PC oe 

03) 

Centre National Toulouse 
(France). 
Implementation of Location Programmes. 
C. Pancrate. cMar 89, 10p 
In French; English Summary. In Its Location and Navi- 
gation Satellite Systems p 497-506. 


d’Etudes Spatiales, 


Two examples of the implementation of location pro- 
on are presented. Implementation of the LOC- 

TAR system, providing radiodetermination and radio- 
communication capabilities for terrestrial vehicles is 
described. This system is to be operated on a commer- 
cial basis. Implementation of the SARSAT-COSPAS 
satellite-aided search and rescue program is de- 
scribed. This system is to be operated as a public serv- 
ice. Preliminary studies, cost estimates, and the re- 
search necessary for setting up this type of program 
are described. 


NUCLEAR SCIENCE & 
TECHNOLOGY 


Fusion Devices (Thermonuclear) 


061,466 


DE90012012/GAR PC AO5/MF A01 
Sandia National Labs., Albuquerque, NM. 





Fabrication and assembly of BOLVAPS ceramic- 
option half anodes. 

R. H. Moore, D. B. Appel, J. S. Cap, S. H. Spiak, and 
B. P. J. Cason. Jun 90, 77p SAND-89-0634 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
-_— Original copy available until stock is exhaust- 


In order to generate a lithium vapor on the anode sur- 
face within PBFA Il, an electrically insulating, lithium- 
coated substrate is required. One approach for provid- 
ing this lithium source is the ceramic-option anode. 
This anode consists of two halves, equatorially split, 
each containing an insulating ceramic insert onto 
which a lithium-bearing film is sputtered. A lithium 
vapor is generated by ohmically pulse heating this film 
to 1500 K. The half-anode structure required to 
produce this vapor consists of a ceramic insulator, 
steel — and disk conductors. This report de- 
scribes the design and fabrication of these separate 
components and the procedures required to join them 
to form the half-anode assembly. In addition, appendi- 
ces are included which contain detailed drawings and 
specifications for these operations. 5 refs., 10 figs. 
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DE90012341/GAR PC A02/MF A01 
Oak Ridge National Lab., TN. 

Advanced robotics program workshop. Foreign 
trip report, May 9-16, 1987. 

R. C. Mann. 28 May 87, 8p ORNL/FTR-2563 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The traveler attended the Advanced Robotics Program 
Workshop on Manipulators, Sensors and Steps To- 
wards Mobility, that was organized by the German Nu- 
clear Research Center in Karlsruhe (KFK), FRG, May 
11--13, 1987. The traveler presented a paper on 
“Multi-Sensor Integration for a Mobile Robot Using 
Concurrent Computing”. Following the workshop, the 
traveler visited the Institute for Informatics at Karlsruhe 
University, since the originally planned visit at the 
Fraunhofer Institute for Manufacturing Automation in 
— was included in the workshop program. The 
traveler obtained important information on Japanese 
and German projects in robotics for nuclear fission and 
fusion reactors, that are similar in scope and approach 
to the DOE/NE Program in Robotics for Advanced Re- 
actors. 
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DE90013050/GAR PC A02/MF AC1 
Los Alamos National Lab., NM. 

Three-dimensional particle-in-cell modeling of rel- 
ativistic electron beam production and transport 
for KrF laser pumping. 

M. E. Jones, and V. A. Thomas. 1990, 7p LA-UR-90- 
2170, CONF-9007111-7 

Contract W-7405-ENG-36 

International conference on high-power particie 
beams (8th), Novosibirsk (USSR), 2-5 Jul 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The effects of diode geometry and externally applied 
magnetic fields on electron beam production and 
transport for KrF laser pumping has been studied using 
two and three dimensional particle-in-cell models. The 
efficiency with which electrons may be transported 
through the foil support structure depends critically on 
the size of the openings in the structure as well as the 
magnitude of the applied magnetic fields. As the elec- 
tron diodes become larger the current which can be 
produced becomes limited by the self-magnetic field of 
the beam. Simulations show the diode current is limit- 
ed to slightly more than the usual “critical current.” 
However this electron flow is found to be unstable. The 
application of strong _- fields not only increases 
the current from the diode but tends to stabilize the 
electron beam. 4 refs., 5 figs. 
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Design of a light-ion-beam driver for the Laborato- 
y Microftusion Facility. 

. R. Prestwich, J. J. Ramirez, R. W. Stinnett, D. L. 
Johnson, and C. L. Olson. 1990, 13p SAND-89- 
2866C, CONF-9007111-1 
Contract AC04-76DP00789 
International conference on high-power particle 
beams (8th), Novosibirsk (USSR), 2-5 Jul 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The US Department of E has initiated planning 
for a Laboratory Microfusion Facility (LMF) as of 
the national Inertial Confinement Fusion (ICF) pro- 
gram. This next major ICF facility is expected to 
produce a 1000-megajoule thermonuclear yield with 
greater than 10- joules of input energy to the 
target. As part of this initiative, we have defined a light- 
ion-beam LMF concept and are pursuing research in 
critical design issues. Details of this light-ion-beam 
LMF driver concept are presented together with initial 
results from an LMF research program aimed at a 
technology validation experiment on Hermes Ill. 16 
refs., 4 figs. 
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Laser-produced lithium ion source for pulsed- 
power inertial confinement fusion. 

K. W. Bieg, G. C. Tisone, T. R. Lockner, J. E. Bailey, 
and M. E. Cuneo. 1989, 6p SAND-89-2845C, CONF- 
9007111-4 

Contract AC04-76DP00789 

International conference on high-power particle 
beams (8th), Novosibirsk (USSR), 2-5 Jul 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


We are cee oe direct laser-produced plasmas as 
an ion source for the PBFA II pulsed power accelera- 
tor. Laser-generated plasmas have several potential 
advantages for this application, including the ability to 

enerate a pre-formed anode plasma, simplicity, and 
lexibility. Previous experiments have shown that a 
high-density lithium plasma can be produced by direct 
laser irradiation of a solid lithium surface with a pulsed 
dye laser tuned to the Li 1s-2p resonance line at 670.8 
nm (Laser lonization Based on Resonant Saturation-- 
LIBORS). We are also investigating a two-step ap- 
proach, which uses a short-pulse Nd:YAG laser to effi- 
ciently vaporize the lithium-bearing source material, 
followed by LIBORS ionization of the evolving vapor to 
produce plasmas of mid-10(sup 16)/cm(sup 3) densi- 
ties. 8 refs., 6 figs. 
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89-1707 
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A series of test has evaluated the current-carrying 
characteristics of several proposed detonator strong 
safety link (DSSL) drive cables to conduct current into 
an electrically simulated radiation case enclosure. The 
drive cables tested included a dielectric cable made up 
of either one or two braided Kevlar threads in a poly- 
sulfone sleeve, an existing DSSL conductive drive 
cable similar to a bicycle shift cable, with and without 
an external ground-strap diversion feature, and the flex 
circuit hook assembly used for DSSL instrumentation 
purposes. Each of the test samples was connected to 
a 200-kV, 30-kA Marx generator and terminated inside 
an electrically simulated radiation case enclosure. Two 
lengths of drive cables (4 and 13 in.) within the simulat- 
ed radiation case were tested for each type. The re- 
sults indicate that the conductive drive cables without 
an external short-circuit diversion feature conducted 
about 5 to 9 times as much current into the simulated 
radiation case as either the dielectric drive cables or 
the conductive drive cables with an external short-cir- 
cuit feature. Surprisingly, the flex circuit hook assem- 
blies, both the short and long cables, conducted nearly 
100% of the available current into the simulated radi- 
ation case enclosure. The next series of experiments 
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will repeat the tests at the SNL Lightning Facility in 
order to scale the results up to the maximum lightning 
threat levels of 200 kA. 18 figs., 1 tab. 
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R. Booth. 19 Dec 89, 27p UCID-21632 
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This paper describes several impedance matchers for 
use with high- power, nanosecond-width pulses. 
These transmission-line devices are simple and eco- 
nomical to construct and have proven useful in a 
number of applications at LLNL. The author discusses 
design principles, compares the characteristics of im- 
pedance matchers and conventional pulse transform- 
ers, and presents details of several successful designs 
which have handled pulses up to 4000V and 150A. 21 
refs., 21 figs., 2 tabs. 
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a change for the engineering design activity. 
a change eng 3 
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1041 

Contract W-7405-ENG-48 
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The ITER Conceptual Design Activity will end in De- 
cember 1990 and current work is directed towards en- 
gineering validation and performance evaluation of the 
present 6m, 22MA, low aspect ratio (A = 2.79) design. 
The ITER Engineering ign Activity will hopefully 
commence in early 1991 and it is timely to ask whether 
the present baseline should be carried unchanged into 
a detailed engineering design phase or whether to 
consider alternatives, notably higher aspect ratio, 
lower current candidates. Note that if the international 
community is serious about the proposed schedules 
for ITER design and construction, there will probably 
be about one to two years at most before a “final” 
baseline must be selected. Accordingly, supported by 
recent TFTR studies on the impact of aspect-ratio and 
plasma current on confinement, which to cor- 
roborate the I-A nce in the ITER Power 
energy-confinement scaling, candidate designs with 
higher aspect ratio and lower current were revisited. In 
particular, unlike the present baseline which was opti- 
mized on the basis of its inductive, ignited performance 
alone, performance under both inductive-ignition and 
current-driven operation were compared. A candidate 
High Ratio Design (HARD) is identified with A 
= 4 and! = 14.8MA which has superior performance 
characteristics relative to the present baseline in most 
respects, including lower fusion power, much longer 
inductive burn time, potentially lower cost, and consid- 
erably enhanced steady-state performance. The viabil- 
ity of such a design will depend on future international 
consensus on the dependence of energy confinement 
scaling with current, aspect ratio and toroidal field. No 
design chai are contemplated for the current 
baseline for remainder of the present conceptual 
design activities. 15 refs., 9 figs., 6 tabs. 
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The Plasma Opening Switch (POS) designed for use 
on PBFA-2 was operated on the Blackjack 5 generator 
at Maxwell Laboratories in early 1988. Various switch 
configurations were tested, with the overall goal of un- 
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derstanding the point at which the switch begins to 
open, and improving uniformity of — Improved 
load current rate-or-rise and current transfer into high 
impedance loads were also goals. A baseline-design 
POS appears to have produced results similar to those 
seen in an earlier test series of this hardware on Black- 
jack 5 in 1986. Addition of a second-stage opening 
switch yielded improvements in the areas mentioned 
above. Analysis of current signals indicates that switch 
opening in all geometries was characterized by signifi- 
cant power flow asymmetry downstream of the POS. 
This report is an analysis of data from this test series. 
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The breeding bianket is a key component of the fusion 
reactor because it directly involves tritium breeding 
and energy extraction, both of which are critical to de- 
velopment of fusion power. The lithium ceramics con- 
tinue to show promise as candidate breeder materials. 
This promise was recognized by the International 
Thermonuciear Reactor (ITER) design team in its se- 
lection of ceramics as the first option for the ITER 
breeder material. Blanket design studies have indicat- 
ed properties in the candidate materials data base that 
need further investigation. Current studies are focusing 
on tritium release behavior at high burnup, changes in 
thermophysical properties with burnup, compatibility 
between the ceramic breeder and beryllium multiplier, 
and phase changes with burnup. Laboratory and in-re- 
actor tests, some as part of an international collabora- 
tion for development of ceramic breeder materials, are 
underway. 32 refs., 1 fig., 1 tab. 


061,476 


DE90013678/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

TEXTOR helium self-pumping experiment: Design, 
plans, and supporting ion-beam data on helium re- 
tention in nickel. 
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and R. E. Nygren. 1990, 14p CONF-900505-7 
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A proof-of-principle experiment to demonstrate helium 
self-pumping in a tokamak is being undertaken in 
TEXTOR. The experiment will use a helium self-pump- 
ing module installed in a modified ALT-I limiter head. 
The module consists of two, (approximately)25 (times) 
25 cm(sup 2) heated nickel alloy trapping plates, a 
nickel deposition filament array, and associated diag- 
nostics. Between plasma shots a coating of (approxi- 
mately)50 (angstrom) nickel will be deposited on the 
two trapping plates. During a shot helium and hydro- 
gen ions will impinge on the plates through a (approxi- 
mately)3 cm wide entrance slot. The helium removal 
capability, due to trapping in the nickel, will be as- 
sessed for a variety of plasma conditions. In support of 
the tokamak experiment, the trapping of helium over a 
range of ion fluences and surface temperatures, and 
detrapping during subsequent exposure to hydrogen, 
were measured in ion beam experiments using evapo- 
rated nickel surfaces similar to that expected in 
TEXTOR. Also, the retention of H and He after expo- 
sure of a nickel surface to mixed He/H plasmas has 
bee measured. The results appear favorable, showi 

high helium trapping ((approximately)10--50% He/Ni 
and little or no detrapping by hydrogen. The TEXTOR 
=_— is planned to begin in 1991. 12 refs., 2 figs., 

S. 
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A new data acquisition technique (the Continuously- 
varied Bias- voltage Acquisition mode) has been de- 
veloped and tested for the low-flux broad-energy 
regime characteristic of existing fusion blanket mock- 
ups. This method of analysis allows for the acquisition 
of data spanning several orders of magnitude in 
energy with a single proportional counter. Utilizing this 
method, the gamma energy deposition in a mixed neu- 
tron and gamma field was measured. 7 refs., 5 figs. 
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Advances in ion beam theory, diagnostics, and experi- 
ments in the past two years have enabled efficient 
ae of intense proton beams on PBFA Il, and 
locusing of the beam power to 5.4 TW/cm(sup 2), 
averaged over a 6-mm-diameter target. Target experi- 
ments have been started with proton beams, since the 
range of 4--5 MeV protons is equivalent to 30 MeV lithi- 
um. Range-thick conical targets have been used for 
development of target diagnostics and beam uniformi- 
ty measurements. foams have been used to 
diagnose ion deposition. In order to increase the 
power density for target experiments, we are now con- 
centrating on development of high voltage lithium ion 
beams. 2 refs., 6 figs. 
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Large toroidal and poloidal asymmetries with charac- 
teristics which are sensitively dependent on q(sub a), 
the vertical position of the plasma, and the type of ad- 
ditional heating are observed in the energy flow to the 
ASDEX divertor target plates. The largest asymmetries 
and total energy depositions are observed during 
lower hybrid wave injection experiments with approxi- 
mately 50% of the input energy going to the combined 
divertor targets and shields. A maximum localized 
energy density loading of 10 MJ/m(sup 2) is typical 
under these conditions. Measurements of the asym- 
metries are consistent with a model in which magnetic 
islands and ergodicity due to intrinsic magnetic pertur- 
bations dominate the energy transport across the pri- 
mary magnetic separatrix. These results emphasize 
the essential role of resonant magnetic perturbations 
in determining the performance of tokamaks and dem- 
onstrate that non-axisymmetric effects caused by 
small perturbations become increasingly important in 
determining the transport properties as the injected 
power is increased. 5 refs., 4 figs., 1 tab. 
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the traveler participated in the Fourteenth World Con- 
ference of the INTDS at Darmstadt, Germany. An invit- 
ed paper entitled “Development and Preparation of 
Thin, Supported Targets and Stripper Foils” was pre- 
sented, and the final session of the conference was 
chaired. A $500 honorarium for attendance at the con- 
ference was granted by Gesellschaft fur Schiwerion- 
enforschung (GSI). The traveler next visited the Euro- 
pean Institute for Transuranium Elements in Karlsruhe, 
FRG, to review their activities, concentrating on the 
area of transuranium metals and compounds, and to 
discuss possible future sales of transuranium ele- 
ments and technical services to the institute. Finally, 
the traveler visited the Central Bureau for Nuclear 
Measurements (CBNM) during which time extensive 
discussions were held on their materials processing 
capabilities and the availability of isotopes and serv- 
ices from Oak Ridge National Laboratory (ORNL). 
Transportation and increased interactions between 
the Sample Preparation Group at CBNM and the IRML 
at ORNL were also discussed, because these groups 
perform many similar materials preparations. 
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The traveler participated in the Fourteenth World Con- 
ference of the INTDS in Darmstadt, Germany. As 
president of the Society, the traveler conducted a 
Board meeting before the beginning of the Confer- 
ence, gave the opening remarks to officially begin the 
Conference, and conducted the biennial business 
meeting of the Society during the Conference. The 
Fourteenth INTDS Conference was held jointly with 
the International Atomic Energy Agency- International 
Nuclear Data Committee (IAEA-INDC). The traveler 
participated in IAEA-INDC advisory group meetings 
and gave a paper entitled “Examples of Problems 
Caused by Impurities in Targets and/or Research 
Samples.” The traveler reviewed the Oak Ridge Na- 
tional Laboratory (ORNL) Isotope Distribution Program 
(IDP) with the IAEA-INDC participants to inform them 
what materials and services were available through 
this program. The traveler visited installations in Ger- 
many and England to meet with users of the enriched 
stable and radioactive materials and services provided 
by the ORNL IDP. The purpose of the visits was to 
determine their future needs for the materials and 
services provide by the ORNL IDP. The purpose of the 
visits was to determine their future needs for the mate- 
rials and services provided by the ORNL program, to 
update our existing or potential future customer on ma- 
terials and services presently available from the pro- 
gram, and to discuss any possible problems the cus- 
tomers may be an in obtaining materials and 
services from the ORNL IDP. 7 refs., 4 figs. 
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The traveler attended the INTDS Conference; chaired 
a technical session, “Activity Reports of Target Lab- 
oratories”; and presented an invited paper entitled 
“Isotope Separation Program -- Present and Future.” 
The NTDS Conference was held jointly with the Inter- 
national Atomic Energy Ag Setemmnag eee Nuclear 
Data Committee (IAEA-INDC). Papers of particular in- 
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terest to ORNL isotope enrichment and distribution 
program were those related to isotope separations, 
chemical conversion of small samples, and isotope re- 
quirements. Discussions at the conference site and at 
the University of Munich involved isotope needs, cus- 
tomer concerns regarding availability of materials and 
services, and the future of (sup 41)Ca as a tool for radi- 
ometric dating. 4 figs., 1 tab. 
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The traveler visited several installations in Belgium, 
G , and England to meet with users of the en- 
riched stable and radioactive materials provided by the 
ORNL Isotope Distribution Program (IDP). The pur- 
pose of the visits was to determine their future needs 
for the materials and services provided by the ORNL 
program and to update our existing or potential future 
customers on the materials and services presen 
available from the program. In Belgium and Englai 
extreme interest was expressed among our customers 
and competitors about the status of the High Flux Iso- 
tope Reactor (HFIR) at ORNL. This related mainly to 
our ability to Supply the radioisotopes Ir-192 and Gd- 
153. A number of concerns were expressed about our 
ability to provide various stable and radioactive materi- 
als. Particular concern was expressed about our 
page capability to supply enriched Kr-85. The travel- 
eet ited in an International Atomic Energy 
hems (IAEA) specialists’ meeting where the chief 
topic of discussion was the influence of target and 
sample properties on nuclear data measurements. At 
the end of this meeti or lans were formalized for a 
joint |AEA/Internatio uclear Target Development 
Society (INTDS) meeting on sample fabrication and 
characterization to be held in Darmstadt, Federal Re- 
public of Germany, in 1988. as President, the traveler 
conducted the 1987 INTDS Board al at the Cen- 
tral Bureau of Nuclear Measurements (CBNM). The 
items included the recent changes in the 
INTDS yo , guidelines for future hosts of INTDS 
—— and re directions the Society should 
take. 


061,484 

DE$0013155/GAR PC A01/MF A01 

Los Alamos National Lab., NM. 

Robotic design for an automated uranium solution 

enrichment s' — 

E. C. Horley, Isdijk, R. S. Biddle, L. E. 

Bronisz, and W. ee lansen. 1990, 4p LA-UR-90- 

2154, CONF-9007106-8 

Contract W-7405-ENG-36 

Institute of nuclear materials management confer- 

—_ fo Angeles, CA (USA), 15-18 Jul 1990. Spon- 
by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


A method to automate solution enrichment analysis by 
oe ma-ray spectroscopy is — developed at Los 

lamos National Laboratory. Both passive and x-ray 
fluorescence (XRF) analyses will be remotely per- 
formed to determine the amounts of (sup 235)U and 
total uranium in sample containers. A commercial lab- 
oratory robot will be used to process up to 40 batch 
and 8 priority samples in an unattended mode. Sam- 
ples will be read by a bar-code reader to determine 
measurement requirements, then assayed by either or 
both of the gamma-ray and XRF instruments. The 
robot will be responsible for moving the sample con- 
tainers and operating all shield doors and shutters. In 
addition to reducing iceewe complexity, this feature 
will also allow manual operation of the instruments if 
the robot fails. This pos see system will reduce per- 
sonnel radiation exposure and increase the reliability 
and repeatability of the measurements. 
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In October 1989, a US shuttle lifted off from Cape Ken- 
nedy carrying the spacecraft Galileo on its mission to 
Jupiter. In November 1990, a second spacecraft, Ulys- 
ses, will be launched from Cape Kennedy with a mis- 
sion to study the polar regions of the sun. The prime 
source of power for both ft is a series of radi- 
oisotope thermoelectric generators (RTGs), which use 
plutonium oxide (plutonia) as a heat source. Several of 
the key components in this power system are required 
to ensure the safety of both the public and the environ- 
ment and were manufactured at Oak Ridge National 
Laboratory (ORNL) in the 1980 to 1983 period. For 
these two missions, Martin Marietta Energy Systems, 
Inc. (Energy Systems), will provide an iridium-alloy 
component used to contain the plutonia heat source 
and a carbon-composite material that serves as a ther- 
mal insulator. ORNL alone will continue to fabricate 
the carbon-composite material. Because of the impor- 
tance to DOE that Energy Systems deliver these high- 
quality components on time, lormance of an Oper- 
ational Readiness Review (ORR) of these manufactur- 
ing activities is necessary. E Systems Policy GP- 
24 entitled “Operational Readiness Process” de- 
scribes the formal and comprehensive process by 
which appropriate Ener: —— activities are to be 
reviewed to ensure r readiness. This Energy 
System policy is aimed at reducing the risks associat- 
ed with mission success and requires a management- 
approved “‘ readiness plan” to be issued. This docu- 
ment is the readiness plan for the RTG materials pro- 
duction tasks. 6 refs., 11 figs., 1 tab. 
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The SP-100 Program is developing a nuclear reactor 
power system that can enhance and/or enable future 
civilian and military space missions. The program is di- 
rected to develop space reactor technology to provide 
electrical er in the rai of tens to beds of 
kilowatts. The major assembly test is to be conducted 
at the Hanford Site near Richland, Washington, and is 
designed to validate the performance of 2.4 Mwt 
nuclear and heat transport assembly. 9 refs., 4 figs. 
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In this document, masses of the STAR-C power 
system and an optimized out-of-core thermionic reac- 
tor (OTR) power system versus power level are investi- 
gated. The impacts of key system parameters on 
system performance are also addressed. a The STAR-C 
is mass competitive below about 15 kWe, but at higher 
power levels the scalability is relatively poor. An opti- 
mized OR is the least massive space nuclear power 
system below 25 kWe, and scales well to 50 kWe. The 
system parameters that have a significant impact on 
the scalability of the STAR-C are core thermal flux, 
thermionic converter , and core length to di- 
ameter ratio. The emissivity of the core surface is 
shown to be a relatively unimportant parameter. For an 
optimized OR power system, the most significant 


061,489 


Nuclear Instrumentation 


system parameter is the maximum allowable fuel tem- 
perature. It is also shown that if advanced radiation- 
hardened electronics are used in the satellite payload, 
ee 10 refs., 23 figs., 
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In August 1988, DOE issued a report to Congress an- 
nouncing the Department’s proposal for assuring 
future tritium production capacity pcm the building 
of new facilities, specifically, a preferred duality strate- 
gy that calls for the design and construction of a new, 
up-to-date heavy water reactor (HWR) at the Savan- 
nah River Site in South Carolina; and, at the same 
time, to with the design and construction of a 
modular high-temperature ied reactor 
(MHTGR) plant to be located at the Idaho National En- 
ineering Laboratory in Idaho. As a contingency, the 
Bopmecent is developing a light water reactor (LWR) 
tritium target for ible use in the partially completed 
WNP-1 reactor located on the Hanford Site, near Rich- 
land, Washi . The created the Office of 
New Production Reactors (NP) to accomplish the fol- 
lowing mission: To provide new reactor ca- 
pacity on an ur. es schedule for an assured supply of 
nuclear materials, primarily tritium, _ maintain the Na- 
tion’s nuclear deterrent capability. organizational 
philosophy of the Program calls an eeonnel con- 
trol with increased safety, environ , and — 
assurance ov ht. In addition to separate E 
ing Technology for HWR, MHTGR, LWR 
that will maintain technical control throughout the life 
of the Program, the NP Director has created oversight 
Offices for Safety and Quality and for Environment. An 
NP Project Management Office will be established at 
each of the three project sites with the Project Officer 
reporting directly to the Director of NP. Safety, Quality, 
and Environmental Field Representatives will be locat- 
ed on-site at the Project Management Offices to serve 
as a “resident” for the Headquarters’ Office to whom 
they will report. 
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Because the number of neutrons and gamma rays and 
the energy spectrum of particles from spontaneous fis- 
sion are pm characterized for (sup 252)Cf, it can be 
used as a timed source o* fission neutrons and gamma 

rays. The first such usage incorporated a (sup 252)Cf 
source into gas scintillators. This paper describes a 
pct pag papel, renting: Segre 
depositing (sup 252)Cf on one electrode of a parallel 
plate ionization chamber that can then be used for de- 
termining detection-system characteristics. The emis- 
sion time of neutrons from spontaneous fission has 
also been determined by recording the emission time 
of prompt gamma rays from a (sup 252)Cf source (not 
incorporated into a detector) adjacent to the surface of 
a solid or liquid scintillator. This well characterized 
source of neutrons can thus be used as a randomly 
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pulsed source for a variety of applications. This paper 
illustrates the use of this type of source to determine 
the time resolution of detection systems, the efficiency 
for detection of neutrons between 0.5 and 5 MeV, the 
effectiveness of pulse shape discrimination systems, 
and the overall efficiency for detection of prompt fis- 
sion gamma rays. 11 refs., 3 figs. 
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Two intrinsic densitometry techniques for abutions 
plutonium concentrations (and isotopic distributions, 
that require no external radioactive sources or x-ray 
generators and rely only on the natural radiation from 
the plutonium have been tested with high-burnup solu- 
tions. We found that these techniques can determine 
the plutonium concentration of high-burnup solutions 
to between 2.4% and 3.5% in a 1-h assay. 3 refs., 5 
figs., 4 tabs. 
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This poster is intended as a review of the Level-2 

system architecture for DO, and to provide an overview 
of the new generation of hardware currently under de- 
velopment to accomplish these functions. Several 
operational prototypes of the system have been built 
and are currently in use for detector and software de- 
velopment, as well as cosmic ray and test beam data 
acquisition. Delivery of the first half of the acquisition 
system is scheduled for September 1990, to be used in 
the commissioning of the detector. 
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The idea of supplementing Level-2 filtering nodes with 
additional processing power has been alive within DO 
collaboration for some time now. The utility of addition- 
al processing power became increasingly recognized 
as the Level-2 filtering code matures. Here we will de- 
scribe one egret of a oe Level-2 nodes with 
coprocessing the framework of the 
present DO - Fay comdiion system. Primary data re- 
duction, consisting of repetitive but simple tasks, form 
the major part of the first order Level-2 filter, in terms of 
its time budget. Such computing tasks are well suited 
to the environment. In what follows we 
will use the term Special Function — (SFC) 
to denote this additional processor. 2 figs. 
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An SSC data acquisition architecture applicable to 
high-p(sub T) detectors is described. The architecture 
is based upon a small set of design principles that 
were chosen to simplify communication between data 
acquisition elements while providing the required level 
of flexibility and performance. The architecture fea- 
tures an integrated system for data collection, event 
among Sy and communication with a large processing 

interface to the front end electronics system 
is also discussed. A set of design parameters is given 
for a data acquisition system that should meet the 
needs of high-p(sub T) detectors at the SSC. 
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Nondestructive measurements of x-ray and gamma- 
ray emissions can be used to analyze a sample for plu- 
tonium. This report describes the methods and 
rithms we have developed for analyzing gamma-ray 
spectra obtained by using a germanium detector 
system to accurately determine the relative abun- 
dances of various actinide isotopes in a sample. Our 
methodology requires no calibrations and can be used 
to measure virtually any size and type of plutonium 
sample. Measurement times can be as short as a few 
minutes; measurements are frequently accurate to 
within 1%. Our methods have been programmed into a 
computerized analysis code called MGA (Multi-Group 
Analysis). Our current versions can be run on personal 
computers (IBM type) and on the DEC VAX microcom- 
puter. Spectral analysis times are usually far less than 
a minute. 28 refs., 26 figs., 1 tab. 
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We have developed a new technique for simulta- 
neously determining the plutonium concentration and 
the isotopic composition of highly irradiated fuel dis- 
solver solutions, such as the input to a chemical re- 
processing plant. This technique combines the high- 
resolution, low- ener gamma-ray spectroscopy 
technique, the isotope di ilution technique, and the resin 
head technique in one; it is referred to as isotope dilu- 
tion gamma-ray spectroscopy (IDGS). The IDGS in- 
volves adding a well-characterized plutonium isotope 
to the unknown solution and then extracting the pluto- 
nium from the spiked (mixed) solution on resin beads 
and subsequently measuring the beads with high-reso- 
lution gamma-ray py. The spike used in this 
experiment is a large size spike of (sup 239)Pu. The 
plutonium concentration of the dissolver solution ob- 
tained from the first IDGS measurement agrees with 
that obtained by isotope dilution mass spectrometry 
within 0. 042%. 4 refs., 4 figs., 4 tabs. 
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A portable, battery driven, 8-channel pulse height ana- 
lyzer was designed, built and adjusted to display the 
characteristic 185 keV gamma of U-235. The system 
consists of a back-pack, battery/electronics, portion 
and a han‘-held, sensor-display, portion. 15 figs. 
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sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 
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The SSC Laboratory is in the process of planning the 
acquisition of a substantial computing system to sup- 
port the design of detectors. Advice has been sought 
from users and computer experts in several stages. 
This paper discuss this process. 
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DE90013842/GAR PC A01/MF A01 
Sandia National Labs., Albuquerque, NM. 
Item identification system for material accountan- 
cy ig gee boxes. 

Johnson, W. R. Hale, R. L. Martinez, T. Ohtani, 
a S. Takahashi. 1990, 4p SAND-90-0769C, CONF- 
9007106-17 
Contract 76ER01112act AC04-76DP00789 
Institute of nuclear materials management confer- 
ence, Los Angeles, CA (USA), 15-18 Jul 1990. Spon- 

sored by it of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The Power Reactor and Nuclear Fuel Development 
Corporation (PNC) has installed an Item Identification 
System (IIS) or their Material Accountancy Glove 
Boxes (MAGB) in its Plutonium Fuel Production Facility 
at Meets Japan. PNC entered into an agreement 
with the US Department of Energy to have Los Alamos 
National Laboratories (LANL) and Sandia National 
Laboratories (SNL) develop the specialized hardware 
to be used in this application. LANL developed a 
MAGB Counter which is used to monitor glove boxes 
during interim inspections and physical inventories. 
The counter detects when a sample has been placed 
po a glove box and begins a measurement on the 

ple. During the measurement process, the counter 
weil po a trigger signal to a Video Surveillance Unit 
which was pa clin, bg SNL. The signal will cause a 
video recording to be made of the identification 
number of the sample —_ measured. This paper dis- 
cusses the installation and performance of the Item 
Identification System. 2 refs., 6 figs. 


061,499 


PB90-255266/GAR PC A06 
National Inst. of Standards and Technology, Gaithers- 
burg, MD. 

Journal of Reasearch of the National Institute of 
Standards and Technology. March-April 1990. 
Volume 95, Number 2. lal Issue: Radon Meas- 
urement Standards and Calibration. 

1990, 116p 

Also available from o- of Docs. as SN703-027- 
00033-4. See also PB90-255274 through PB90- 
255373 and PB90-235243. 


Contents: Calibration of Radon-222 Reference Instru- 
ment in Sweden; Bureau of Mines Method of Calibrat- 
ing a Primary Radon Measuring Apparatus; A Callibra- 
tion and Quality Assurance Program for Environmental 
Radon Measurements; U.K. National Radiological Pro- 
tection Board Radon Calibration Procedures; ENEA 
Reference Atmosphere Facility for Testing Radon and 
Daughters Measuring Equipment; Calibration of Scintil- 
lation Cells for Radon-222 Measurements at the U.S. 
Environmental Protection Agency; ICARE Radon Cali- 
bration Device; The NIST Primary Radon-222 Meas- 
urement System; The Closed-Can Exhalation Method 
for Measuring Radon; Standardization of Rn-222 at the 
Australian Radiation Laboratory; Standardization of 
Radon Measurements. Also included in the report are 
sections devoted to Conference Reports, News Briefs, 
Standard Reference Materials, Standard Reference 
Data, and Calendar. 





061,500 
PB90-255274/GAR 

(Order as PB90-255266/GAR, PC A06) 
Statens Straals! sinstitut, Stockholm (Sweden). 
Calibration of Radon-222 Reference Instrument in 
Sweden. 
R. Falk, H. Moere, and L. Nyblom. 1990, 6p 
Included in Jnl. of Research of the National Institute of 
_— and Technology, v95 n2 p115-120 Mar-Apr 


A simple procedure to calibrate and characterize a re- 
cently developed radon-222 reference instrument is 
described. The system, which is now used as the offi- 
cial national Swedish reference, is quick and easy to 
use. Systematic as well as radom errors are smaller 
than in an earlier system and compare well with other 
systems, as has been shown in a number of interna- 
tional intercomparison measurements. 


061,501 
PB90-255282/GAR 

(Order as PB90-255266/GAR, PC A06) 
Bureau of Mines, Denver, CO. 
Bureau of Mines y ewer of leases a Primary 
Radon est 
R. R. Holub, and Poreud 1990, 6p 
Included in Jnl. of Research of the National Institute of 
_ and Technology, v95 n2 p121-126 Mar-Apr 


One important requirement for accurate monitoring of 
radon in working environments, dwellings, and out- 
doors is pe ar te measurement ore pe 
tion is pr calibrated against a recognized sta: 
ard. To achieve this goal, the U.S. Department of Inte- 
rior Bureau of Mines (BoM) Radiation Laboratory has 
participated since 1983 in a program to establish inter- 
national radon measurement standards. While the Na- 
tional Institute of Standards and Technol (NIST) 
radium solution ampules are acceptable to a ici: 
= laboratories as a pri standard, a method of 
erring radon from the NI T source into each lab- 
’s primary counting apparatus is a critical prob- 
he Bureau’s method transfers radon from the 
primary solution by bubbling 3 L of air through it into a 
steel cylinder. After homogenizing the radon concen- 
trations in the cylinder, eight alpha-scintillation cells 
are filled consecutively and measured in a standard 
— system. The resulting efficiency is 81.7 + or - 
1.2%. 


an 
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061,502 
PB90-255290/GAR 

(Order as PB90-255266/GAR, PC A06) 
Department of Energy, New York. Environmental 
Measurements Lab. 
Calibration and Quality Assurance Program for En- 
vironmental Radon Measurements. 
|. M. Fisenne, A. C. George, and H. W. Keller. 1990, 


8p 
Included in Jnl. of Research of the National Institute of 
— and Technology, v95 n2 p127-133 Mar-Apr 


The ideal facility for assessing the quality of radon 
measurements at environmental levels consists of: (1) 
an instrument whose response to radon and its proge- 
ny is determined from measurements of a certified or 
standard (2260Ra source, and (2) a calibration room 
with a known radon concentration. The linkage be- 
tween these two elements and additional quality con- 
trol requirements are discussed here for some Envi- 
ronmental Measurements Laboratory radon measure- 
ments programs. 


061,503 
PB90-255308/GAR 

(Order as PB90-255266/GAR, PC A06) 
— Radiological Protection Board, Harwell (Eng- 
and). 
U.K. National Radiological Protection Board Radon 
Calibration Procedures. 
K. D. Cliff. 1990, 4 
Included in Jnl. of Research of the National Institute of 
Standards and Technology, v95 n2 Mar-APR 90. 


A procedure for the calibration of instruments for the 
detection of (222)Rn in air is described. The method is 
based on the alpha-spectrometric determination of the 
concentration in air of (218)Po in the calibration cham- 
ber. The calibration chamber is described, together 
with the method of maintaining a high aerosol concen- 
tration. The (218)Po concentration at steady state in 
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the chamber is found to be 98% of the (222)Rn con- 
centration typically. An assessment of the sources of 
uncertainty in the method presented indicate that the 
(222)Rn concentration in the chamber can be deter- 
mined with an overall uncertainty of about 7% at the 
95% confidence level. 


061,504 
PBS0-255316/GAR 

(Order as PB90-255266/GAR, PC A06) 
ENEA Taticnae domesshere Facility for Testing 
Radon and “Vo Equipment. 
G. Sciocchetti, F. Scacco, S. Tosti, P. G. Baldassini, 
and E. Soldano. 1990, 4p 
Included in Jni. of Research of the National Institute of 
— and Technology, v95 n2 p139-142 Mar-Apr 


a cee ieee the technical characteristics of the 
mittee for Research and Devel a ay 

poe oe Energy and tc so Energy (EN 
chamber and the tional pr lures prance 
for testing radon Geughters measuring equipment. 
Runs were carried out under different experimental 
conditions defined in terms of radon and daughter con- 
centrations, equillibrium ratio. (F-factor), and aerosol 
concentration and size distribution. Stable radon refer- 
ence atmospheres with known equilibrium factors 
were obtained using standard aerosols. 


061,505 
PB$0-255324/GAR 

(Order as PB90-255266/GAR, PC A06) 
— Environmental Radiation Facility, Montgom- 
ery, 
Calibration of Scintillation Cells for Radon-222 
Measurements at the U.S. Environmental Protec- 
tion Agency. 
E. |. Sensintaffar, and S. T. Windham. 1990, 3p 
Included in Jnl. of Research of the National Institute of 
— and Technology, v95 n2 p143-145 Mar-Apr 


Zinc sulfide coated scintillation cells are the 
method for measuring radon-222 at the U.S. Environ- 
mental Protection Agency (EPA), Office of Radiation 
Programs (ORP), Eastern Environmental Radiation Fa- 
cility (EERF). These cells are used to measure con- 
centrations of radon in exposure chambers that are 
used to calibrate or test other devices or instruments. 
Calibrations of individual cells are discussed in the 
Paper. 


imary 


061,506 
PBS0-255332/GAR 

(Order as PB90-255266/GAR, PC A06) 
CEA Centre d’Etudes Nucleaires de Fontenay-aux- 
Roses (France). 
ICARE Radon Calibration Device. 
P. Zettwoog. 1990, 7p 
Included in Jnl. of Research of the National Institute of 
areas and Technology, v95 n2 p147-153 Mar-Apr 


An aerodynamic calibration device called ICARE is 

described. ICARE is currently being used at the 
Nuclear Research Center of Saclay in France for the 
certification of instruments employed in measurement 
of artificial radioactive particulate airborne contamina- 
tion. ICARE is essentially a blower. To extend ICARE’s 
field of application to the case of instruments em- 
ployed in measurement of a and of its decay 
products, a new line of injection has been designed 
and is under construction, in the frame of a contract 
financed by the European Community Commission. 
The main effort is presently oriented toward the devel- 
opment of a reliable (222)Rn source, based on a solid 
deposit of (226)Ra on organic fibers, and of a refer- 
ence method for the measurement of (222)Rn activity 
per unit volume of air. This reference is based on a 
modified version of containers being used in 
the French reference method for calibrated measure- 
ments of (133)Xe and (85)Kr by gamma spectroscopy. 


061,507 
PBS0-255340/GAR 

(Order as PB90-255266/GAR, PC A06) 
Hang Inst. of Standards and Technology, Gaithers- 


nist Pr Primary Radon-222 Measurement System. 

R. Colle, J. M. R. Hutchinson, and M. P. Unterweger. 
1990, 11p 

Included in Jnl. of Research of the National Institute of 
Standards and Technology, v95 n2 Mar-Apr 90. 
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Nuclear Instrumentation 


Within the United States, the national standard for 
radon measurements is embodied in a primary radon 
measurement system that has been maintained for 
over 50 years to accurately measure radon (222)Rn 
against international and national radium (226)Ra 
standards. In turn, all of the radon measurements 
made at the National Institute of Standards and Tech- 
nology (NIST) and the radon transfer calibration stand- 
ards and calibration services provided by NIST are di- 
rectly relatd to this national radon standard. This pri- 
mary radon measurement system consists of pulse 
ionization chambers and ancillary gas handling and 
eS equipment. The system is currently un- 
nificant ing and expansion which 


dergoing a sig upgradi 
will replace the extant outdated system. 
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PB90-255357/GAR 

(Order as PB90-255266/GAR, PC A06) 
Lund Univ. (Sweden). Dept. of Radiation Physics. 
—_ Exhalation Method for Measuring 


C. Samuelsson. 1990, 3p 
Included in Jnl. of Research of the National Institute of 
Standards and Technology, v95 n2 p167-169 Mar-Apr 


Results from closed-can radon exhalation experiments 
must be interpreted bearing the ti it radon 
diffusion theory in mind. A rapid from the free 
to final steady-state exhalation rate will take place for 
all samples that are thin compared with the radon diffu- 
sion length. The radon gas accumulating in a closed 
can corresponds to a free exhalation rate only if the 
outer volume of air is much than the pore 
volume of the enclosed sample, or the thickness of the 
sample is much larger than the radon diffusion length. 


061,509 


PB90-255365/GAR 

(Order as PB90-255266/GAR, PC A06) 
Australian Radiation Lab., Melbourne. 
Standardization of Rn-222 at the Australian Radi- 


ation Laboratory. 

T. H. Gan, S. B. Solomon, and J. R. Peggie. 1990, 
5p 

Included in Jnl. of Research of the National Institute of 
Standards and Technology, v95 n2 p171-175 Mar-Apr 
90. 


The standardization of Rn-222 at the Australian Radi- 
ation Laboratory involves the calibration of scintillation 
cells by two mehtods using standard Ra-226 solutions 
traceable to the National Institute of Standards and 
Technology. One of these methods, namely the injec- 
tion method, involves direct transfer of Rn-222 into a 
scintillation cell. In the other method, known as the vol- 
umetric method, the Rn-222 is flushed into a large con- 
tainer and the scintillation cell calibrated by sampling 
from this container. A comparison of the two methods 
showed that similar results were obtained, with the 
overall random uncertainty being 3.4% for one stand- 
ard deviation. Using better estimates of the true cali- 
bration factors, the overall random uncertainty was re- 
duced to 1.8% for one standard deviation. 


061,510 


PB90-255373/GAR 

(Order as PB90-255266/GAR, PC A06) 
New York State Dept. of Health, Albany. Wadsworth 
Center for Labs. and Research. 
Standardization of Radon Measurements: 2. Accu- 
racy and Testing. 
J. M. Matuszek. 1990, 5p 
Included in Jnl. of Research of the National Institute of 
Standards and Technology, v95 n2 p177-181 Mar-Apr 
90. 


The accuracy of in situ environmental radon measure- 
ment techniques is reviewed and new data for char- 
coal canister, alpha-track (track-etch) and electret de- 
tectors are presented. Deficiencies reported at the 
1987 meeting in Wurenlingen, Federal Republic of 
Germany, for measurements using charcoal detectors 
are confirmed by the new results. Accuracy and preci- 
sion of the alpha-track measurements laboratory were 
better than in 1987. Electret detectors appear to pro- 
vide a convenient, accurate, and precise system for 
the measurement of radon concentration. The need 
for a comprehensive, ‘blind’ proficiency-testing pro- 
grams is discussed. 
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061,511 
PB90-268749/GAR PC A03/MF A01 
— of Mines, Denver, CO. Denver R 


esearch 

= North American Radon Proge- 

ny Measurement Methods and Equipment. 

Rept. of a + tne 

} H. Davis, R. F. Holub. 1989, 12p BUMINES- 
1-9229 

Library of Congress catalog card no. 88-600415. 


Twelve laboratories from the Western United States 
and Canada participated in radon progeny intercom- 
parison measurements at the U.S. Bureau of Mines 
radon calibration facility in March 1987. The 
pants intercompared — and automated 
equipment methods at high and low concentrations of 
radon and condensation nuclei (CN). The ob- 
jective of this intercomparison was to determine if the 
measurement procedures and equipment of the North 
American facilities are equivalent. The sampling re- 
sults showed good agreement among all participants. 
The standard deviation for the working level measure- 
ments was less than 3.5% for 1.70 working level (WL) 
and less than 8.8% for 0.21 WL. This relatively 
agreement was achieved by using alpha sta 
calibrated by National Bureau of Standards (NBS) and 
by closely checking and monitoring airflows. 


Radiation Shielding, Protection, & 
Safety 


PC A03/MF A01 
EG and G Idaho, Inc., Idaho Falls. 
ee testing of refining process for decon- 

mi 

M. V. Davis. Apr 90, 16p EGG-WED-8961 
Contract ACO7-761D01570 
Sponsored by Department of Energy, Washington, DC. 
ao of this document are illegible in microfiche 


This report describes the results of 1989--1990 pilot- 
scale tests of a refining process for decontaminating 
radioactively contaminated lead. Bench-scale tests in 
1988 had been successful, and the pilot-scale tests 
were needed to determine whether the process would 
be effective on a larger scale. The tests were conduct- 
ed at the Waste Experimental Reduction Facility at the 
Idaho National Engineering laboratory. 


061,513 
DE90012311/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Chemistry of iodine in reactor safety. Foreign trip 
report, May 31-June 9, 1988. 

E. C. Beahm. 24 Jun 88, 159 ORNL/FTR-2903 
Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 
po nad of this document are illegible in microfiche 
pr : 


The traveler visited the construction site of the four 
CANDU reactors Darlington generating station and 
participated in a lively workshop on iodine chemistry in 
reactor safety by presenting technical papers and 
chairing sessions. In addition, an invited paper entitled 

and Mass Transport of lodine in Contain- 
ment” was given at the Nuclear Reactor Severe Acci- 
dent Chemistry Symposium of the Third Chemical Con- 
gress of North America. 


061,514 

DE90012319/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Safe of F 


radioactive materials. 
trip November 7, 1987-November 14, 1 r. 
R. R. Rawl. 20 Nov 87, 36p ORNL/FT R-2763 
Contract ACO5-840R21400 
Sponsored by Department of Energy, Washington, DC. 
tone eA of this document are illegible in microfiche 


The traveler participated in the sixth meeting of the 
International Atomic Energy apes te (IAEA) senior 
— group on a safety matters. Sev- 

major concerns which had been expressed by 
Saou ber States were discussed. Issues concerning the 
transportation of plutonium by aircraft and the trans- 


218 VOL. 90, No. 23 


port requirements applicable to uranium hexafluoride 
were deliberated in depth. Plans of action, involving 
combinations of correspondence, consultants’ meet- 
ings, and Technical Committees were developed to 
address each of these issue in time for consideration 
at the next SAGSTRAM meeting. Both issues have a 
significant potential for impact on United States indus- 
tries or programs. Overall recommendations were 
made concerning the A; gency’ s transport program, in- 
cluding support for INTERTRAN (an international 
transportation risk model), the need to evaluate pack- 
age contamination limits, and the nature and structure 
of research and development activities. 


061,515 
DE$0012328/GAR PC A02/MF A01 
Oak Ridge National Lab., TN. 

VENUS facility modifications for pressure vessel 
fluence experiments. Foreign trip report, January 
9, 1987-January 18, 1987. 

R. E. Maerker. 2 Feb . ep ORNL/FTR-2484 
Contract AC05-840R21 

Sponsored by Eesweeenta of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


A modification of the existing VENUS experimental fa- 
cility has been proposed which will simulate, on a 
much reduced scale, the geometry and essential neu- 
tron transport features involved in the use of a partial 
length shield assembly that has been adopted at the 
H.B. Robinson-2 plant, and similar to designs also 
being incorporated or contemplated in other US reac- 
tors, to reduce fluences at critical weld locations which 
may be subject to pressurized thermal shock phenom- 
ena. At the present time there are no measurements 
available either in PWR’s or test reactors to bench- 
mark calculational methods of these fluences, which 
involve transport in three-dimensional — A de- 
scription is presented of the design o h a bench- 
mark experiment that introduces VENUS-3 and which 
will be implemented by the end of the summer of 1987. 
Included in this description are the basic consider- 
ations which led to the proposed modifications of 
VENUS-1, the measurements contemplated, and the 
schedule of the entire program involving both the ex- 
periment and its analysis over the time interval April 
1987--December 1988. 


061,516 
DE90012362/GAR PC A02/MF A01 
Oak Ridge National Lab., TN. 

international conference on radiation shielding. 
Foreign trip report, September 11-16, 1988. 

W. A. Rhoades. 30 Sep 88, 7p ORNL/FTR-3057 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


The traveler presented two papers illustrating practical 
— of three-dimensional S(sub n) calculations. 

A good update on the status and trends in Anglo-Euro- 
pean-Japanese software was also obtained. There is 
still an opportunity for DOE to generate future good will 
by supporting distribution of our recent developments. 


061,517 
DE$0012363/GAR PC A02/MF A01 
Oak Ridge National Lab., TN 

ee shielding. Foreign trip report, Septem- 
D. T. Ingersoll. 30 Sep 88, 9p ORNL/FTR-3056 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
pi 2 of this document are illegible in microfiche 
pr 


A meeting was held in Tokyo to review a proposal to 
resume the joint US-Japan shielding program 
(JASPER), which was suspended in 1987. The meet- 
ing clarified the technical aspects of the six remaining 
experiments. The nature of the specific test configura- 
tions, shield fabrication requirements, and detector 
specifications were reviewed and negotiated in terms 
of the prescribed schedule and budget. Specific issues 
which need further planning were Wentified. In sepa- 
rate meetings with administrative staff, a draft of the 
ce a modification to the governing Speci 
lemorandum of Agreement was discussed and PNC’s 
requests for changes were noted. The “7th Interna- 
tional Conference on Radiation Shielding” was attend- 
ed in the UK. The traveler had duties as a 
member of the conference _— committed and 
as an invited chairman of a technical session, and also 
participated in numerous technical discussions. It was 
clear from the presentations that activities in radiation 


shielding have become quite diverse. The nature of the 
papers and discussions reflected a relatively mature 
technology, but one in which there remains a large po- 
tential for future developments and even wider appli- 
cation. Advances in Monte Carlo computer methods, 
the emphasis on improved reactor economics, and the 
increasing importance of quality assurance were 
among the leading topics at the conference. 


061,518 

DE90012732/GAR PC A03/MF A01 

Oak Ridge National Lab., TN. 

Loss-of-coolant accident experiment at the AVR 
led reactor. 

K. Krueger, and J. Cleveland. 1990, 18p CONF- 

900917-3 

Contract AC05-840R21400 

American Nuclear Society topical meeting on safety of 

non-commercial nuclear reactor research and irradia- 

tion facilities, Boise, ID (USA), 30 Sep - 3 Oct 1990. 

Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


A landmark safety test has been conducted at the 
AVR-reactor, a high-temperature gas-cooled reactor 
(HTGR) in the Federal Republic of Germany owned by 
the Arbeitsgemeinschaft Versuchsreaktor, AVR in Jue- 
lich. The 46-MW(t), 15-MW(e) AVR reactor was sub- 
jected to a simulated loss-of-coolant accident (LOCA), 
a very severe occurrence in which the coolant es- 
capes from the reactor core and no emergency system 
provides coolant flow to the core. The test, which dem- 
onstrated the inherently safe response of this reactor 
to a LOCA, marked the first time ever that a reactor 
has been intentionally subjected to loss-of-coolant 
conditions without emergency cooling. Oak Ridge Na- 
tional Laboratory (ORNL and General Atomics partici- 
pated in the test by working with AVR staff by jointly 
performing the analyses needed to obtain the license 
to conduct the test and by performing post test analy- 
ses. This participation was carried out under the coop- 
erative AVR Subprogram which is conducted within 
the US/FRG Agreement for Cooperation in Gas- 
Cooled Reactor Development. 7 figs. 


061,519 
DE90013022/GAR PC A06/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

Account of the OECD LOFT Organization for Eco- 
nomic Cooperation and Development Loss-of- 
Fluid Project. 

J. Fell, and S. M. Modro. May 90, 115p OECD/ 
LOFT-T-3907 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This report sets out the history and records the signifi- 
cant technical findings of a particularly important inter- 
national collaboration on nuclear reactor safety, the 
OECD LOFT Project, in which a number of OECD 
countries, organized through the NEA, collaborated on 
a program to use of the LOFT (Loss-of Fluid Test) ex- 
ne eee nuclear test facility at the Idaho National 

ngineering Laboratory (INEL) in a program of safety 
experiments. The initial proposal was developed from 
an initiative of the United States Department of 
Energy, who also provided continuing management 
support. The objective of an international team with 
those of the reactor operation and analysis staff at 
INEL to provide a significant addition both to the inter- 
national database of large-scale experimental data on 
reactor safety and to the analysis and understanding 
of the test results. 51 refs., 15 figs., 11 tabs. 


061,520 

DE90013085/GAR 

EG and G Idaho, Inc., Idaho Falls. 
Risk-based management system development for 
the Advanced Test Reactor. 

M. L. Davis, and S. A. Eide. 1990, 69 EGG-M-90063, 

CONF-900917-5 

Contract AC07-761D01570 

American Nuclear Society topical meeting on safety of 
non-commercial nuclear reactor research and irradia- 
tion facilities, Boise, ID (USA), 30 Sep - 3 Oct 1990. 
Sponsored by Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


A Risk-Based Management System (RBMS) is being 
developed to facilitate the use of the Advanced Test 
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Reactor (ATR) probabilistic risk assessment to support 
ATR operation. Most ATR RBMS questions can best 
be answered using the System Analysis and Risk As- 
sessment System (SARA) developed at the Idaho Na- 
tional Engineering Laboratory. However, some appli- 
cations may require employment of the other four 
codes used to develop and report the PRA. These four 
codes include the Integrated Reliability and Risk Anal- 
ysis System (IRRAS), SETS, ETA-lII, and the Nuclear 
Computerized Library for Assessing Reactor Reliability 
(NUCLARR). The ATR RBMS will evolve over three 
years, and will include the results of the Level 3 and 
external events analysis. 


061,521 

DE$0013215/GAR PC A01/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Management Systems Labs. 

Radioactive and hazardous materials transporta- 
tion: What local officials are telling us. 

J. A. Walker, G. E. Ruberg, and S. H. Denny. 1990, 
4p CONF-900210-52 

Contract FG02-88DP48058 

Waste management ‘90: working towards a cleaner 
environment: waste processing, transportation, stor- 
age and disposal, technical programs and public edu- 
cation, Tucson, AZ (USA), 25 Feb - 1 Mar 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This paper summarizes the results of a 1989 interac- 
tive meeting of US Department of Energy (DOE) repre- 
sentatives with over twenty local government officials 
from cities and counties around the country. Manage- 
ment Systems Laboratories of Virginia Tech, in coordi- 
nation with the Energy Task Force Management Cor- 
poration (now called the Urban Energy & Transporta- 
tion Corporation), designed and facilitated the meeting 
with these goals: Share information that local govern- 
ment officials can apply to their own communities; ex- 
change experiences and ideas applicable to other 
emergency management programs; and identify areas 
of productive action for DOE and local government to 
address issues of mutual concern. The highlight of the 
meeting was a Program Planning Exercise. The partici- 
pants, playing the roles of federal managers in DOE, 
developed programs to address the concerns of local 
governments on the subjects of transportation of haz- 
ardous and nuclear materials, and emergency pre- 
paredness related to incidents involving shipments of 
those materials. 


061,522 
DE90013394/GAR PC A01/MF A01 
Oak Ridge National Lab., TN. 

Management of severe accidents at PWR nuclear 
— plants. Foreign trip report, June 25-June 29, 


ae P. Malinauskas. 9 Jul 90, 5p ORNL/FTR-3659 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The traveler vacationed in Ljubljana, Yugoslavia. While 
there, he delivered three lectures at the Nuclear Train- 
ing Center of the “Jozef stefan” Institute as a consult- 
ant to the IAEA. 
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This engineering evaluation/cost analysis (EE/CA) 
has been prepared in support of the proposed removal 
action for cleanup of apy sore nt penned ype con- 
crete and soil beneath a buildi ately owned 
commercial property in Oak Ri ay ennessee. The 
property, known as the Elza Gate site, became con- 
taminated with uranium-238, radium-226, thorium-232, 
thorium-230, and decay products as a result of the 
Manhattan Engineer District storing uranium ore and 
ore processing residues at the site in the early 1940s. 
The US Department of Energy (DOE) has responsibil- 
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ity for cleanup of the its Formerly Uti- 
lized Sites Remedial poe ap Ra (FUSRAP). The 
DOE plans to remove the cracked and worn concrete 
pad and contaminated subsoil beneath the , after 
which the property owner/tenant wiil provide clean 
backfill and new concrete. Portions of the pad and sub- 
pat ager = oy if ner y frm ow g cubic 
may represent a poten reat to ic 
health or welfare and the environment. The EE/CA 
report is the appropriate documentation for the pro- 
posed removal action, as identified in guidance from 
the US Environmental Protection A . the objec- 
tive of the EE/CA in addition to i ing the 
planned removal action, is to document the selection 
of response activities that will mitigate the potential for 
release of contaminants from the property into the en- 
vironment and minimize the related threats to public 
oo or welfare and the environment. 7 refs., 2 figs., 3 
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By Fg pe limits of the Tower Shielding Reactor- 
2 (TSR-2) have been revised to account for placing the 
reactor in a beam shield, which reduces convection 
cooling during a loss-of-coolant accident (LOCA). A 
pie heat transfer analysis was performed to set 
time limits which preclude fuel damage 
aunng a OCA. Since a LOCA is survivable, the pres- 
sure indary need not be safety related, minimizing 
seismic and inspection er once eg Measurements 
of reactor component emittance for this analysis re- 
vealed that aluminum oxidized in water may have emit- 
tance much higher than accepted values, allowi spaced 
higher operating limits than were originally expect 
These limits could be increased further with an 
or hardware improvements. 5 refs., 7 figs. 
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The International Atomic Energy A gene’ 's (IAEA) Reg- 
ulations for the Safe Transport of Radioactive Material, 
Safety Series No. 6 (herein after denoted as the “Inter- 
national Regulations”) serve as the model for the reg- 
ulations for individual countries and ee oe 
modal organizations controlling the ing and 
transportation of radioactive materials. he purpose of of 
this mad 2 om is to outline the background 

nternational Regulations, the general por a 
behind the requirements of the International S Reade 
tions, the structure and general contents of the latest 
edition of the International Reguiations, and the roles 
of various international bodies in the development and 
implementation of the International Regulations and 
the current status of regulatory and supportive docu- 
ment development at both the international and do- 
mestic level. This review will provide a basis for users 
and potential users to better understand the source 
and application of the International Regulations. 1 tab. 
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The Experimental Breeder Reactor-2 (EBR-2) is a 
liquid metal reactor located at the Argonne National 
Pg pew lpr Fear pb poe Idaho. At the time the 
EBR-2 was designed and constructed, there were no 
engineering society or federal guide lines specifically 
directed poe the seismic design of reactor contain- 
ment structures; hence, static analysis techniques 
were used in the design. With the increased focus on 
safety of reactor and fuel reprocessing facilities, Ar- 
p ser has initiated a program to analyze its existing 
facilities for seismic integrity using current 

of Energy guidelines and industry 
ards. A seismic 


consensus stand- 
of the EBR-2 containment 
lormed using finite-element anal- 


techni ing 

wadeel abt opletiined abeeh aha time teade on 
both ends. The structure is unique in that the interior of 
the steel shell is lined with reinforced concrete. The 
actual containment function of the building is served by 
the steel shell; whereas the function of the concrete 
liner is to serve as a missile shield and a thermal insu- 
lating shield to protect the steel containment shell from 
internally generated missiles and fires. Model develop- 
ment and structural evaluation of the EBR-2 contain- 
rg building are discussed in this paper. 7 refs., 8 
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A Level 3 Probabilistic Risk Assessment (PRA) has 
been performed for N Reactor, a Department of 
Energy production reactor. The phe’ ical cal- 
culations made in support of the PRA with HE and 
MELCOR are presented in this report. These calcula- 
tions are an integral part of the Level 2 PRA since they 

quantitative input to the Accident Progression 

vent Tree and Parametric Source Term Model. With- 

out these calculations, gaps in the understanding of 
the phenomena that may occur at N Reactor would 
increase the uncertainty of the risk. These calculations 
include two transient accident sequences and several 
sensitivity studies dealing with issues ranging from hy- 
drogen production to the mitigative effect of the 
banana wall. This volume contains appendices A--G. 
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A Level 3 Probabilistic Risk Assessment (PRA) has 
been performed for N Reactor, a Department of 
Energy production reactor. The phe’ eee cal- 
culations made in support of the PRA with HE TR and 
MELCOR are presented in this report. These calcula- 
tions are an integral part of the Level 2 PRA since they 
ete anger quantitative input to the Accident Progression 

Tree and Parametric Source Term Model. With- 
out these calculations, gaps in the understanding of 
the phenomena that may occur at N Reactor would 
increase the uncertainty of the risk. These calculations 
include two transient accident sequences and several 
sensitivity studies “yy = with issues ranging from hy- 
drogen production to the mitigative effect of the 
banana wall. 
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The Defense Waste aera | Facility (DWPF) and 
the Hanford Waste Vitrification Plant (HWVP) projects 
will provide similar facilities for producing vitrified high- 
level defense waste in scaled, stainless-steel canis- 
ters. The respective production sites will also provide 
interim storage for at least some of the canistered 
waste pending availability of a permanent repository. 
The canistered waste form will be produced under 
stringent controls to support final placement in the US 
Nuclear Regulatory Commission’s (NRC) licensed, 
deep geological repository. 
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The Integrated Data Base (IDB) is the official US De- 
partment of Energy (DOE) data base for spent fuel and 
radioactive waste inventories and oe geotag DOE 
low-level waste (LLW) is just one of the many waste 

that are documented with the IDB. Summary- 
level tables and figures are presented illustrating his- 
torical and projected volume changes of DOE LLW. 
This information is readily available through the annual 
IDB publication. Other presentation formats are also 
available to the DOE community through a request to 
the IDB Program. 4 refs., 6 figs., 5 tabs. 
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A package consisting of radioactive wastes immobi- 
lized in a glass matrix must have adequate shielding in 
order to be handled safely. In addition to the gamma 
radiation from the decay of the fission products and 
the neutron radiation from the spontaneous fission of 
any actinides present, the effects of alpha-emitting ra- 
dionuclides must be considered. These alpha particles 
will interact with the light elements present in the 
matrix and give rise to neutron and gamma radiation 
over and above that arising from the waste directly. 
The main thrust of this paper is to calculate the 
(alpha,n) contribution to the neutron flux and spec- 
trum. 5 refs., 2 tabs. 
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The concept of artificial intelligence (Al) represents a 
challenging opportunity in expanding the potential 
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benefits from computer technology in waste manage- 
ment and disposal. The potential of this concept lies in 
facilitating the development of intelligent computer 
system to help analysts, decision makers, and opera- 
tors in waste and technology problem solving similar to 
the way that machines support the laborer. Because 
the knowledge of multiple human experts is an essen- 
tial input in the many aspects of waste management 
and disposal, there are numerous opportunities for the 
development of expert system using software prod- 
ucts from Al. The spectrum of opportunities for expert 
systems development ranges from identification of 
waste and technology research needs to real-time 
control of waste management and disposal oper- 
ations. This paper presents systems analysis as an at- 
tractive framework for the development of intelligent 
computer systems of significance to waste manage- 
ment and disposal, and it provides an overview of limit- 
ed prototype systems and the commercially available 
software used during prototype development activities. 
11 refs., 6 figs. 
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The traveler participated in a joint collaborative study 
of waste immobilization together with French scientists 
at the Centre d’Etudes Nuclearires de Saclay (CEN-S) 
in France. The types of liquid wastes that are both 
common and problematic for both the United States 
and France were of primary interest in this assignment. 
Two synthetic surrogate wastes, one based upon 
phosphate and the other nitrate, were utilized. Both 
wastes are classes as low-level radioactive wastes 
here in the United States. In the study, four types of 
French cement were used with out phosphate-based 
surrogate while three types were used with the nitrate- 
based waste. Waste forms were cast into various ge- 
ometries to facilitate their use in both physical and 
chemical (leaching) tests following 28 days of curing. A 
few days were spent at the French Centre d’ Etudes 
Nucleaires de Fontenay-aux-Roses discussing the 
procedures to be followed for the leaching of radioac- 
tive samples. In addition, technical discussions were 
held with a number of their staff on matters of waste 
form testing, radionuclide transport and diffusion, car- 
bonate complexation and precipitation equilibria, and 
general laboratory methods used by the French. 
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The traveler was the third and final ORNL participant in 
a collaborative study of waste immobilization technolo- 
gy with scientists at the Centre de Etudes Nucleaires 
de Saclay (GEN-S) in France and also visited five other 
European research centers where research and devel- 
opment (R&D) is conducted on the immobilization of 
hazardous and radioactive wastes. French cements 
and technology were used to immobilize two low-level 
radioactive waste streams typical in the US. Results 
obtained by the previous collaborators, Sams and 
Mattus, resulted in the selection of two types of French 
cement which were used to prepare radioactive sam- 
ples for leach studies. The traveler was also given the 
opportunity to analyze, in depth, some data from long- 
term leach experiments. The traveler’s visits to the 
other laboratories in Europe were very enlightening 
and informative. It was most evident that the Europe- 
ans are fully committed to cement-based waste forms 
and are determined to obtain the understanding and 
data necessary to convince the regulatory community 
of the efficacy of this immobilization medium. Since 
their regulatory climate is quite similar to ours, it would 
be to our benefit to continue and expand this collabo- 
ration on cement-based waste forms. 
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The traveler participated in a collaborative study of 
waste immobilization technology with scientists at the 
Centre d’Etudes Nucleaires de Saclay (CEN-S) in 
France. Efforts were focused on utilization of cements 
and technology currently used by CEN-S scientists to 
immobilize two low-level radioactive waste streams 
identified by scientists at Oak Ridge National Labora- 
tory (ORNL). One waste stream contains typical de- 
contamination waste (phosphate waste), and the other 
represents typical wastes currently found in the Melton 
Valley storage tanks at ORNL (nitrate waste). Formula- 
tion criteria for fluidity, structural durability, and reten- 
tion of radionuclides were imposed on the immobiliza- 
tion study. Three types of French cement were evalu- 
ated for the nitrate waste, and four types of French 
cement were evaluated for the phosphate waste. Sam- 
ples were prepared for durability and leachability test- 
ing for each of the waste streams. At the Centre d’E- 
tudes Nucleaires de Fontenay-aux-Roses, the traveler 
discussed modeling long-term behavior of cement- 
based waste forms, chemistry of the waste form, and 
studies on radionuclide transport from waste forms. 
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The traveler presented a paper entitled ‘Materials 
Used in Low-Level Liquid Waste Reprocessing/Treat- 
ment Studies at Oak Ridge National Laboratory” at the 
International Conference on Nuclear Fuel Reprocess- 
ing and Waste Management, Paris, France. The major 
topics at the conference were (1) pre-reprocessing 
spent fuel transport, (2) handling and storage, (3) proc- 
ess chemistry, (4) liquid and solid waste treatment, (5) 
economics, (6) safeguards, (7) licensing, and (8) public 
acceptance. At KFA, Julich, FRG, the traveler present- 
ed an invited talk on “Quality Assurance Consider- 
ations for Cement-Based Grout Technology Programs 
at Oak Ridge National Laboratory.” Waste immobiliza- 
tion for tritium, cesium, technetium, strontium, and the 
Environmental Protection Agency (EPA) priority pollut- 
ant metals were discussed with staff members at KFA, 
Julich, and KFK, Karlshrue, FRG; and AERE, Harwell, 
and AEAE, Winfrith, UK. The traveler also discussed 
tritium waste management practices with the ILL tech- 
nical staff at Grenoble, France. 
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EG&G Idaho Inc. has initiated a program to develop 
safe, efficient, cost-effective treatment methods for 
the stabilization and subsequent disposal of some of 
the hazardous and mixed wastes generated at the 
Idaho National Engineering Laboratory (INEL). Lab- 
scale testing has shown that Extraction Procedure 
(EP) toxic wastes can be successfully stabilized by so- 
lidification, using various binders to produce nontoxic, 
stable waste forms for safe, long-term disposal. The 
purpose of this report is to present the results of drum- 
scale testing of WERF incinerator bottom ash and 
WEFF sizing baghouse dust. The drum-scale test pro- 
gram was conducted to determine if a production pro- 
cedure that would produce a waste form which was 
suitable for disposal as a low-level radioactive waste 
could be developed. The use of 71-gallon square 
drums for solidification processing were also evaluat- 
ed. During the test program, eleven drums of ash ma- 





terial were solidified. All of the samples from ali of the 
drums passed the EPA leach test criteria. Although 
there is a distinct weight addition associated with the 
solidification process, there is no relative volume in- 
crease. 4 refs., 6 figs., 8 tabs. 
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The Bundesanstalt fuer Materialpruefung (BAM) in 
West Berlin sponsored a seminar and workshop deal- 
ing with ductile cast iron (DCI) as a material of con- 
struction for spent fuel shipping casks. Tuesday, June 
9, was | mi to US participants to discuss the United 
States licensing procedures for spent fuel s' avers 
containers with emphasis on ductile cast iron (DCI) as 
a material of construction and the possible role of DCI 
containers in the DOE cask program. This author gave 
the first invited paper which provided a broad overview 
of the US sWRC cet and how they are generally ap- 
plied by the NRC, particularly as regards new materials 
of construction. The workshop was held on Wednes- 
day, June 10, and covered, among other things, the 
development of International Atomic Energy Agency 
(IAEA) regulations, following by information on testing 
of DCI, non-destructive testing of DCI and quality as- 
surance (QA) measures —_ to spent fuel shipping 
and storage containers. Of greater interest were the 
technical topics in which the application of fracture 
mechanics on DCli, properties of thick-walled DCI 
pieces, dynamic fracture toughness tests, and manu- 
facturing methods that are applied to DCI containers 
were discussed. In addition, a discussion was held on 
the experiences several countries have had with con- 
tainers fabricated from DCI, as well as a discussion of 
the research on DCI that is being carried out at Sandia 
National Laboratories (SNL) for 
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The traveler, as a guest of Taiwan Atomic Energy 
Council Institute of Nuclear Energy Research, present- 
ed five invited lectures on waste Research & Develop- 
ment (R&D) efforts at Oak Ridge National Laboratory 
(ORNL) and the US Department of Energy (DOE) to 
the Taiwan Institute of Nuclear Energy Research 
(INER). Tours of INER waste treatment facilities were 
provided, and general discussions concerning ORNL- 
INER interactions were held. Visits were also made to 
the Taipower Nuclear Power Station Radiation Labora- 
tory and the Low-Level Waste (LLW) Incineration Fa- 
cility. The tour of the National Lan-Yu Storage Site was 
canceled due to inclement weather. 
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This document, Volume IV Book IX, contains calcula- 
tion information for a Monitored Retrievable Storage 
(MRS) Facility. (KJD) 
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Integral Monitored Retrievable Storage (MRS) Fa- 

cility conceptual design report. Volume 4, Book 10, 

Calculations. 
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This document, Volume 4 Book 10, contains calcula- 
tion information for a monitored retrievable storage 
(MRS) facility. (KS) 
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This document, Volume IV Book XI, contains calcula- 
tion information for support facilities for a Monitored 
Retrievable Storage (MRS) Facility. (KJD) 
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This document, Volume IV Book XII, contains calcula- 
tions for the shielding analysis of a monitored retrieva- 
ble storage facility. (KS) 
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This document, Volume 4 Book 13, contains calcula- 
tions for a shielding analysis of a Monitored Retrieva- 
ble Storage (MRS) facility. (KJD) 
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This document, Volume 4 Book 14, contains calcula- 
tions for a thermal analysis of a Monitored Retrievable 
Storage (MRS) facility. (KJD) 
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This document, Volume IV Book XV, contains calcula- 
tions for the criticality analysis of a Monitored Retrieva- 
ble Storage (MRS) Facility. (KJD) 
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This document, Volume 5 Book 1, contains cost esti- 
mate summaries for a monitored retrievable storage 
(MRS) facility. The cost estimate is based on the engi- 
neeri lormed during the conceptual design phase 


ing perf 
of the MRS Facility prelect. (KID) 
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This document, Volume V Book Il, contains cost esti- 
mate information for a Monitored Retrievable Storage 
ai Facility at the Clinch River Site, areas 1 and 2. 
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This document, Volume 5 Book 3, contains cost esti- 
mation information for a monitored retrievable wens) 
(MRS) facility at the Clinch River Site, area 3. (KJD) 
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This document, Volume V Book IV, contains cost esti- 
mate information for a Monitored Retrievable Storage 
(MRS) Facility. Cost estimates are for the Clinch River 
Site, area 3. (KJD) 
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This document, Volume 5 Book 5, contains cost esti- 
mate information for a Monitored Retrievable Storage 
(MRS) facility. Cost estimates are for the Clinch River 
Site, Area 4. (KJD) 
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This document, Volume 5 Book 6, contains cost esti- 
mate information for a monitored retrievable storage 
(MRS) facility. Cost estimates are for the Clinch River 
Site, onsite improvements. (KJD) 
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This document, Volume 5 Book 7, contains cost esti- 
mate information for a monitored retrievable storage 
(MRS) facility. Cost estimates are for onsite improve- 
ments, waste storage, and offsite improvements for 
the Clinch River Site. (KJD) 


PC A13 


061,554 

DE$0013263/GAR PC A06 

Parsons (Ralph M.) Co., Pasadena, CA. 

Integral Monitored Retrievable Storage (MRS) Fa- 

cility — design report. Volume 5, Book 8, 

Sep ee 104p *DOE/RL/ 10436-T2-Vol.5-Bk.8, MRS- 

11-Vol. 5-Bk. 8 

Contract AC06-84RL10436 

Sponsored by Department of Energy, Washington, DC. 

— copy only, copy does not permit micro’ che pro- 
luction. 


This document, Volume 5 Book 8, contains cost esti- 
mate information for a Monitored Retrievable Storage 
(MRS) facility. Cost estimates are for the Clinch River 
Site, alternate concept. (KJD) 
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mm document, Volume 5 Book 9, contains cost esti- 
mate information for a Monitored Retrievable Storage 
(MRS) facility. Cost estimates are for the Oak Ridge 
Site, primary concept. (KJD) 
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This document, Volume V Book X, contains cost esti- 
mate information for a monitored retrievable storage 
(MRS) facility at the Hartsville Site. Included are pri- 
mary and alternative concepts. (KJD) 
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This document, Volume 6 Book 1, contains information 
on design studies of a Monitored Retrievable Storage 
(MRS) facility. Topics include materials handling; proc- 
essing; support systems; support utilities; spent fuel; 
high-level waste and alpha-bearing waste storage fa- 
cilities; and field drywell storage. (KJD) 
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This document, Volume 6 Book 2, contains ign 
studies for a Monitored Retrievable Storage (MRS) Fa- 
a Topics discussed include: materials handling; 

— support systems; support utilities; spent 
fuel: high-level radioactive wastes and storage; field 
drywell storage; ALARA eon safety consid- 
erations; and design approach. (KJ 
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In April 1985, the Department of Energy (DOE) select- 
ed the Clinch River site as its preferred site for the con- 
struction and operation of the monitored retrievable 
storage (MRS) facility (USDOE, 1985). In support of 
the MRS conceptual design activity, available 
data describing the site have been gathered and ana- 
= A composite geotechnical description of the 

linch River site| has been developed and is presented 
herein. This report presents Clinch River site descrip- 
tion data in the following sections: general site descrip- 
tion, surface hydrologic characteristics, groundwater 
characteristics, geologic characteristics, vibratory 
ground motion, surface faulting, stability of subsurface 
materials, slope stability, and references. 48 refs., 35 


figs., 6 tabs. 
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A complete list of chemicals used in the production fa- 
cilities and su operations of the US Department 
of Energy Hanford Site is presented to aid develop- 
ment of plans for characterizing the radioactive liquid 
chemical wastes stored in the 149 single-shell tanks. 
The complete chemical list is compared to the list pro- 
vided by the regulatory agencies to identify hazardous 
chemicals stored in the single-shell tanks. A reduced 
list has been developed by others and is used to identi- 
yy the chemical constituents for analysis in the Waste 

haracterization Plan for the Hanford Site Single-Shell 


Tanks. The chemical list is based on chemical process 

flowsheets, essential material consumption records, 

— reports, and other historical data. 14 refs., 36 
S. 


061,561 


DE90013280/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 
Radioactive waste definitions, standards, criteria, 
and approaches in the United States of America. 
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This paper provides an overview of the structure of the 
radioactive waste management system in the United 
States. Included are definitions, standards, organiza- 
tional structure, and general technical approaches to 
radioactive waste management. It must be noted that 
the US waste management systems have evolved with 
time toward more consistent, uniform approaches. 
There are specific exceptions to wer practice, but 
they are not discussed here. 18 refs., 4 tabs. 
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sored by Department of Energy, Washington, DC. 
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This report presents a method for calculating contain- 
ment test leakage rates of radionuclides from an ex- 
ample spent fuel cask. Three releasable radioactive 
sources are considered: residual contamination in the 
cask cavity, crud on the fuel elements, and the radion- 
uclides within the fuel rods. The ANSI N14.5 standard 
is used to calculate the test leakage rates from the 
maximum permissible releases determined from 10 
CFR 71 containment requirements. 6 refs., 2 tabs. 
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The traveler participated as the co-chairman of the 
France/US Workshop in Cadarache, France, on the 
immobilization of radioactive wastes in cement-based 
materials. These meetings and site visits were con- 
ducted under the bilateral exchange agreement be- 
tween the US-DOE and the Commissariate a |’Energie 
Atomique (CEA-France). Visits in France included 
Cadarache, Valduc, Saclay, and Fontenay-aux-Roses 
Nuclear Research Centers. As a result of these discus- 
sions, an exchange of scientists between Saclay and 
ORNL was proposed. The traveler continued on to the 
FRG to a hazardous waste site remedial action 
project in Sprendiingen and the nuclear research and 
production facilities at the Karlsruhe Kernforschungs- 
zentrum (KfK) and the Alkem/Nukem/Transnuklear 
facilities at Hanau. Visits in the FRG were under the 
bilateral exchange agreement between the US-DOE 
and the Bundes Ministerium fur Forschung und Tech- 
nologie (BMFT). The FRG supplied the traveler data 
on studies of super-compaction volume reduction effi- 
ciencies by KfK and Nukem. Also, Transnuklear is con- 
sidering contributing two of their larger Konrad-certi- 
fied packages to the MDU studies at ORNL. 1 tab. 
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Geohydrologic data from test hole USW UZ-7, 
Yucca Mountain area, Nye County, Nevada. 
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Sponsored by Department of Energy, Washington, DC. 
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This report contains a description of the methods used 
in drilling and coring of test hole USW UZ-7; a descrip- 
tion of methods used in collecting, handling, and 
testing of test-hole samples; lithologic information 
from the test hole; and oe water-potential, 
bulk-density, grain-density, por , and tritium data 
for the test hole. Test hole Usw UZ-7 is the third of a 
series of shallow unsaturated-zone test holes drilled in 
and near the southwestern part of the Nevada Test 
Site, Nye county, Nev., in cooperation with the US De- 
partment of Energy. All of these test holes are a part of 
the Nevada Nuclear Waste Storage Investigations to 
identify potential sites suitable for underground stor- 
7S high-level radioactive wastes. 15 refs., 9 figs., 
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The purpose of the Conceptual Basis for Design is to 
provide a control document that establishes the basis 
for executing the conceptual — of the Integral 
Monitored Retrievable Stora: je (MRS) Facility. This 
conceptual design shall provide the basis for prepara- 
+ ne = a (OOE) for to Congress by the Department of 

for construction of one or more MRS 
Facilites for laineos of spent nuclear fuel, high-level 
radioactive waste, and transuranic (T! RU) waste. 4 
figs., 25 tabs. 
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This report presents a summary design description of 
the Conceptual —— in for an Integral Monitored Re- 
trievable Storage (MRS) Facility, as prepared by The 
Ralph M. Parsons Company under an A-E services 
contract with the Richland Operations Office of the De- 
partment of Energy. More detailed design require- 
ments and design data are set forth in the Basis for 
Design and Design Report, bound under separate 
cover and available for reference by those desiring 
such information. The design data provided in this 
a Report Executive Summary, the Basis for 

Design, and the Design Report include contributions 
by the Waste Technology Services Division of Wes- 
tinghouse Electric Corporation (WEC), which was re- 
sponsible for the development of the waste receiving, 
packaging, and ey systems, and Golder Associ- 
ates Incorporated (GAI), which supported the i 
development with program studies. The MRS Facility 
design requirements, which formed the basis for the 
design effort, were prepared by Pacific Northwest Lab- 
oratory for the US Department of Energy, Richland Op- 
erations Office, in the form of a Functional Design Cri- 
teria (FDC) document, Rev. 4, August 1985. 9 figs., 6 
tabs. 
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The Basis for Design established the functional re- 
quirements and design criteria for an Integral Moni- 
tored Retrievable Storage (MRS) facility. The MRS Fa- 
cility design, described in this report, is based on those 
requirements and includes all infrastructure, facilities, 
and equipment required to routinely receive, unload, 
prepare for storage, and store spent fuel (SF), high- 
level waste (HL' , and transuranic waste (TRU), and 
to decontaminate and return shipping casks received 
by both rail and truck. The facility is complete with all 
per roe facilities to make the MRS Facility a self- 
ient installation. 
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This document, Volume | Book Ill, contains design de- 
scription information regardi 
specifications of a Monitor 
(MRS) Facility. (KJD) 
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This document, Volume 1 Book 4, contains appendi- 
ces for the design description of a monitored retrieva- 
ble storage (MRS) facility. (KJD) 
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The Regulatory Assessment Document (RAD) was de- 
vel to provide assurance that the design meets 
the requirements of 10 CFR 72 as amended or clarified 
in the Federal Register (FR) and will not cause an 
undue risk to the health and safety of the public and 
workers during normal or off-normal operations. The 
RAD also fulfills the requirements of DOE Orders 6430 
and 5481.1A, which require a preliminary safety eval- 
uation of new projects be conducted to identify haz- 
ards or potential accidents and to describe and ana- 
lyze the adequacy of the design to eliminate, control, 
or mitigate those hazards or accidents and/or their 
consequences. The results of this preliminary assess- 
ment thus provide a precursor to final design develop- 
ment, including special safety features to ensure the 
a of operating personnel and the general public. 1 
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This document, Volume 3, Book 2, contains 
drawings for a Monitored Retrievable Storage rv ) 
Facility. (KJD) 
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This document, Volume 4 Book 1, contains calcula- 
tions for civil aspects of a Monitored Retrievable Stor- 
age (MRS) facility. (KJD) 
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This document, Volume 4 Book 2, contains structural 
calculations for a Monitored Retrievable Storage 
(MRS) Facility. (KJD) 
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This document, Volume 4 Book 3, contains calculation 
information for a Monitored Retrievable Storage (MRS) 
Facility. (KJD) 
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This document, Volume IV Book IV, contains calcula- 
tions for the dynamic analysis of a monitored retrieva- 
ble storage (MRS) facility. (KS) 
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Integral Monitored Retrievable Storage (MRS) Fa- 
cility conceptual design report. Volume 4, Book 5, 


Sep 85, 339p DOE/RL/10436-T2-Vol.4-Bk.5, MRS- 
11-Vol.4-Bk.5 
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This document, Volume IV Book V, contains calcula- 
tion information for the dynamic analysis of a Moni- 
tored Retrievable Storage (MRS) Facility. (KJD) 
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Integral Monitored Retrievable Storage (MRS) Fa- 
cility conceptual design report. Volume 4, Book 6, 
Cal 
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This document, Volume 4 Book 6, contains calculation 
information for materials handling, maintenance and 
remote systems for a Monitored Retrievable Storage 
(MRS) facility. (KJD) 
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Integral Monitored Retrievable Storage (MRS) Fa- 
cility conceptual design report. Volume 4, Book 8, 
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This document, Volume IV Book Vill, contains me- 
chanical process calculation information for a Moni- 
tored Retrievable Storage (MRS) Facility. (KJD) 
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Pacific Northwest Laboratory (PNL) is conducting the 
water-erosion control task of the Hanford Protective 
Barriers Program to assess barrier stability against soil 
erosion and slumping. The purpose of the barriers is to 
protect shallow-burial waste sites at the Hanford Site 
from water infiltration, biointrusion, and surficial ero- 
sion for up to 10,000 years. These aboveground, 
mounded structures will consist of layered, fine- 
grained sediment and rock designed to direct surface- 
and ground-water pathways away from the buried 
waste. The fine-grained sediment for the barrier will be 
obtained from the McGee Ranch on the Hanford Site. 
The purpose of the FY 1989 field work was to test two 
hypotheses concerning the behavior of McGee Ranch 
soil: runoff may occur on very dry, fine-grained sedi- 
ment prior to complete saturation and rainsplash is an 
important erosional process for this type of sediment. 
This report describes plot construction, sediment sam- 
pling, and calibration testing of the rainfall simulator. 
Baseline stratigraphic and sedimentologic data include 
bulk density and textural properties of sediment in the 
test plots. Baseline precipitation data consist of prede- 
termined raindrop sizes, rainfall intensities, plot cover- 
= —-= data for the simulator. 10 refs., 3 
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Performance-assessment support for the design 
of the Yucca Mountain exploratory-shaft facility. 

F. W. — 1990, 7p SAND-89-2409C, CONF- 
900210-5: 

Contract ACO04-76DP00789 

Waste management ‘90: working towards a cleaner 
environment: waste processing, transportation, stor- 
age and disposal, technical programs and public edu- 
cation, Tucson, AZ (USA), 25 Feb - 1 Mar 1990. Spon- 
sored by Department of Energy, Washington, DC. 


The Yucca Mountain Project, part of the waste-man- 
agement program of the US Department of Energy, is 
using performance assessment in support of the 
design of an exploratory-shaft facility (ESF). A summa- 
ty of this support offers a view of performance assess- 
ment in actual practice and a preview of the methods 
that may be useful in future support for the develop- 
ment of a complete repository. The support for the 
ESF design began with a thorough review of the re- 
quirements that the properly designed facility must 
meet. This review produced a list of eleven perform- 
ance-assessment analyses needed for supporting the 
design. These analyses will support the design by pro- 
viding specific numerical constraints on the design and 
by evaluating proposed designs to determine whether 
they comply with the requirements. The analyses are 
exercising not only the computational capabilities of 
the performance-assessment effort but also many of 
the complex interfaces and procedures required for 
developing a repository. The insights gained from this 
effort will be valuable in future support of a full reposi- 
tory. 2 refs. 
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The Site Characterization and Assessment Section, 
Environmental Sciences Department, of the Pacific 
Northwest renee 7 | (PNL) prepares water-table 
maps of the Hanford Site in southeastern Washington. 
Water levels in selected wells open to the unconfined 
aquifer on the Hanford Site are measured in June and 
December of each year. The purpose of these meas- 
urements is to determine the changes in the configura- 
tion of the water table to assess the physical impact of 
waste disposal on ground-water flow. Water-level 
measurements can be used to construct a water-table 
map that represents the elevation of the water-table 
surface. These maps can be used to infer general di- 
rections of ground-water flow, particularly in the upper 
part of the aquifer. In addition to water levels meas- 
ured across the Hanford Site, water levels were also 
measured from four specific areas within Hanford. In- 
cluded are areas around the decommissioned 216-U- 
10 Pond (U Pond), the 216-B-3 Pond (B-Pond), the 
100-N Area and the 300 Area. 17 refs., 4 figs. 
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Pacific Northwest Laboratory (PNL) and Westinghouse 
Hanford Company are working together to develop 
protective barriers to isolate near-surface radioactive 
waste. The purpose of the barriers is to protect de- 
fense wastes at the US Department of Energy’s (DOE) 
Hanford Site from infiltration of precipitation, biointru- 
sion, and surficial erosion for up to 10,000 years with- 
out the need for long-term monitoring, maintenance, or 
institutional control. The barriers will be constructed of 
layered earth and rock material designed to direct sur- 
face and groundwater pathways away from the buried 
waste. To address soil erosion as it applies to barrier 
design and long-term stability, a task designed to study 
this problem has been included in the Protective Bar- 
riers Program at PNL. The barrier soil-erosion task will 


investigate the ability of the soil cover and side slopes 
to resist the erosional and destabilizing processes 
from externally applied water. The study will include 
identification and field testing of the dominant process- 
es contributing to erosion and barrier failure. The ef- 
fects of rock mulches, vegetation cover on the top 
fine-grained soil surface, as well as the stability of rock 
armoring on the side slopes, will be evaluated. Some 
of the testing will include the effects of animal intrusion 
on barrier erosion, and these will be coordinated with 
other animal intrusion studies. 6 refs., 4 figs., 1 tab. 


061,584 
DE90013462/GAR PC A09/MF A01 
Argonne National Lab., IL. 

Reaction of ane during gamma irradiation in a 
saturated tuff environment. Part 4, SRL 165, ATM- 
ic, and ATM-8 glasses at 1E3 R/h and O R/h. 

W. L. Ebert, J. K. Bates, and T. J. Gerding. May 90, 
185p ANL-90/13 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The reaction between tuffaceous groundwater and 
actinide-doped SRL 165 and PNL 76-68 type glasses 
in a gamma radiation field has been studied at 
90(degree)C for periods up to 278 days. The primary 
effect of the radiation field was the acidification of the 
leachate through the production of nitrogen acids. 
Acidification of the leachate was limited by bicarbon- 
ate in the groundwater, for all exposures tested. Nonir- 
radiated experiments were performed to represent the 
lowest limit of radiation exposure. Both irradiated and 
nonirradiated experiments were performed with and 
without a tuff monolith present in the reaction vessel. 
Neither irradiation nor the presence of tuff had a major 
effect on the extent of glass reaction as measured by 
the leachate concentrations of various glass species 
or analysis of the reacted glass surfaces. This report 
discusses the results of leaching experiments per- 
formed in a gamma radiation field and in the absence 
of a radiation field. 28 refs., 47 figs., 11 tabs. 
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This report describes the design, construction, and the 
operation of the Integrated Radwaste Treatment Sys- 
tems (IRTS) Drum Cell at the West Valley Demonstra- 
tion Project (WVDP), West Valley, New York. The IRTS 
Drum Cell was designed to provide a shielded, secure 
storage area for the remote handling and placement of 
low-level Class C radioactive waste produced in the 
IRTS. The Drum Cell was designed to contain up to 
approximately 8,804 drums from decontaminated su- 
pernatant processing. This waste is to be poured into 
0.27m(sup 3) in a temperature controlled environment 
to ensure the cement will not be subjected to freezing 
and thawing cycles. A Temporary Weather Structure 
(TWS), a pre-engineered building, now encloses the 
Drum Cell and associated equipment so that remote 
waste-handling and placement operations can contin- 
ue without regard to weather conditions. The Drum 
Cell was designed so that this TWS could be removed 
and the low-level waste entombed in place. Final dis- 
position of this low-level waste is currently being evalu- 
ated in an Environmental Impact Statement (EIS). 10 
refs., 11 figs., 1 tab. 
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The purpose of this report is to review previous work 
on the weathering of natural glasses; and to make rec- 
ommendations for further work with respect to study- 
ing the alteration of natural glasses as it relates quanti- 
fying rates of dissolution. the first task was greatly sim- 
plified by the published papers of Jercinovic and Ewing 
(1987) and Byers, Jercinovic, and Ewing (1987). The 
second task is obviously the more difficult of the two 
and the author makes no claim of completeness in this 
regard. Glasses weather in the natural environment by 
reacting with aqueous solutions producing a rind of 
secondary solid phases. It had been proposed by 
some workers that the thickness of this rind is a func- 
tion of the age of the glass and thus could be used to 
estimate glass dissolution rates. However, Jercinovic 
and Ewing (1987) point out that in general the rind 
thickness does not correlate with the age of the glass 
owing to the differences in time of contact with the so- 
lution compared to the actual age of the sample. It 
should be noted that the rate of glass dissolution is 
also a function of the composition of both the glass 
and the solution, and the temperature. Quantification 
of the effects of these parameters (as well as time of 
contact with the aqueous phase and flow rates) would 
thus permit a prediction of the consequences of glass- 
fluid interactions under varying environmental condi- 
tions. Defense high- level nuclear waste (DHLW), con- 
sisting primarily of liquid and sludge, will be encapsu- 
lated by and dispersed in a borosilicate glass before 
permanent storage in a HLW repository. This glass 
containing the DHLW serves to dilute the radionu- 
clides and to retard their dispersion into the environ- 
ment. 318 refs. 
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This report presents the results from laboratory tests 
on cementitious materials in support of the Yucca 
Mountain Project repository sealing program. The first 
part of this study included the short-term determination 
of physical and mechanical properties of eight mix- 
tures. From this study, two expansive mixes --- one 
grout and one mortar --- were selected for more exten- 
sive study, which included mechanical properties over 
an extended period of time as well as interface perme- 
ability and bond strength measurements. As a further 
extension of this study, an additional mix was formulat- 
ed to reduce the sulfate content with objective of less- 
ening the potential of sulfate reacting as a complexing 
agent. Short-term mechanical properties of this mix 
were also determied. Data reflecting the physical and 
mechanical properties of the above cementitious mix- 
tures indicate that potentially suitable cementitious 
sealing materials can be developed for use in a reposi- 
tory located in an unsaturated tuff environment. How- 
ever, additional laboratory testing will be required to 
more completely understand the basic properties of 
potentially suitable cementitious mixtures in an unsatu- 
rated tuff environment. Also, the suitability of each lab 
test should be evaluated to determine if reliable mate- 
rial property values can be obtained from the test. 21 
refs., 16 figs., 27 tabs. 
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Thermal and mechanical models for intact and jointed 
rock mass behavior are being developed, verified, and 
validated at Sandia National Laboratories for the 
Yucca Mountain Project. Benchmarking is an essential 
part of this effort and is the primary tool for verifying 
engineering software used to solve thermomechanical 
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problems. This report. presents the results of the 
second phase of the first thermomechanical bench- 
mark exercise. In the first phase of this exercise, three 
finite element codes for nonlinear heat conduction and 
one coupled thermoelastic boundary element code 
(HEFF) were used to solve the thermal portion of the 
benchmark problem. The boundary element code 
HEFF was used in this exercise because it calculates a 
solution to the coupled thermal/elastic problem using 
an approximate analytical method and, thus, provides 
a means of comparing the finite element solutions with 
a solution obtained by an independent method. The 
results from the thermal analysis were then used as 
input to the second phase of the analysis, which con- 
sisted of solving the structural portion of the bench- 
mark problem using a linear elastic rock mass model. 
Five different structural codes, JAC, SPECTROM-31, 
VISCOT, and HEFF, were used by the parti Participants in 
this portion of the study. The problem solved by each 
code was a two-dimensional idealization of a series of 
drifts with the approximate dimensions of the pro- 
design for vertical emplacement of nuclear 
waste at Yucca Mountain. 6 refs., 74 figs., 4 tabs. 
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Transuranic waste is planned for disposal in the Late 
Permian evaporites of the Delaware Basin, southeast- 
ern New Mexico, at the WIPP Site. The disposal hori- 
zon is located in the bedded halite of the Salado For- 
mation, which is overlain by the impure 
haliteanhydrite(gypsum)-siltstone-mudstone of the 
Rustler Formation. The Rustler Formation also con- 
tains two dolomite members, the Magenta and Cule- 
bra, which transmit water. The Culebra Member is sus- 
pected to have actively interacted with waters at 
time(s) from the Late Permian to the present, and it is 
important to assess the rea of these waters in 
conjunction with WIPP stability. We have investigated 
the Rb--Sr systematics of clay minerals from the Cule- 
bra Member and elsewhere in the Rustler Formation. 
The authigenic fraction is especially sensitive to chem- 
ical and isotopic exchange with waters, and an episod- 
ic exposure to a large amount of water will reset the 
clay minerals to such a time. Our data yield 259 (plus 
minus) 22 MaRb--Sr isochron, which is consistent with 
the Late Permian age of the Rustler Formation. This 
age demonstrates that age-determining cations in 
these clay minerals have preserved their isotopic and 
chemical integrity since the Late Permian. 16 refs. 
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Waste Isolation Pilot Plant (WIPP) sealing program re- 
sults are embodied in the initial seal system strategy 
and reference design. The design provides a common 
basis for calculations and analyses so that results can 
be compared directly. The sealing strategy combines 
both long- and short-term seal components. Crushed 
salt is the principal long-term barrier to fluid flow. 
Short-term seal components are used until creep con- 
solidation is sufficient. Concretes developed specifi- 
cally for WIPP seals and a swelling clay material that 
exhibits low permeability to WIPP groundwater and 
brine have been chosen for the short-term compo- 
nents. A body of evidence exists showing the stability 
of these materials for the length of time they are re- 
quired to function. Reference designs are described 
and drawings are shown for each of the principal multi- 
component seals. Confidence in the sealing strategy 
and the reference designs resulted from a combination 
of laboratory tests, numerical modeling, and in situ 
demonstrations. The sealing strategy, materials, and 
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designs for the WIPP repository are consistent with the 
concepts and designs proposed previously for other 
national and international waste management pro- 
grams. Past accomplishments and planned activities in 
the sealing program will produce a detailed conceptual 
design for the seal system and a seal system perform- 
ance model. 48 refs., 11 figs., 6 tabs. 
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The ability of radionuclide-rock interactions to retard 
the migration of plutonium and uranium within clay- 
lined fractures in the Culebra Dolomite Member of the 
Rustler Formation is being estimated in support of the 
performance assessment of the Waste Isolation Pilot 
Plant. This paper describes progress in three coordi- 


nated studies: characterization of the properties of the 
groundwater and minerals in the Culebra that will con- 
trol radionuclide retardation; development of a thermo- 
dynamic model for the adsorption of uranium onto cor- 
rensite, the mixed chlorite-smectite clay mineral found 
in Culebra fractures; and development of a data base 
of equilibrium constants and interaction parameters for 
calculations of the aqueous speciation of uranium and 
plutonium in Na--Cl--Ca--SO(sub 4)--CO(sub 3) solu- 
tions which contain organic ligands such as EDTA and 
range in ionic strength from approximately 0.8 to 6.0 
molal. 22 refs., 6 figs., 1 tab. 
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Until recently, hydrolegic characterization in closed 
sections of boreholes at the Waste Isolation Pilot Plant 
(WIPP) has relied on measurements of pressure and 
temperature to establish the permeability of the host 
geological formations. There were no provisions for 
monitoring tool compliance and salt creep resulting 
from borehole closure. The new permeability test tool 
used to characterize the WIPP underground facility has 
been equipped with a series of sensors to measure the 
movement of the tool with respect to the borehole and 
borehole wall movement. A FORTRAN program can 
interpret the output data from each test and calculate 
the change in borehole radius, test zone length, and 
test zone volume. These values provide a correlation 
of fluid compressibility and tool compliance with the 
permeability results derived from the test data. 4 figs., 
3 tabs 
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As part of a Department of E: /Commission of Eu- 
ropean Communities (DOE/CEC) cooperative pro- 
gram, Sandia National Laboratories was asked to de- 
velop a_portable ultrasonic seal pattern reading 
(AB). The system consists of a data acquisition box 

AB), a prt se reading head, and a portable 
e-compatioie PC linked to the DAB by a serial RS- 
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232C communication link. This manual focuses on the 
DAB subsystem. 8 refs., 13 figs., 8 tabs. 
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This report contains the results of characterizing the 
retrievably stored, contact-handied transuranic (CH- 
TRU) waste based on existing records. This report is 
the first comprehensive analysis of these records. A 
history of the methods used in storing the transuranic 
waste and in determining how the data was accumulat- 
ed for entry into the Richland-Solid Waste Information 
Management System (R-SWIMS) is also described. 
Data from the R-SWIMS have been the primary source 
of information in characterizing the waste contents. 
Supporting documents and interviews with knowledge- 
able people provide the basis for documenting the his- 
tory of storage practices. The storage conditions will 
be investigated further to ensure that a representative 
statistical sample is obtained for the second phase of 
this characterization program 12 refs., 19 figs., 46 tabs. 
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This document presents the Plan for characterizing the 
contact-handied transuranic (CH-TRU) waste in stor- 
age at the Hanford Site. This Program is being con- 
ducted to accomplish the following: provide CH-TRU 
baseline information for design of waste treatment in 
the Waste Receiving and Processing (WRAP) Facility, 
— information for extending the storage of CH- 

U solid waste beyond the facility 20-yr design 
period, obtain information to allow the planning of full- 
scale retrieval, and establish the nondestructive exam- 
ination and assay requirements (NDE/NDA) for the 
WRAP Facility. The program will be performed in three 
phases. The first phase will be to characterize the 
waste based on existing records. The second phase 
will consist of retrieving a random sample and charac- 
terizing the waste based on NDE/NDA examinations. 
This pI will also provide data to justify extending 
the time that CH-TRU waste can be stored. The third 
phase, if required, will characterize the waste based on 
——o— and examining the contents in a glove- 
box. examination would include segregation, 
weighing, chemical analysis, and inspections required 
to further quantify the waste attributes. 7 refs., 1 tab. 
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This report is Westinghouse Hanford Company's offi- 
cial inventory for high-level radioactive waste stored in 
underground tanks at the Hanford Site. Data that 
depict the status of stored, high-level waste and tank 
vessel integrity are contai within the report. the 
intent of the report is to provide data on each of the 
existing 177 underground waste tanks and provide 
supplemental information regarding tank anomalies 
and ongoing investigations. 
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The Integrated Systems Checkout Pian (ISCP) ad- 
dresses a two-phase approach to ensuring WIPP read- 
iness to support the Dry Bin-Scale CH TRU Waste 
Test. The first phase includes all those activities nec- 
essary to ensure readiness of individual systems and 
equipment. The second phase is a bin-scale integrated 
checkout using four mock bins. The ISCP has been 
developed to provide assurance that operational ac- 
tivities dedicated to supporting the bin-scale tests can 
be achieved safely. To attain this assurance, a system- 
atic approach will address: development of procedures 
to control system and equipment start-up and accept- 
ance tests; development of procedures to control op- 
eration of systems and equipment, waste receipt, em- 
placement, operation, test termination, waste retrieval, 
and post-test shipping; monitoring of systems installa- 
tion and checkout to ensure systems meet acceptance 
testing criteria; initial operation of systems to validate 
procedural controls; training of personnel to perform 
systems operational activities in accordance with pro- 
cedural controls; capability of corrective action for ab- 
normal events; and documentation of acceptance test- 
ing data and personnel training and qualification re- 
quirements. 11 refs., 7 figs., 2 tabs. 
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This Preliminary Design Report (PDR) provides a de- 
tailed description of the ign, analyses, and testing 
programs for the BR-100 cask. The BR-100 is a T' 
B(U) cask designed for transport by rail or barge. This 
report presents the preliminary analyses and tests 
which have been lormed for the BR-100 and out- 
lines the confirmatory analyses and tests which will be 
performed. 
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The purpose of this document is to provide information 
on burnup credit as applied to the preliminary design of 
the BR-100 shipping cask. There is a brief description 
of the preliminary basket design and the features used 
to maintain a critically safe system. Following the 
basket description is a discussion of various criticality 
analyses used to evaluate burnup credit. The results 
from these analyses are then reviewed in the perspec- 
tive of fuel burnups expected to be shipped to either 
the final or og or a Monitored Retrievable Storage 
(MRS) facility. The hurdles to employing burnup credit 
in the certification of any cask are then outlines and 
reviewed. the last section gives conclusions reached 
as to burnup credit for the BR-100 cask, based on our 
analyses and experience. All information in this od 
refers to the cask ured to transport PWR fuel. 
Boiling Water Reactor (BWR) fuel satisfies the critical- 
ity requirements so that burnup credit is not needed. 
All calculations generated in the preparation of this 
report were based upon the preliminary design which 
will be optimized during the final design. 8 refs., 19 
figs., 16 tabs. 
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This Preliminary Design Report presents the results of 
General Atomics’ (GA) preliminary design effort to de- 
velop legal weight truck From-Reactor Spent Fuel 
Shipping Casks. The report consists of a design de- 
scription, preliminary drawings, and the results of the 
structural, thermal, containment and nuclear evalua- 
tions that support the design. Also included are the re- 
sults of trade-off studies in which we considered the 
effect of changing several basic parameters on our 
baseline design as required by the contract. Our engi- 
neering test program supports the selection of the 
neutron shield material and the honeycomb impact lim- 
iter design. The design report also includes preliminary 
drawings and a structural analysis of a semitrailer de- 
signed specifically for the GA-4 cask. 24 figs., 1 tab. 
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The preliminary design report presents the results of 
General Atomics (GA) preliminary design effort to de- 
velop weight truck from reactor spent fuel shipping 
casks. The thermal evaluation of the Office of Civilian 
Radioactive Waste Management (OCRWM) cask con- 
sidered normal and hypothetical accident conditions of 
transport. We employed analytical modeling as well as 
fire testing of the neutron shielding material to perform 
the evaluation. This document addresses the thermal 
design features of the cask, discusses thermal criteria, 
and summarizes the results of the thermal evaluation, 
as well as results of structural containment and nucle- 
ar evaluations that support the design. Also included 
d = results of trade-off studies. 69 refs., 103 figs., 
tabs. 
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Nuclear Assurance Corporation (NAC) is under con- 
tract to the United States Department of Energy (DOE) 
to design, license, develop and test models, and fabri- 
cate a prototype cask transportation system for nucle- 
ar spent fuel. The design of this combined transport 
(rail/barge) transportation system has been divided 
into two phases, a preliminary design phase and a final 
design phase. This Preliminary Design Package (PDP) 
describes the NAC Combined Transport Cask (NAC- 
CTC), the results of work completed during the prelimi- 
nary design phase and identifies the additional de- 
tailed analyses, which will be performed during final 
design. Preliminary analytical results are presented in 
the appropriate sections and supplemented by sum- 
maries of procedures and assumptions for performing 
the additional detailed analyses of the final design. 60 
refs., 1 fig., 2 tabs. 
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Nuclear Assurance Corporation (NAC) is under con- 
tract to the United States Department of Energy (DOE) 
to design, license, develop and test models, and fabri- 
cate a prototype cask transportation system for nucle- 
ar spent fuel. The design of this combined transport 
(rail/barge) transportation system has been divided 
into two phases, a preliminary design phase and a final 
design phase. The Preliminary Design Package oo 
describes the NAC Combined Transport Cask (NA 
CTC), the results of work completed during the seine 
nary design phase and identifies the additional de- 
tailed analyses, which will be performed during final 
design. This volume contains detailed comments on 
the NAC-CTC preliminary cask design report as weil as 
specifications and information for the casks. 
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The NuPac 140-B 100 Ton Rail/Barge Shipping Cask 
Preliminary Design Report (PDR) presents a general 
introduction to, and description of, the NuPac 140-B 
Cask and its fuel payload. The NuPac 140-B Cask, 
Model: NuPac 140-B, is being designed by Nuclear 
Packaging, Inc., to meet or exceed all NRC and De- 
partment of Transportation regulations governing the 
shipment of radioactive material. Specifically the k 
is being developed as a safe means of transporting 
spent light-water-reactor (LWR) fuels from existing and 
proposed reactor facilities to a r se) tacit and/or a 
monitored retrievable storage (MRS) facility. The pri- 
mary transportation mode is by railroad, although the 
shipping package is designed to be transported by 
barge and by truck shipment on a special overweight 
basis for short distances. This feature allows the serv- 
icing of reactor sites and other facilities which lack 
direct railroad access. 
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The 140-B Cask Ancillary Equipment includes all cask- 
related hardware necessary for a complete transporta- 
tion package and for handling of the cask at shipping 
and receiving facilities. The transportation package 
equipment includes the cask tiedown system, the rail- 
car and the sunshield/personnel barrier. The cask 
handling systems include both single and dual load 
path cask lifting fixtures, a cask uprighting system, an 
intermodal transfer system, and the cask drain and fill 
system. This document describes the individual sys- 
tems in terms of their purpose, their function, and their 
mechanical features. Structural analyses are provided 
for the cask lifting and tiedown devices. The cask an- 
cillary equipment will also include special tools and 
equipment such as seal surface protection device, 
special torque wrenches, leak test equipment, etc., for 
handling the cask at a reactor site. Although final 
design work remains to be completed, the ancillary 
equipment design information presented in this docu- 
ment ensures that the 140-B cask transportation pack- 
age will meet or exceed all structural, functional, and 
operational requirements, within the specified gross 
vehicle weight limit. 18 figs. 
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The Preliminary Design of the TITAN Legal Weight 
Truck (LWT) Cask System and Ancillary Equipment is 
presented in this document. The scope of this docu- 
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ment includes the LWT cask with fuel baskets, impact 
limiters, and lifting and tiedown features; the cask sup- 
port system for transportation; intermodal transfer 
skid; personnel barrier; and cask lifting yoke assembly. 
The results of the tradeoff studies and evaluations that 
were performed during the preliminary design are pre- 
sented in Appendix A to this report. 51 figs., 17 tabs. 
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The Preliminary Design of the TITAN Legal Weight 
Truck (LWT) Cask System and Ancillary Equipment is 
presented in this document. The scope of the docu- 
ment includes the LWT cask with fuel baskets; impact 
limiters, and lifting and tiedown features; the cask sup- 
port system for transportation; intermodal transfer 
skid; personnel barrier; and cask lifting yoke assembly. 
75 figs., 48 tabs. (KJD) 
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Mee Ren n-ne of international safeguards to spent 
waste destined for final disposal must balance 
oo operational features of such facilities with the need 
to meet fundamental safeguards requirements. Strate- 
gies for meeting safeguards requirements must pro- 
vide for establishment and verification of inventory, 
maintaining continuity of knowledge of inventory, 
imely detection of diversion, and diversion path analy- 
sis. ific facility operations will influence which 
safeguards implementation strategies will be em- 
— by the International Atomic Energy Agency 
(IAEA) to meet these safeguards requirements. Pri- 
mary safeguards issues surrounding these operations, 
such as transfer of spent fuel and waste from the gen- 
eration to receiving sites, spent fuel and waste condi- 
tioning, and geologic disposal may necessitate devel- 
opment and deployment of new safeguards measures 
and technologies. Inspector resource constraints, non- 
retrievability of the nuclear material, and requirements 
for maintaining continuity of knowledge have placed 
new em —— on the use of containment and surveil- 
lance (C/S) as an essential part of a safeguards 
system. This oad will focus on C/S strategies and 
examine the ability of C/S to fulfill international safe- 
guards requirements for spent fuel and waste at the 
backend of the fuel cycle. 20 refs. 
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Under federal law, states are responsible for the dis- 
posal of low-level radioactive waste. Waste generators 
are assured access to the three currently operating 
low-level waste disposal sites in Nevada, South Caroli- 
na, and Washington, through 1992, as long as they 
meet certain interim milestones for development of 
new disposal sites. The Department of Energy has re- 
ceived many letters from citizens requesting informa- 
tion, and expressing concern, about the disposal of 
low-level radioactive waste. ‘Many of these letters 
come from citizens in communities located near areas 
that have been identified by state agencies as possible 
locations for low-level waste facilities. This pamphiet is 
a compilation of the most frequently asked questions, 
and our responses to these questions. 10 figs. 
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sented herein provides a current 
pa dy ae Snford Federal Facllity eement and 
Consent Order (Tri-Party Agreement) the per- 
spective of financial performance. The basis for the 
report is the workscope and work breakdown structure 
Leary associated ap pec iny Ah sheets — 

ich are prepared to support Department 

Energy-Headquarters (DOE-HQ) five-year planning 
process. This report reflects information as submitted 
in the April 25 submittal of the Five-Year Plan. As 
Guludles In ee hedute Agemmecenentee and to 
inclusion in the ee eee oe scope in the final 
Sonon plan, the ition presented will also 
c Currently, only expense-funded dollars are in- 
cluded in the report. Reconciliation for capital-funded 
dollars between year of authority and year of obligation 
is still being considered. 
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This report is Westinghouse Hanford Company's offi- 
= for el radioactive waste stored in 

tanks at the Hanford Site. Data that 
depict the status of stored, level waste and tank 
vessel i are contai within the report. The 
intent of the report is to provide data on each of the 
existing 177 underground waste tanks and provide 
supplemental information = tank anomalies 
and ongoing investigations. 1 
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This volume of the Hanford Waste Vitrification Project 
(HWVP) preliminary safety analysis report (PSAR) pro- 
vides information on the saben, struc- 
tures, and design features for the HWVP. It empha- 
sizes features that serve a confinement and safety 
function. design features employed to with- 
stand environmental and accident forces are also dis- 


dX geology. meteorology. and hy 
e i 

drology, the design criteria for the HWVP facility, 4 
tails on the process systems, including process flow 
diagrams, and a discussion of and chemical 
data for the HWVP. 51 refs., 51 figs., 43 tabs. 
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This volume provides a detailed description of Hanford 
Waste Vitrification Plant (HWVP) process systems and 
selected process support systems. Items of safety 
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analysis concern related to the process and process 
support systems. Items of safety analysis concern re- 
lated to the process and process support systems, 
waste management and the confinements of radioac- 
tive and nonradioactive wastes generated during the 
course of the processing operations at HWVP, and the 
HWVP design features and methods for protecting 
personnel an the public from radiation during oper- 
ations. 66 refs., 67 figs., 58 tabs., (KJD) 
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This document contains five chapters in activities at 
the vitrification plant at the Hanford Reser- 


vation. Chapter topics include waste confinement and 


management, protection, accident safety analy- 
sis, operational safety requirements, and quality assur- 
ance. (KJD) 
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This document contains the appendix for Chapter 6 of 
the “Hanford Waste Vitrification Plant Preliminary 
Safety Analysis Report.” This report contains informa- 
tion on activities at the proposed Vitrification Plant at 
Hanford Reservation. Topics include material balance 
tables, process flow schematics, and piping and instru- 
mentation diagrams. (KJD) 
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This docurnent compiles a baseline of the functional 
requirements that will guide the conceptual design and 
development of single-shell tank (SST) system closure 
facilities. The functional requirements baseline is part 
of a larger systems engineering approach. These re- 
quirements will provide a framework for closure alter- 
native selection. The Westinghouse Hanford Company 
(Westinghouse Hanford) will update this baseline to in- 
corporate new technology as it is identified, devel- 
oped, and demonstrated and as the range of alterna- 
tives is narrowed. 39 refs., 21 figs., 12 tabs. 
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This document provides an overview of the systems 
analysis work planned for closure of six operable units 
that make up the single- shell tank (SST) system. The 
facilities to be closed are defined in Appendix C of the 
Hanford Federal Facility Agreement and Consent 
Order (Tri-P; Agreement). The units in- 
clude 149 SSTs and other ancillary units such as diver- 
sion boxes, catch tanks, spills, cribs, valve pits, vaults, 
and septic tanks. The significant Tri- Party Agreement 
milestones pertaining to SSTs are summarized in Ap- 
pendix A. 12 refs., 5 figs. 
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Since the 1940’s, defense-related nuclear waste has 
been stored in single-shell tanks on the Hanford Site. 
The radioactive components of the waste are regulat- 
ed in accordance with the Atomic Energy Act of 1954. 
The hazardous components are regulated in accord- 
ance with the Resource Conservation and Recovery 
Act as implemented by the Washington State Danger- 
ous Waste Regulations. This report provides a back- 
ground of the single-shell tank waste and a description 
of the initial studies underway to characterize the ma- 
terial that will provide information to support perform- 
ance assessment studies and regulatory compliance 
while minimizing unnecessary radiation doses to work- 
ers. 13 refs., 2 figs., 2 tabs. 
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In the proposed Yucca Mountain repository, packages 
of high-level waste are separated from surrounding un- 
saturated rock by a 2-cm air-gap annulus. If a waste 
package contacts the surrounding rock, if the annulus 
becomes filled with rock and rubble, or if the rock be- 
comes saturated, there can exist pathways for release 
of dissolved radionuclides by liquid diffusion. We have 
—_— = pape gr aan iS for Pact agp se 
mass transfer of di oe rough porous 
rock to predict the time-dependent release rates of key 
radionuclides. The expected ground-water velocities 
are so low that mass-transfer is predicted to occur pre- 
dominantly by molecular diffusion in pore liquid. Con- 
servatively, we neglect mass-transfer resistance from 
fuel cladding and failed metal containers. 6 refs., 3 figs. 
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Construction of the Hanford Waste Vitrification Plant 
(HWVP) Project is scheduled to start on the Hanford 
Reservation in southeastern Washington State in 
1991. The Project will immobilize liquid high-level and 
transuranic (TRU) defense wastes stored there and 
permit ultimate disposal of the waste in the nation’s 
commercial deep geological repository. This docu- 
ment discusses the project and process systems. The 
HWvVP ee the third phase of the US Depart- 
ment of Energy (DOE) activities that are focused on 
the permanent disposal of high-level radioactive 
waste, building on the experience of the Defense 
Waste Processing Facility (DWPF) at the Savannah 
River Site, South Carolina, and of the Waste Valley 
Demonstration Project (WVDP), New York. 
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0375-VOL-5 

Also available from Supt. of Docs. See also NUREG/ 
CR-5453-V4. Prepared in cooperation with Science 
Applications International Corp., Albuquerque, NM. 
and Applied Physics, Inc., Albuquerque, NM. Spon- 
sored by Nuclear Regulatory Commission, Washing- 
ton, Lv Office of Nuclear Material Safety and Safe- 
guards. 


The report documents the implementation and assess- 
ment of computer codes for a low-level waste perform- 
ance assessment methodology. Computer codes and 
analytical solutions are implemented for ground-water 
flow and transport analyses, source-term analyses, 
surface-water transport oe air-transport analy- 
ses, food-chain analyses, and dosimetry analyses. The 
capability has been retained to perform either simple 
or more complicated analyses of the source term and 
ground-water transport aspects of the performance 
assessment. The simple approaches consist of analyt- 
ical and simple numerical analyses that are appropri- 
ate for relatively simple conceptual models. Details are 
given of the recommended analytical methods, togeth- 
er with sensitivity analyses that demonstrate important 
aspects of the solutions. The implementation process- 
es for the more complicated computer codes and 
those problems that arose during implementation are 
discussed. Finally, a comparison is given between the 
simple and complicated ground-water transport analy- 
ses for a simple conceptual model. 
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Also available from Supt. of Docs. Sponsored by Nu- 
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Performance assessment of high-level nuclear waste 
containment feasibility requires representative values 
of parameters as input, including parameter moments, 
distributional characteristics, and covariance struc- 
tures between parameters. To meet this need, charac- 
terization methods and data sets for interstitial, hy- 
draulic, pneumatic and thermal parameters for a slight- 
ly welded fractured tuff at the Apache Leap Tuff Site 
situated in central Arizona are reported in the docu- 
ment. The data sets include the influence of matric 
suction on measured parameters. Spatial variability is 
investigated by sampling along nine boreholes at regu- 
lar distances. tory parameter estimates for 105 
core segments are provided, as well as field estimates 
centered on the intervals where the core segments 
were collected. 
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These maps provide a nuclear generating unit profile 
as of December 31, 1989, and are part of the publica- 
rN Nuclear Reactors Built, Being Built, or Planners. 
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The major emphasis of the research effort described in 
this paper is to develop a monitor that characterizes 
the size and velocity of the liquid phase in wet steam, 
on-line. Such a monitor would indicate potentially haz- 
ardous conditions, reduce downtime, increase operat- 
ing efficiency and safety, and reduce downtime, in- 
crease operating efficiency and safety, and thus would 
be cost effective. Continuously monitoring the steam 
quality, on-line, thus helps to control the undesirable 
side effects of a liquid phase in the live steam line and 
turbines. A monitor, however, is subject to certain re- 
strictions. Wet steam must be measured in situ since 
removing the steam from its environment distorts the 
parameters of interest. The steam flow is hostile meas- 
urement environment, thus any parts of an on-line 
monitor in contact with the steam must be capable of 
withstanding long term e: re to extremes in tem- 
peratures and pressures. use the sizes and distri- 
butions of particles vary with location inside the pipe, 
the monitor must also be capable of making measure- 
ments as a function of the pipe radius. Finally, since 
the measurement is made in a production environ- 
ment, limited access to the steam is available. In the 
following paper, results from an Oak Ridge National 
Laboratory (ORNL) program to investigate a new 
probe for = liquid phase measurements in steam 
are discussed. The probe accesses the steam nonin- 
vasively through a single optical port, and uses multi- 
ple wavelength visibility measurements to characterize 
the wet steam particles. The new optical technique is 
described and the results obtained from initial experi 
— <—e aerosol particles are discussed. 23 ri 
igs., . 
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The traveler attended the international meeting on re- 
actor safety, which included 24 technical sessions, a 
special panel session, and four poster sessions, in ad- 
dition to formal opening and closing sessions. The 
traveler presented ORNL work in a poster session; in- 
terest in this work was indicated by extensive inspec- 
tion and detailed discussion with eur nage from many 
countries, especially France, Canada, and Japan. 
Highlights of the most relevant papers and discussions 
are summarized. The subsequent laboratory visits pro- 
vided further opportunities to inspect experimental fa- 
cilities and to discuss, in detail, the experimental tech- 
niques and results. The main impressions of these 
visits are summarized, and the benefits to ORNL and 
NRC programs are discussed. 
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The travelers participated in multiple IAEA meetings 
on fuel improvements and advanced technologies for 
light water reactors. The meeting in Vienna was a plan- 
ning meeting to determine what should be done in an 
Agency-proposed study of many possible improve- 
ments to LWR fuel to improve its economics, reliability, 
and uranium utilization. The scope of reasonable im- 
provements to be studied as recommended by the ad- 
visors was much smaller than Agency expectations; 
our future participation in this auitner may need to be re- 
examined after the Agency decides precisely what it 
hopes to accomplish. The travelers then participated 
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in multiple International Atomic Energy i (IAEA) 
meeti on technologies for water-cooled reactors. 
At the Technical Committee Meeting, the travelers pre- 
sented papers and worked with the committee to de- 
velop internationally agreed upon definitions and un- 
derstandings of safety tome for advanced reactors. At 
the International Working Group Meeting, the travelers 
worked with the group to plan future IAEA meetings on 
advanced water-cooled reactor technology. The meet- 
ings provided information of the direction and scope of 
foreign advanced and developmental water-cooled re- 
actor research programs. In particular, a better under- 
standing of the programs in Sweden, Canada, Italy, 
and Japan was obtained. Work in Canada at Chalk 
River on a developmental Candu reactor work may be 
applicable in the United States for a developmental 
light-water reactor. 
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One of the primary | oo of the Centralized Reliability 
Data ization (CREDO) is to be an international 
focal point for the collection, analysis, and dissemina- 
tion of liquid metal reactor (LMR) component reliability, 
pro ge and eae ea (RAM) data. During FY- 
1985, the Department of Energy (DOE) entered ot a 
Specific Memorandum of Agreement (SMA) with 

Japan’s Power Reactor and Nuclear Fuel Develop- 
ment Corporation (PNC) regarding ative data 
exchange efforts. This a ae was CREDO’s first 
step toward internationalization and represented an 
initial realization of the previously mentioned goal. 
DOE’s interest in further internationalization of the 
CREDO system was the primary motivation for the 
traveler’s attendance at the Reliability ‘87 conference. 
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The traveler participated in a seminar at the Institute of 
Nuclear Technology, in Madrid, Spain, with members 
of the host institution and the nuclear industry (utilities 
and vendors). The topics discussed at the seminar 
were stochastics methods for the diagnosis and detec- 
tion of anomalies in nuclear systems and nonlinear dy- 
namics and chaos in nuclear reactors. The Institute is 
interested in promoting the use of these techniques for 
the surveillance of nuclear plants in Spain and the In- 
stitute wants to convince the utilities to allow access to 
their plants for measurements. The Director of the In- 
stitute expressed interest in collaborating with the Oak 
Ridge National Laboratory in the implementation of 
these techniques and they are ge oy share the da- 
tabank to be obtained with ORNL. stop in Madrid 
was on the way to Valencia, Spain, where the traveler 
participated as co-director and author in the NATO Ad- 
vanced Research Workshop entitled “Noise and Non- 
linear Phenomena in Nuclear Systems.” Thirty-five 
papers were discussed at the meeting by participants 
from 14 different countries (9 of them NATO mem- 
bers). The presentations covered basic and applied 
aspects of the subject with the following implications 
for DOE/NRC programs: (1) the use of the third 
moment to describe stochastic variables can be used 
to detect nonlinear processes related to the abnormal 
behavior of nuclear systems and to monitor criticality; 
(2) the analysis of xenon oscillations and the 

ment of optimal control concepts, subjects that are rel- 
evant to the design of the Advanced Neutron Source, 
have already been influenced by the boom of the non- 
linear analysis in the physical sciences. Similar im- 
pacts were noticed in the stability analysis and the 
analysis of mechanical vibrations in nuclear reactors. 
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The First International Seminar on Seismic Base Isola- 
tion of Nuclear Power Facilities was ized by the 
authors of this paper. It was held in Francisco, 
California, USA, on August 21--22, 1989, in conjunc- 
tion with the tenth International Conference on Struc- 
tural Mechanics in Reactor Technology (SMiRT-10). 
The purpose of the seminar was to provide an interna- 
tional forum for discussion on the application of base 


signers, structural engineers, and nuclear power plant 
pe pene Seismic isolation is certainly one of the 

most significant Nom ot engineering develop- 
ments in recent years. was clearly demonstrated 
by the very large attendance at this seminar and the 
various papers presented. Isolation system act as fil- 
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During power plant transients, a control room operator 
is deluged with amounts of diverse information of 
varying degrees of importance and in different format. 
Control room operators are sometimes overwhelmed. 
Pee Bacteria Dig a ag mse aeapleee y 
operating procedures thereby bypassing most deep- 
level reasoning. The application of expert systems to 
process alarms and to perform diagnosis can substan- 
tially improve the quality of information presented to 
operators. The high-level goal of the Alarm Processing 
System is for operators to enthusiastically accept a 
new technology that will improve their response to 
alarms during plant transient conditions. The Alarm 

dynamically prioritizes alarms 
based on the state of the plant; reduces the amount of 
ee oon 
displaying alarms in accordance with the present state 
of the piant; and allows nuisance alarms to be sup- 
pressed. Object-oriented ming techniques are 
used to describe pliant and binary sensors, 
alarms, and plant states. The system reasons about 
nuisance signals taken off-line by using logic system 
that has three states: true, false, and null. A null or 
invalid state is propagated through the logic until the 
operator can assign a derived value for the signal. 5 
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This document contains Performance Objectives and 
Criteria intended to serve as a working reference for 
Office of the Deputy As- 


sty Appian of the Department's 


more prea factitins and sites. The Performance 
Objectives are broad in scope. Each generally covers 


December 1, 1990 229 





NUCLEAR SCIENCE & TECHNOLOGY 
Reactor Engineering & Nuclear Power Plants 


a single, well-defined management area. The su; - 
ing Criteria are more specific in scope and typically de- 
scribe a particular activity that are listed under each 
Performance Objective. These criteria address re- 
quirements of a DOE Order, appropriate nuclear indus- 
try lesson-learned, appropriate NRC-licensed facility 
requirement, or appropriate industry standard. 


061,632 

DE90013648/GAR PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 
Westinghouse Hanford Company 100 Areas envi- 
ronmentai releases for 1988. 

D. J. Rokkan. Mar 90, 22p WHC-EP-0165-1 

Contract 76ERO1112act ACO6-87RL10930 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


In 1988, there were no adverse trends observed from 
the routine radioactive and chemical discharges in the 
100 Areas. Also, releases specifically from the N Re- 
actor in the 100-N Area were within the technical spec- 
ifications that limit operation of the plant. These re- 
leases were as expected, for the N Reactor has been 
shut down since January 7, 1987. The radiological and 
chemical releases in 1988 were generally less than 
those in 1987 due to the continued shutdown of the N 
Reactor. Initially this extended shutdown was ordered 
for upgrading of the reactor safety systems. However, 
N Reactor has remained shut down in “cold standby,” 
due to the uncertain role it has in producing special 
nuclear materials. This document contains information 
on nonradioactive and radioactive substances re- 
leased to the environment from Westinghouse Han- 
ford Company facilities in the 100 Areas during calen- 
dar year 1988. 2 refs., 9 figs., 18 tabs. 
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Arms control treaties that reduce the number of de- 
ployable nuclear-warhead delivery systems might also 
lead to provisions for the verified dismantlement of nu- 
clear weapons. Based on public information and very 
simple conceptual models of nuclear warheads, one 
can visualize a set of procedural and technological re- 
quirements to account for warheads removed from de- 
ployed sites and ultimately dismantled. To accomplish 
the accounting function, verification-quality tags and/ 
or seals might be needed in order that the warheads 
taken out of storage can be tracked to the dismantle- 
ment site. These tags/seals would represent an over- 
lay on the existing chain of custody. The verified dis- 
mantiement of the warheads poses special problems 
in confirming their identity and in avoiding the loss of 
sensitive information. A central factor is the publicly 
recognized need for some minimum quantity of fissile 
material to constitute a nuclear warhead. A measure- 
ment system that could make such a determination 
without giving away unnecessary information would be 
desired. Some approaches based on existing fissile 
assay methods are discussed. 1 ref., 2 figs. 
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The Experimental Breeder Reactor-2 (EBR-2) is a 
sodium cooled power reactor supplying about 20 MWe 
to the Idaho National Engineering Laboratory (INEL) 
grid and, in addition, is the key component in the devel- 
opment of the Integral Fast Reactor (IFR). EBR-2’s 
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testing capability is extensive and has seen four major 
phases: (1) demonstration of LMFBR power pliant fea- 
sibility, (2) irradiation testing for fuel and material de- 
velopment. (3) testing the off-normal performance of 
fuel and plant systems and (4) operation as the IFR 
prototype, developing and demonstrating the IFR tech- 
nology associated with fuel and plant design. Specific 
programs being carried out in support of the IFR in- 
clude advanced fuels and materials development and 
component testing. This paper discusses EBR-2 as 
the IFR prototype and the associated testing pro- 
grams. 29 refs. 
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An attempt was made to develop techniques for de- 
tecting aging effects or increases in catastrophic fail- 
ures of safety related equipment at the N Reactor, 
using an equipment failure rate database developed as 
part of the N Reactor Level 1 Probabilistic Risk As- 
sessment (PRA). 2 refs., 8 figs., 2 tabs. 
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The Experimental Breeder Reactor-2 (EBR-2) is a 
sodium cooled power reactor supplying about 20 MWe 
to the Idaho National Engineering Laboratory (INEL) 
grid and, in addition, is the key component in the devel- 
opment of the Integral Fast Reactor (IFR). EBR-2’s 
testing capability is extensive and has seen four major 
phases: (1) demonstration of LMFBR power plant fea- 
sibility, (2) irradiation testing for fuel and material de- 
velopment, (3) testing the off-normal performance of 
fuel and plant systems and (4) operation as the IFR 
prototype, developing and demonstrating the IFR tech- 
nology associated with fuel and plant design. Specific 
— being carried out in support of the IFR in- 
clude advanced fuels and materials development, ad- 
vanced control system development, plant diagnostics 
development and a testing. This paper dis- 
cusses EBR-2 as the IFR prototype and the associat- 
ed testing programs. 29 refs. 
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Passive/inherent safety implies a technical revolution 
in our approach to nuclear power safety. This direction 
is discussed herein for light-water reactors (LWRs) -- 
the predominant type of power reactor used in the 
world today. At Oak Ridge National Laboratory (ORNL) 
the approach to the development of passive/inherent 
safety for LWRs consists of four steps: identify and 
quantify safety requirements and goals; identify and 
quantify the technical functional requirements needed 
for safety; identify, invent, develop, and quantify tech- 
nical options that meet both of the above require- 
ments; and integrate safety systems into designs of 


economic and reliable nuclear power plants. Signifi- 
cant progress has been achieved in the first three 
steps of this program. The last step involves primarily 
the reactor vendors. These activities, as well as relat- 
— worldwide, are described here. 27 refs., 7 
tabs. 
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The enclosed ergs are Amendment 21 of the N Re- 
actor Updated Safety Analysis Report (NUSAR). 
NUSAR, formerly UNI-M-90, was revised by 18 
amendments that were issued by UNC Nuclear Indus- 
tries, the contractor previously responsible for N Reac- 
tor operations. As of June 1987, Westinghouse Han- 
ford Company (WHC) acquired the ations and en- 
gineering contract for N Reactor and other facilities at 
Hanford. The document number for NUSAR then 
became WHC-SP-0297. The first revision was issued 
by WHC as Amendment 19, prepared originally by 
UNC. Summaries of each of the amendments are in- 
cluded in NUSAR Section 1.1. 
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All of Okochi-Prizes awarded achievements at 35th 
commendation were reported. “Reactive dye with two 
different functions” was selected for Okochi-Prize. 
“Development of new production process of acrylam- 
ide and its commercialization” was awarded by Spe- 
cial Production Prize. Prize. for Technology were given 
to “Development of three dimensional CAD system for 
atomic power plant” and 4 others, while Prizes for Pro- 
duction were given to “Development of large capacity 
ECL, RAM, and their mass production” and 8 other 
achievements. All of 15 summarized reports of 
achievements explained history of each development, 
outline of its technology, characteristics of invention, 
patents applied, and results with economical effects. 
166 figs., 29 tabs. 
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The report is a compilation of papers which were ‘oa 
sented at the Third IAEA Specialists’ Meeting on Sub- 
critical Crack Growth, held in Moscow, USSR, on May 
14-17, 1990. Volume 1 contains the welcoming re- 
marks and attendance records, as well as the contrib- 
uted papers for Session I, covering Corrosion Fatigue. 
Volume 2 contains the contributed papers for Sessions 
li, Ill, and IV, covering Stress-Corrosion Cracking, Test 
Methods, Models and Mechanisms, and summaries of 
National Programs in Argentina and the United King- 
dom. Included as well are the Conclusions and Rec- 
ommendations (Session V) developed by the organiz- 
ing committee of the meeting, and discussed and ap- 
proved by the participants. 
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The report is a compilation of papers which were pre- 
sented at the Third IAEA Specialists’ Meeting on Sub- 
critical Crack Growth, held in Moscow, USSR, on May 
14-17, 1990. Volume 2 contains the contributed 
papers for Sessions Il, Ill, and IV, covering Stress-Cor- 
rosion Cracking, Test Methods, Models and Mecha- 
nisms, and summaries of National Programs in Argen- 
tina and the United Kingdom. Included as well are the 
Conclusions and Recommendations (Session V) de- 
veloped by the organizing committee of the meeting, 
and discussed and approved by the participants. 
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The monthly report contains Licensee Event Report 
(LER) operational information that was processed into 
the LER data file of the Nuclear Safety Information 
Center (NSIC) during the one month period identified 
on the cover of the document. The LER summaries in 
the report are arranged alphabetically by facility name 
and then chronologically by event date for each facili- 
ty. Component, system, keyword, and component 
vendor indexes follow the summaries. 
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Battelle Columbus Div., OH. 

Radionuclide Release Calculations for Selected 
— Accident Scenarios. Supplemental Calcula- 
tions. 

Technical rept. 

R. S. Denning, M. T. Leonard, P. Cybulskis, K. W. 
Lee, and H. Jordan. Aug 90, 382p BMI-2139-VOL-6 
Also available from Supt. of Docs. See also NUREG/ 
CR-4624-V5. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC. Office of Nuclear Regulatory 
Research. 


The results of source term calculations are reported. 
The calculations were performed in support of the 
NUREG-1150 study. Analyses were performed for 
three plants: Peach Bottom, a Mark I, boiling water re- 
actor; Surry, a poe pony onion containment, pressur- 
ized water reactor; and Sequoyah, a subatmospheric 
containment, pressurized water reactor. Complete 
source term results are presented for the following se- 
quences: short term station blackout with failure of the 
ADS system in the Peach Bottom plant; Station black- 
out with pump seal LOCA in the Surry plant; station 
blackout with a pump seal LOCA in the Sequoyah 
plant; and a very small break with loss of ECC and 
spray recirculation in the Sequoyah plant. 
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Analysis Center. 

Precursors to Potential Severe Core Damage Acci- 
dents: 1989. A Status Report. Main Report and Ap- 
pendix A. 

Technical rept. 

J. W. Minarick, J. W. Cletcher, D. A. Copinger, and B. 
W. Dolan. Aug 90, 117p ORNL/NOAC-232-VOL-11 
Contract DE-AC05-840R21400 

Also available from Supt. of Docs. See also NUREG/ 
CR-4674-V9. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC. Office for Analysis and Eval- 
uation of Operational Data. 


Thirty operational events with conditional probabilities 
of core damage of 1.0 x 10 to the minus 6 power or 
higher occurring at commercial light-water reactors 
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during 1989 are considered to be precursors to poten- 
tial severe core damage. These are described along 
with associated significance estimates, categorization, 
and subsequent analyses. The study is a continuation 
of earlier work, which evaluated the 1969-1981 and 
1984-1988 events. The report discusses (1) the gener- 
al rationale for the study, (2) the selection and docu- 
mentation of events as precursors, (3) the estimation 
and use of conditional probabilities of subsequent 
severe core damage to rank precursor events, and (4) 
the plant models used in the analysis process. 
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Precursors to Potential Severe Core oan Acci- 
dents: 1989 A Status Report. Appendices B and C 
Technical rept. 

J. W. Minarick, J. W. Cletcher, D. A. Copinger, and B. 
W. Dolan. Aug 90, 516p ORNL/NOAC-232-VOL-12 
Contract DE-AC05-840R21400 

Also available from Supt. of Docs. See also NUREG/ 
CR-4674-V10. Sponsored by Nuclear Regulatory 
Commission, Washington, DC. Office for Analysis and 
Evaluation of Operational Data. 


Contents: 
Precursors; 
Containment-related and other event 
documentation. 
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PARAMETER, Inc., Elm Grove, WI. 

Closeout of IE Bulletin 83-05: ASME Nuclear Code 
Pumps and Spare Parts Manufactured by the Hay- 
ward Tyler Pump Company. 

Technical rept. 24 Mar 88-13 Jul 90. 

W. J. Foley, R. S. Dean, and A. Hennick. Aug 90, 
34p PARAMETER/IE-188 

Also available from Supt. of Docs.Portions of this doc- 
ument are not fully ~~ Sponsored by Nuclear Reg- 
ulatory Commission, Washington, DC. Office of Nucle- 
ar Reactor Regulation. 


Documentation is provided in the report to close IE 
Bulletin 83-05 regarding ASME nuclear code pumps 
and spare parts manufactured by the Hayward Tyler 
Pump Company (HTPC). The bulletin was issued (1) to 
alert holders of operating licenses and construction 
permits of nuclear power plants that HTPC failed to 
implement effectively their quality assurance (QA) pro- 
gram from 1977 to 1981 and (2) to require affected 
utilities to take action to resolve the potential for failure 
of the subject pumps and their e parts. Evaluation 
of utility responses and NRC/ p n inspection re- 
ports shows that reliability of the affected pumps was 
ensured by means of procedures and performance 
testing of the pumps as required by the bulletin. Based 
on the evaluation, in accordance with specific criteria, 
the bulletin is closed for 116 (98%) of the 118 facilities 
to which it was issued for action and which were not 
shut down indefinitely or permanently at the time of 
issuance of the report. A follow-up item is proposed for 
the two facilities with open bulletin status. Based on 
favorable results, a conclusion is presented to indicate 
that the bulletin concerns have been resolved. 
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NUREG/CR-5395-V11/GAR PC A22/MF A03 
Babcock and Wilcox Co., Lynchburg, VA. Nuclear 


Power Div. 
Multiloop integral stem Test (MIST): Final 
Report. MIST Phase IV Tests. 

Technical rept. Jun 86-Mar 88. 

G. O. Geissler. Aug 90, 507p BAW-2067-VOL-11, 
EPRI-NP-6480-VOL-11 

Also available from Supt. of Docs. See also NUREG/ 
CR-5395-V10. Sponsored by Nuclear Regulatory 
Commission, Washington, DC. Office of Nuclear Regu- 


latory Research, and Electric Power Research Inst., 
Palo Alto, CA. 


The Multiloop Integral System Test (MIST) is part of a 
multiphase program started in 1983 to address small- 
break loss-of-coolant accidents (SBLOCAs) specific to 
Babcock and Wilcox designed plants. The unique fea- 
tures of the Babcock and Wilcox design, specifically 
the hot leg U-bends and steam generators, prevented 
the use of existing integral system data or existing inte- 

ral facilities to address the thermal-hydraulic 

BLOCA questions. MIST and two other — fa- 
cilities were specifically designed and constructed for 
the program, and an existing facility--the Once 
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Through Integral System (OTIS)--was also used. Data 
from MIST and the other facilities will be used to 
benchmark the adequacy of system codes, such as 
RELAPS5 and TRAC, for predicting abnormal plant tran- 
sients. The MIST program is reported in 11 volumes. 
The Volume 11 pertains to MIST Phase IV tests per- 
formed to investigate risk dominant transients and 
non-LOCA events. 
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Power Div. 
Multi Int System Test (MIST): Final 
Report. MIST Phase IV Tests (Addendum). 
Technical rept. Jun 86-Mar 88. 

G. O. Geissler. Aug 90, 254p BAW-2099-VOL-11- 
ADD, EPRI-NP-6480-VOL-11-ADD 

Also available from Supt. of Docs. See also NUREG/ 
CR-5395-V11. Sponsored by Nuclear Regulatory 
Commission, Washington, DC. Office of Nuclear Regu- 
latory Research, and Electric Power Research Inst., 
Palo Alto, CA. 


The Multiloop Integral System Test (MIST) is part of a 
multiphase program started in 1983 to address small- 
break loss-of-coolant accidents (SBLOCAs) specific to 
Babcock and Wilcox designed plants. The unique fea- 
tures of the Babcock and Wilcox design, specifically 
the hot leg U-bends and steam generators, prevented 
the use of existing integral system data or existing inte- 

ral facilities to address the thermal-hydraulic 

BLOCA questions. MIST and two other supporting fa- 
cilities were specifically designed and constructed for 
this program, and an existing facility--the Once 
Through Integral System (OTIS)--was also used. Data 
from MIST and the other facilities will be used to 
benchmark the adequacy of system codes, such as 
RELAP5 and TRAC, for predicting abnormal plant tran- 
sients. The MIST program is reported in 11 volumes. 
The Volume 11 addendum: pertains to MIST natural cir- 
culation tests. 
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Evaluation of the Effects of Local Control Station 
Design Configurations on Human Performance 
and Nuclear Power Plant Risk. 

Technical rept. 

J. O’Hara, C. Ruger, J. Higgins, W. Luckas, and D. 
Crouch. Sep 90, 72p BNL-NUREG-52236 

Also available from Supt. of Docs. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Office 
of Nuclear Regulatory Research. 


A human factors analysis was performed to assess 
how identified upgrades to local control stations 
(LCSs) in nuclear power plants affect both human per- 
formance and piant risk. Upgrades in the design of in- 
dividual control panels and overall improvement of 
functional centralization were considered. The analy- 
sis een. was accomplished in four stages. 
First, a list of LCS human engineering design deficien- 
cies was developed. From the data, a set of potential 
upgrades were defined to correct the deficiencies. 
Second, the effects of the upgrades on human error 
probabilities (HEPs) were determined using a comput- 
er-based methodology for soliciting expert judgement. 
Third, the HEPs were ty rg through a plant prob- 
abilistic risk assessment (PRA), and new core melt fre- 
quencies were established. The results indicated that 
implementation of both types of upgrades would im- 
prove human performance and lower risk, but that only 
the panel design improvements would be cost benefi- 
cial. 
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NUREG/CR-5575/GAR 

Idaho National Engineering Lab., Idaho Falls. 

Quantitative Analysis of Potential Performance Im- 

| epee for the Dry PWR Containment. 
echnical rept. 

D. L. Kelly, D. J. Pafford, J. A. Schroeder, and K. R. 

Jones. Aug 90, 151p EGG-2602 

Contract DE-AC07-761D01570 

Also available from Supt. of Docs. Sponsored by Nu- 

clear Regulatory Commission, Washington, DC. 2 

of Nuclear Regulatory Research, and Department of 

Energy, Washington, DC. 


The report calculates the risk benefit associated with 


potential performance improvements for the large dry 
pressurized water reactor (PWR) containment. The 
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analysis is based on the June 1989 draft NUREG-1150 
results for the Zion commercial nuclear reactor. Simpli- 
fied containment event trees and the large accident 
progression event trees from draft NUREG-1150 are 
used to evaluate the effects of potential improvements 
on the response of the Zion containment to dominant 
severe accident sequences. Source terms are gener- 
ated parametrically using the ZISOR code and offsite 
consequences are calculated with the MELCOR Acci- 
dent Consequence Code System (MACCS). The re- 
sults give point estimates of the risk reduction associ- 
ated with each containment improvement identified by 
Brookhaven National Laboratory in their draft Issues 
Characterization Report. 
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NUREG/CR-5583/GAR PC A04/MF A01 
Kalsi Engineering, Inc., Sugar Land, TX. 

Prediction of Check Valve Performance and Deg- 
radation in Nuciear Power Plant Systems: Wear 
and Impact Tests. 

Final technical rept. Sep 88-Apr 90. 

M. S. Kalsi, C. L. Horst, J. K. Wang, and V. Sharma. 
Aug 90, 65p KEI-1656 

Also available from Supt. of Docs. See also NUREG/ 
CR-5159. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC. Div. of Engineering. 


Check valve failures in nuclear power plants have led 
to safety concerns as well as extensive damage and 
loss of plant availability in recent years. Swing check 
valve internals may experience premature deteriora- 
tion if the disc is not firmly held open against its stop. 
At the present time no guidelines exist for the predic- 
tion of degradation trends and the determination of 
suitable inspection intervals. The research is aimed at 
developing a reliable quantitative wear and fatigue pre- 
diction model for swing check valves which can be 
used to improve the safety and reliability of their oper- 
ation. Additionally, the predictive techniques can be 
used to augment check valve preventive maintenance 
programs by providing the plant ane with quanti- 
tative and conservative estimates of damage potential 
for check valve internals. 
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NUREG-0540-V12-N7/GAR PC A16/MF A02 
Nuclear Regulatory Commission, Washington, DC. 
Office of Administration. 

Title List of Documents Made Publicly Available, 
July 1-31, 1990. 

Monthly rept. 

Sep 90, 366p 

Also available from Supt. of Docs. See also NUREG- 
0540-V12-N5. 


The document is a monthly publication containing de- 
scriptions of information received and generated by 
the U.S. Nuclear Regulatory Commission (NRC). The 
information includes (1) docketed material associated 
with civilian nuclear power plants and other uses of ra- 
dioactive materials, and (2) nondocketed material re- 
ceived and generated by NRC pertinent to its role as a 
regulatory agency. The following indexes are included: 
Personal Author, Corporate Source, Report Number, 
and Cross Reference to Principal Documents. 
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Nuclear Regulatory Commission, Washington, DC. 
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Enforcement Actions: Significant Actions Re- 
a Quarterly Progress Report April-June 


Technical rept. 


Sep 90, 487p 
Also available from Supt. of Docs. See also NUREG- 
0940-V9-N1. 


The compilation summarizes significant enforcement 
actions that have been resolved during one quarterly 
period (April - June 1990) and includes copies of let- 
ters, Notices, and Orders sent by the Nuclear Regula- 
tory Commission to licensees with respect to these en- 
forcement actions. It is anticipated that the information 
in the publication wili be widely disseminated to man- 
agers and employees engaged in activities licensed by 
the NRC, so that actions can be taken to improve 
safety by avoiding future violations similar to those de- 
scribed in the publication. 
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Special Committee Review of the Nuclear Regula- 
tory Commission’s Severe Accident Risks Report 
(NUREG-1150). 

J. C. Herbert, G. Apostolakis, E. H. A. Birkhofer, L. 

G. Hoegberg, and N. C. Rasmussen. Aug 90, 89; 
Also available from Supt. of Docs. See also NUREG- 
1150. Prepared in cooperation with California Univ., 
Los Angeles, Gesellschaft fuer Reaktorsicherheit 
m.b.H., Cologne (Germany, F.R.), Swedish Nuclear 
Power Inspectorate, Stockholm, and Massachusetts 
Inst. of Tech., Cambridge. 


In April 1989, the Nuclear oe acm Commission’s 
(NRC) Office of Nuclear Regulatory Research (RES) 
published a draft report ‘Severe Accident Risks: An 
Assessment for Five U.S. Nuclear Power Plants,’ 
NUREG-1150. Because the information in NUREG- 
1150 will play a significant role in implementing the 
NRC’s Severe Accident Policy, its quality and credibil- 
ity are of critical importance. Accordingly, the Commis- 
sion requested that the RES conduct a peer review of 
NUREG-1150 to ensure that the methods, safety in- 
sights and conclusions presented are appropriate and 
adequately reflect the current state of knowledge with 
respect to reactor safety. To this end, RES formed a 
special committee in June of 1989 under the provi- 
sions of the Federal Advisory Committee Act. The 
Committee, composed of a group of recognized na- 
tional and international experts in nuclear reactor 
safety, was charged with preparing a report reflecting 
their review of NUREG-1150 with respect to the ade- 
quacy of the methods, data, analysis and conclusions 
it set forth. The report which precedes reflects the re- 
sults of this peer review. 
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TIB/B90-81393/GAR PC E07 
Bundesministerium fuer Umwelt, Naturschutz und 
Reaktorsicherheit, Bonn . F.R.). 

Verhalten der RBMK-1000-Anlage bei Reaktivi- 
taetsstoerfaelien im Teillastbereich - ergaenzende 
Untersuchungen. (Behaviour of the RBMK-1000 
plant during reactivity disturbances under part 
load reduction - completing investigations). 

M. Clemente, and S. Langenbuch. Jun 89, 50p Rept 
nos. BMU-1990-250, GRS-A-1588 

Contract BMU SR 118/3 

In German. Schriftenreihe Reaktorsicherheit und 
Strahlenschutz, Ergebnisberichte, Untersuchungen, 
Studien, Gutachten. 


This report describes investigations of the behavior of 
a RBMK-1000 reactor core during reactivity initiated 
accidents and completes earlier studies of the Cherno- 
byl accident. Special questions related to this accident 
are studied, e.g. the effect of Xenon dynamics during 
the delayed load reduction and the coarse of the ex- 
periment as planned with the coast-down of four main 
recirculaton pumps at nominal part load conditions. 
The main interest is the detailed analysis of reactivity 
initiated accidents in the low power range till 25% 
during start-up. In the calculations no reactor trip is 
taken into account. The results confirm the unfavoura- 
ble effects of the positive void coefficient, which are 
amplified in the low power range. Finally the results are 
discussed in comparison to other positive reactivity ef- 
fects. (orig. (Copyright (c) 1990 by FIZ. Citation no. 
90:081393.) 
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Belastungen auf Systemkomponenten von LWR- 
Anlagen waehrend Stoerfalitransienten. (Loads on 
— components during accident tran- 
S. Meier, C. Mueller, and H. Bartalszky. May 89, 
129p Rept nos. BMU-1990-249, GRS-A-1565 
Contract BMU SR 271/3 

In German. Schriftenreihe Reaktorsicherheit und 
Strahlenschutz, Ergebnisberichte, Untersuchungen, 
Studien, Gutachten. 


Loadings of pipelines calculated with fluid-structure 
interacting codes and behaviour of valves determined 
with modular composed models are investigated. The 
elbow element of the structure-dynamic code ADINA 
regarding explicitly the ovalization was examined for 
the other effects of coupling with pipelines under inter- 
nal pressure. The stress distribution at the elbow was 
calculated with usual methods and compared with 
measurements and with curves calculated with 
ADINA. This was made for different wall thicknesses of 
the elbows. The differences resulting of this compari- 


son led to the development of a simple pipe shell ele- 
ment which considers the essential coupling-effects of 
the fluid dynamic. The connection of this element with 
the fluid code DAPSY results in the coupled code 
system DAPS which is applied on two pipe configura- 
tions typical for the power plant technique. The results 
show the advantage of the coupled analysis that is 
easier and less erroneaus. The uncoupled analysis 
shows in some cases simular results as the coupled 
calculation under the condition of the some integration 
time-step for the fluid and the structure and of no re- 
duction of dates for the determination of the load-time 
functions. Larger differences are obvious if pressure 
waves are reflected at components of yielded mount- 
ed pipelines. For those cases the application of cou- 
pled codes are recommended. For different valve 
types a modular valve model was developed. It can be 
applicated for various self-actuating valves. The model 
is integrated in the existing DAPSY-code and profits of 
the manifold possibilities of the code. ae of HP). 
(Copyright (c) 1990 by FIZ. Citation no. 90:081395.) 
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TIB/B90-81434/GAR PC E09 
Kernforschungszentrum Karlsruhe G.m.b.H. (Germa- 
m F.R.). Inst. fuer Neutronenphysik und Reaktortech- 
nik. 

Kalibration einer 3-Draht-Sonde fuer Messungen in 
nicht-isothermer Luftstroemung. (Calibration of a 
3-wire-probe for measurements in non-isothermal 
air flow). 

L. Meyer. Apr 90, 90p Rept no. KFK-4707 

In German. 


A method for the measurement of shear stresses, heat 
fluxes and turbulent Prandtl numbers in axial air flow 
through heated rod bundles was developed. A hot wire 
probe was applied consisting of an X-wire with a third 
wire upstream and perpendicular to the X-wire plane. 
The calibration method uses look-up tables. For set- 
ting up these tables the probe is calibrated through a 
range of pitch angles, velocities and temperatures in 
fixed intervalls. During the measurement the three an- 
emometer signals are simultaneously digitized and 
evaluated by determinating the position in the look-up 
table which corresponds to the three data. The instan- 
taneous temperature and velocity vectors are found by 
linear interpolation between the nearest points to the 
measured data in the look up table. This method is 
simple, accurate and fast in evaluation and is ideally 
suited for digital data processing. All RMS-values and 
correlations are calculated on-line. The report contains 
an analysis of errors pertaining to the measurement 
with X-wire probes with a third thermo-wire. The pro- 
gram listings for the evaluation of the look-up tables 
are included. (orig.). (Copyright (c) 1990 by FIZ. Cita- 
tion no. 90:081434.) 
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DE90012044/GAR PC A05/MF A01 
Westinghouse Savannah River Co., Aiken,SC. 
— of U(sub 3)O(sub 8)-aluminum cermet 
uel. 

H. B. Peacock. Mar 90, 81p WSRC-RP-89-981-Rev.1 
Contract AC09-89SR18035 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
—_— Original copy available until stock is exhaust- 


Nuclear fuel elements containing U(sub 3)O(sub 8) dis- 
persed in an aluminum matrix have been used in re- 
search and test reactors for about 30 years. These ele- 
ments, sometimes called cermet fuel, are made by 
powder metallurgical methods (PM) and can accom- 
modate up to approximately 65 wt % uranium in the 
core. Cermet fuel elements have been fabricated and 
irradiated at the Savannah River Site (SRS). Irradiation 
behavior is excellent. Extruded tubes with up to 52 wt 
% uranium have been successfully irradiated to fission 
densities of about 1.6 (times) 10(sup 21) fissions per 
cc of core. Physical, mechanical, and chemical proper- 
ties of cermet fuels are assembled into a reference 
document. Results will be used by Argonne National 
Laboratory to design cermet fuel elements for possible 
use in the New Production Reactor at SRS. 66 refs., 35 
figs., 12 tabs. 
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Jun 90, 409p K/ITP-343/Pt.3, CONF-9006192-Pt.3 
ba re AC05-840R21400 

uards training course on nuclear material safe- 
po Is for enrichment plants, Luxembourg (Luxem- 
bourg), 18-22 Jun 1990. Sponsored by Department of 
Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The main objective of this training course is to provide 
the participants with the necessary skills to perform in- 
spection activities at enrichment plants. This volume, 
Part 3, gives a description of a uranium enrichment 
plant and procedures for materials control, account- 
ability, and safeguards. (FSD) 
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International safeguards: Accounting for nuclear 
materials. 

L. G. Fishbone. 28 Sep 88, 20p BNL-52219 

Contract AC02-76CH00016 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
oo Original copy available until stock is exhaust- 


Nuclear safeguards applied by the International 
Atomic Energy Agency (IAEA) are one element of the 
“non-proliferation regime”, the collection of measures 
whose aim is to forestall the spread of nuclear weap- 
ons to countries that do not already possess them. 
Safeguards verifications provide evidence that nuclear 
materials in peaceful use for nuclear-power production 
are properly accounted for. Though carried out in co- 
operation with nuclear facility operators, the verifica- 
tions can provide assurance because they are de- 
signed with the capability to detect diversion, should it 
occur. Traditional safeguards verification measures 
conducted by inspectors of the IAEA include book au- 
diting; counting and identifying containers of nuclear 
material; measuring nuclear material; photographic 
and video surveillance; and sealing. Novel approaches 
to achieve greater efficiency and effectiveness in safe- 
guards verifications are under investigation as the 
number and complexity of nuclear facilities grow. 
These include the zone approach, which entails carry- 
ing out verifications for groups of facilities collectively, 
and randomization approach, which entails carrying 
out entire inspection visits some fraction of the time on 
a random basis. Both approaches show promise in 
particular situations, but, like traditional measures, 
must be tested to ensure their practical utility. These 
approaches are covered on this report. 15 refs., 16 
figs., 3 tabs. 
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Anal and modeling of fission product release 
je heated uranium-aluminum plate-type reactor 
ue 
R. P. Taleyarkhan. 1990, 20p CONF-900917-4 
Contract AC05-840R21400 
American Nuclear Society topical meeting on safety of 
non-commercial nuclear reactor research and irradia- 
tion facilities, Boise, ID (USA), 30 Sep - 3 Oct 1990. 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This pos ra provides a perspective overview and analy- 
sis of volatile fission product release data obtained for 
UAI reactor fuels, UAIx (alloy and dispersed), U(sub 
3)O(sub 8)--Al (dispersed), U(sub 3)Si(sub 2)--Al (dis- 
poms and U(sub 3)Si--Al (dispersed). Several short- 
comings in the experimental databases have been 
highlighted and areas of uncertainty identified related 
to extrapolation of correlation predictions. It is shown 
that fission product release characteristics for the UAI 
reactor fuels are radically different from power reactor 
fuels. Significant dependencies that exists on ambient 
medium, rate of release, fuel-type and structure, fis- 
sion product chemistry, and burnup are analyzed. The 
potential inaccuracies involved in using the CORSOR 
(i.e, exponential) approach for modeling release rate 
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dependence for UAI fuels with time are demonstrated 
and an alternate formulation which captures character- 
istic trends is —— A library of correlations and 
methods for pri ow? release rates (for each individ- 
ual volatile species) which may very with time, ambient 
environment, burnup, and temperature were devel- 
oped based upon analysis of characteristic data 
trends, phenomenological aspect, and regression 
analysis. A comparison of suggested correlation pre- 
dictions against measurements resulted in an overall 
mean value and standard deviation of 1.02 and 0.28, 
respectively, over the entire temperature range investi- 
gated. Overall, statistics improve significantly (mean = 
1.0, standard deviation = -10) if the Hanford Engi - 
ing and Development Laboratory (HEDL) data (which 
displayed considerable data scatter) are excluded. 10 
refs., 4 figs., 7 tabs. 
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Japan is one of the world leaders in artificial intelli- 
gence and robotics. A major collaborative program al- 
ready exists between the ORNL CFRP effort in ad- 
vanced pn i ne and the Japanese interest in 
remote handling for nuclear fuel reprocessing. The 
subject visit was stimulated by the Japanese to foster 
a broader exchange in the area of autonomous robot- 
ics and intelligent machines. Following a visit to 
CESAR approximately one year ago, JAERI 

a similar initiative in intelligent autonomous machines. 
This effort (HASP) has been formally approved as a 
ten year program, and initiated in its first year with eight 
full-time researchers. Beginning next year, it is expect- 
ed that this effort will grow to its maximum level of 25 
researchers per year. Prospects for potential technical 
exchange in Al/robotics appear promising. Additional 
opportunities may exist in remote handling for reactor 
decommissioning. 


061,663 

DE90013301/GAR PC A13/MF A02 
Battelle Pacific Northwest Labs., Richland, WA. 
TRUMP-BD: A computer code for the analysis of 
nuclear fuel assemblies under severe accident 
conditions. 

N. J. Lombardo, T. J. Marseille, M. D. White, and P. 
S. Lowery. Jun 90, 286p PNL-7353 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


TRUMP-BD (Boil Down) is an extension of the TRUMP 
(Edwards 1972) computer program for the analysis of 
nuclear fuel assemblies under severe accident condi- 
tions. This extension allows prediction of the heat 
transfer rates, metal-water oxidation rates, fission 
product release rates, steam generation and con- 
sumption rates, and temperature distributions for nu- 
clear fuel assemblies under core uncovery conditions. 
The heat transfer processes include conduction in 
solid structures, convection across fluid-solid bound- 
aries, and radiation between interacting surfaces. 
Metal-water reaction kinetics are modeled with empiri- 
cal relationships to predict the oxidation rates of 
steam-exposed Zircaloy and uranium metal. The 
metal-water oxidation models are parabolic in form 
with an Arrhenius temperature dependence. Uranium 
oxidation begins when fuel cladding failure occurs; Zir- 
caloy oxidation occurs continuously at temperatures 
above 13000(degree)F when metal and steam are 
available. From the metal-water reactions, the hydro- 
gen generation rate, total hydrogen release, and tem- 
poral and tial distribution of oxide formations are 
computed. Consumption of steam from the oxidation 
reactions and the effect of hydrogen on the coolant 
properties is modeled for independent coolant flow 
channels. Fission product release from exposed urani- 
um metal Zircaloy-clad fuel is modeled using empirical 
time and temperature relationships that consider the 
release to be subject to oxidation and volitization/diffu- 
sion ("bake-out”) release mechanisms. Release of the 
volatile species of iodine (I), tellurium (Te), cesium 
(Ce), ruthenium (Ru), strontium (Sr), zirconium (Zr), 
cerium (Cr), and barium (Ba) from uranium metal fuel 
may be modeled. 
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System 


The purpose of the Visual Artificially Intelligent Surveil- 
lance (VAIS) System is to test the feasibility of using 
image prec be technology tc monitor the move- 
ment of personnel and special nuclear materials 
(SNM) inside production facilities. To fulfill this purpose 
the VAIS System must to be able detect and track 
moving objects; detect non-moving objects; classify 
objects as a type of special nuclear material; and 
evaluate a set of rules governing the interactions be- 
tween objects and personnei. The VAIS System will be 
used as an aid to secure against insider threats by 
monitoring the area in a camera’s field of view and 
highlighting conditions that may require further evalua- 
tion by security personnel. The primary areas it wili be 
used are sheltered, secured areas where movement of 
personnel and SNMs is common. The advantage of 
using image processing is that it can use a video 
system currently installed in the controlled area and it 
is ph pee non-intrusive; it does not require sensors 

attached to the objects or personnel it is tracking. 
This paper will discuss the goals of the VAIS project, 
list some major requirements of the system, discuss its 
design, and give the project status. 
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pe are briefly given of a neutron source 
shi used to measure ile material content of 
spent, highly enriched reactor fuel. The mode of oper- 
ation used, results of analyzing 176 fuel packages and 
recommended system improvements are discussed. 
Four measurements were made on each of the fuel 
dion bang 203 poo f value, The manu nd 
ations pce oe 2.03 percent of value. The maximum indi- 
standard deviation was 9.27 percent. Appen- 
aa concerning imprecisions introduced by counting 
statistics and crane speed irregularities are given. Use 
of an improved neutron source shuffler, an improved 
fuel package motion system and modernized comput- 
er system should permit system performance to be lim- 
ited mainly by counting statistics, to about 1.5 percent 
of measured value. A stronger source could then be 
pro ig to further enhance system operation. 16 figs., 
3 ‘ 
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This manual was designed to provide complete docu- 
mentation for the computer system used by the EBR-I! 
Fuels and Materials Department, Argonne National 
Laboratory-West (ANL-W) for accountability of special 
nuclear materials (SNM). This document includes 
background information on the operation of the Fuel 
Manufacturing Facility (FMF), instructions on computer 
operations in correlation with production and a de- 
tailed manual for PC-DYMAC operation. 2 refs., 60 
figs. 
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The B&W Fuel Company and the Sacramento Munici- 
pal Utility District under the direction of the United 
States Department of Energy have participated in an 
axial blanket fuel demonstration project as part of a 
national effort to improve uranium utilization in light 
water reactors. The goal of the project was to design 
and irradiate a core of axial blanket fuel assemblies in 
a commercial pressurized water reactor. The axial 
blanket fuel — in this project can be used in oper- 
ating pressurized water reactors and involves replac- 
ing the top and bottom of the enriched fuel column with 
low enriched (< 1.0 wt % U-235) uranium. This reposi- 
tioning of the fissile inventory in the fuel rod leads to 
decreased neutron axial leakage and increased dis- 
charge burnups in the enriched fuel. The combination 
of these two phenomena yields savings in enrichment 
(separative work requirements), uranium, and fue 
cycle costs without significantly affecting either fuel 
performance or plant safety. This report, covering April 
1986 through June 1989, is the eighth and final 
progress report for the project. A milestone achieved 
during this reporting period was the restart and oper- 
ation of Rancho Seco cycle 7 after an unplanned shut- 
down at 33 EFPD on December 26, 1985. After the 
restart, operation continued to 245 EFPDs in June 
1989 when Rancho Seco was permanently shut down. 
This report presents a summary of results from this 
project through June 1989, focusing mainly on the 
period after the cycle 7 restart. Also, this final report 
contains a summary of the entire project. 
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A Level II/ill probabilistic risk assessment (PRA) has 
been performed for N Reactor, a Department of 
Energy (DOE) production reactor located on the Han- 
ford reservation in Washington. The accident progres- 
sion analysis documented in this report determines 
how core damage accidents identified in the Level | 
PRA progress from fuel damage to confinement re- 
sponse and potential releases the environment. The 
objectives of the study are to generate accident pro- 
gression data for the Level Il/Ill PRA source term 
model and to identify changes that could improve plant 
response under accident conditions. The scope of the 
analysis is comprehensive, excluding only sabotage 
and operator errors of commission. State-of-the-art 


methodology is employed based ro ged on the meth- 


ods developed by Sandia for the US Nuclear Regula- 
tory Commission in support of the NUREG-1150 study. 
The accident progression model allows complex inter- 
actions and dependencies between systems to be ex- 
plicitly considered. Latin Hypecube sampling was used 
to assess the phenomenological and systemic uncer- 
tainties associated with the primary and confinement 
system responses to the core damage accident. The 
results of the analysis show that the N Reactor con- 
finement concept provides significant radiological pro- 
pee for most of the accident progression pathways 
s ; 
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Tests to date demonstrate that metallic fuel for ad- 
vanced liquid metal reactors performs well, is easily re- 
processed and refabricated and provides inherent re- 
actor safety within an economic design. The behavior 
and performance of metallic fuel is “y to the demon- 
stration of the Integral Fast Reactor (IFR) concept at 
Argonne National Laboratory. Since 1985, more than 
40 assemblies of experimental fuel in addition to the 
standard metallic driver fuel for Experimental Breeder 
Reactor 2 (EBR-2)have been irradiated; several more 
continue to be designed and fabricated. Results have 
characterized the influence of a wide range of fabrica- 
tion, design and material variables upon irradiation be- 
havior throughout the fuel lifetime under normal and 
upset conditions including operation with breached 
cladding. Results of test, both in- and out-of-reactor, 
indicate that metallic fuel is readily and economically 
fabricated, capable of achieving high exposure and 
long reactor residence times, and possesses unique 
and promising safety features. 9 refs., 6 figs. 
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Solid sorbents, alumina, silica gel, and Amberlyst A-26 
have been tested for the cleanup of degraded TRUEX- 
NPH solvent. A sodium carbonate scrub alone does 
not completely remove acidic degradation products 
from highly degraded solvent and cannot restore the 
stripping performance of the solvent. By following the 
carbonate scrub with either neutral alumina or Amber- 
lyst A-26 anion exchange resin, the performance of the 
TRUEX-NPH is substantially restored. The degraded 
TRUEX-NPH was characterized before and after treat- 
ment by supercritical fluid chromatography. Its per- 
formance was evaluated by americium distribution 
ratios, phase-separation times, and lauric acid distribu- 
tion coefficients. 17 refs., 2 figs., 5 tabs. 
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The author attended and presented a paper at the 
international workshop on “Chemical Reactivity of 
Oxide Fuel and Fission Product Release,” which was 
cosponsored by the British Nuclear Energy and Cana- 
dian Nuclear societies, hosted by the Central Electrici- 
ty Generating Board, and endorsed by the US Depart- 
ment of Energy. The workshop topics included mecha- 
nisms of oxidation of UO(sub 2) in air; fission product 
release under inert, oxidizing, or reducing atmospheric 
conditions; oxidation of (U,Pu)O(sub 2) in air and dry 
fuel storage; and fission product release in reactor 
coolant. The program covered a broad spectrum of 
fuel and fission product release behavior. In addition, 
the writer chaired the session entitled ‘Oxidation of 
UO(sub 2) and Fission Product Release in Reactor 
Coolant.” One-day visits to research laboratories at 
Harwell and Winfrith proved to be helpful to our Severe 
Fuel Damage Research Program. Topics discussed 
were similar to those discussed at the workshop; how- 
ever, more emphasis was given to fission product re- 
lease and the chemical behavior of the released fis- 
sion products. 
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The progress report summarizes work performed by 
Argonne National Laboratory on long-term embrittle- 
ment of cast duplex stainless steels in LWR systems 
during the six months from April to September 1988. 
Characteristics of the primary mechanism of aging em- 
brittlement (i.e., spinodal decomposition of ferrite) and 
synergistic effects of alloying and impurity elements 
that influence the kinetics of the primary mechanism 
are discussed. Several secondary metallurgical proc- 
esses of embrittlement, strongly dependent on the C, 
N, Ni, Mo, and Si content of various heats, are identi- 
fied. Information on kinetics and data on impact prop- 
erties are analyzed and correlated with microstructural 
characteristics to provide a unified method of extrapo- 
lating accelerated-aging data to reactor operating con- 
ditions. Fracture toughness data are presented for 
several heats of cast stainless steel aged at tempera- 
tures between 320 and 450 C for times up to 10,000 h. 
The method and examples of estimating the impact 
strength and fracture toughness of cast components 
during reactor service are described. 
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Six wide-plate crack-arrest tests (WP-2 Series) are dis- 
cussed in the report. Each test utilized either a 1 x 1 x 
0.1-m or a 1 x 1x 0.15-m thick single-edge notch spec- 
imen, fabricated from a low-upper-shelf base material, 
that was subjected to a linear thermal gradient along 
the plane of crack propagation. The tests were con- 
ducted at the National Institute of Standards and Tech- 
nology and were designed to provide fracture-tough- 
ness measurements at temperatures approaching or 
above the onset of the Charpy upper-shelf regime, ina 
rising toughness region, and with an increasing driving 
force. Results obtained from these tests have pro- 
duced crack-arrest toughness values well above the 
limit recognized by the current ASME guidelines with 
arrests occurring at up to 102 C above the material 
DWNDT (60 C). The fracture data support: (1) use of 
fracture mechanics concepts to analyze cleavage run- 
arrest events, (2) treatment of cleavage and ductile 
fracture modes as separate events, and (3) fact that 
cleavage arrest occurs above the ASME limit. 
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The primary goal of the Heavy-Section Steel Irradiation 
Program is to provide a thorough, quantitative assess- 
ment of the effects of neutron irradiation on the materi- 
al behavior (particularly the fracture toughness proper- 
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ties) of typical pressure-vessel steels as they relate to 
light-water-reactor pressure-vessel integrity. The pro- 
gram includes direct continuation of irradiation studies 
—— conducted by the Heavy-Section Steel 

echnology Program augmented by enhanced exami- 
nations of the accompanying microstructural —— 
Effects of specimen size; material chemistry; product 
form and microstructure; irradiation fluence, flux, tem- 
perature, and spectrum; and postirradiation annealing 
are examined on a wide range of fracture properties. 
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MELCOR has been adapted for use in modeling the N 
Reactor core as a part of the recently completed N 
Reactor probabilistic risk assessment. Significant ad- 
aptation of MELCOR was required because of the hori- 
zontal, water cooled, graphite-moderated nature of the 
N Reactor core. The generation and verification of the 
revised N Reactor core model are described in this 
r. A —— production and core damage 
nchmark calculation is presented in which all signifi- 
cant parameters calculated by MELCOR agreed with 
those in the reference calculation to within approxi- 
mately 10%. The reference calculation required many 
CRAY CPU hours, while the MELCOR calculation was 
completed in less than 20 CPU minutes on a VAX 
8700. 7 refs., 3 figs., 1 tab. 
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The purpose of this report is to provide a point of refer- 
ence for DOE contractors and others when planning 
experiments needed to support new and modified pro- 
duction operations. The report will also be used by 
ENCOG to make recommendations to DOE pertainin 
to the critically experiment programs for the three DO 
Critical Mass Laboratories (at the Los Alamos Critical 
Experiments Facility, the Hanford Critical Mass Labo- 
ratory, and the Rocky Flats Plant critical mass labora- 
tory). This listing further provides for early dissemina- 
tion to the critically research community of experiment 
concepts (well before the planning or scheduling of 
such experiments); this will permit other experimenters 
to request adjuncts to the experiments, and allow them 
to contribute to the cost of an experiment to expedite 
its performance. 
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This five-year Outlay Program Plan documents the 
bases and plans for the nuclear criticality safety 
budget of the DOE Office of Safety Appraisals. Actual 
expenditures in FY 1987 and current funding levels for 
FY 1988 are presented, with descriptions of the vari- 
ous program elements. This Plant also specifies the 
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bases, assumptions and task planning for the FY 
1989, 1990, and 1991 budgets. The FY 1988 funding 
level is $1390K, and is 75% of last years projection. 
Objectives of the program and future obligations dic- 
tate expenditures about double the OMB submittal of 
$1355K as the operating funding. 
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Thermal-hydraulic benchmark analyses have been 
performed using the Transient Reactor Analysis Code 
(TRAC) for the Savannah River 1985 L-Area AC proc- 
ess flow tests. TRAC models were prepared and run 
for each of the 11 L-Area steady-state tests. Compari- 
son of the TRAC results with the Savannah River data 
focused on coolant pressures and flows in the six ex- 
ternal loops as well as the magnitude and distribution 
of coolant pressures in the upper plenum. In general, 
the TRAC pressures, pressure drops, and coolant flow 
rates in the external loops are in reasonable agree- 
ment with the data. Moreover, although the TRAC re- 
sults tend to slightly overpredict the upper- plenum 
pressure data, the results do provide an excellent rep- 
resentation of the radial and azimuthal variations in 
upper-plenum pressures. Thus, the 1985 L-Area 
benchmarks lend credibility and confidence to both 
TRAC and the TRAC Savannah River plant model. 4 
refs., 10 figs., 4 tabs. 
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Simulation is one of the most effective training metho- 
dologics for helping students transfer classroom 
knowledge to practical understanding. Simulations en- 
—- a student to apply newly learned facts to a 
credible problem faced in the real world. In applying 
knowledge, the student gains an operational under- 
standing of the task and confidence that the task can 

‘ormed under the pressures of reality. The 
power of simulation as a teaching tool does not have 
to be argued to this group. The dilemma is, how can 
simulations be integrated into more courses. The 
promise of computer simulations has sometimes not 
been realized because these simulations typically 
have been thought of as appropriate only for elabo- 
rate, complex projects, requiring a high cost of devel- 
opment and implementation. Sophisticated simula- 
tions typically require 500 manhours of development 
time per course hour of instruction. Because of the 
large amount of data and the need to process this data 
quickly these simulations usually need the processing 
power of a mini computer. A training center with ten 
student workstations could cost over $750,000 for the 
computers alone. With costs like these simulations 
only meet an effective cost/benefit ratio for training 
objectives that are extremely costly or hazardous to 
achieve with other methods. However, if a simulation 
could be delivered on a personal computer, the cost 
for the training center would be reduced to $35,000 
and the simulation would be accessible to more train- 
ees. And, if the time for development could be reduced 
to 60 manhours per course hour, development costs 
would be close to other teaching methodologies and 
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simulations could be effectively integrated into more 
courses. These were the objectives when the Tactical 
Assessment, Deployment and Decision making 
(TADD) simulation was pr . How these objec- 
tives were achieved is the subject of this paper. 
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An important aspect for the overall security in a nucle- 
ar facility is to detect the introduction of contraband 
that can be used to damage the facility or the people in 
it. Contraband detection is commonly done by metal 
detectors and X-ray scanning machines. Although 
there have been several technological advances in the 
area of explosives detection, the problem of weapon 
detection is still very dependent on human vigilance. 
This paper will present a study of an automated 
weapon detection system based on X-ray image proc- 
essing. Given reference images of certain types of 
contraband, the system first extracts their unique fea- 
tures and stores them in a database. Once the data- 
base is established, images from and X-ray scanning 
machine are checked to determine whether any clutter 
in the image can possibly contain a given contraband. 
The system then alerts the operator with a video dis- 
play of those threat clutters. The implementation and 
—_— of the system will be discussed in detail. 7 
igs. 
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The safeguards community is facing an era in which it 
will be called upon to tighten protection of nuclear ma- 
terial. At the same time, it is probable that safeguards 
will face more competition for available resources from 
other activities such as environmental cleanup. To 
exist in this era, it will be necessary to understand and 
coordinate all aspects of the safeguards system. Be- 
cause of the complexity of the interactions involved, 
this process puts a severe burden on designers and 
operators of ——— systems. This paper presents 
a simulation tool developed at the Los Alamos Nation- 
al Laboratory to allow users to examine the interac- 
tions among safeguards elements as they apply to 
combating the insider threat. The tool consists of a 
microcomputer-based simulation in which the user 
takes the role of the insider trying to remove nuclear 
material from a facility. The safeguards system is run 
by the computer and consists of both physical protec- 
tion and M computer elements. All data elements 
describing a scenario can be altered by the user. The 
program can aid in training, as well as in developing 
threat scenarios. 4 refs. 
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The Cobra Seal System consists of a passive fiber 
optic seal and verification equipment which have been 
modified to take advantage of current technology. The 
seal permits on-site verification without requiring re- 
placement of the seal. The modifications to the original 
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Cobra Seal System extended the maximum fiber optic 
cable length from 1 meter to 10 meters. This improve- 
ment allowed the Cobra Seal to be considered for ap- 
plication on dry irradiated fuel storage canisters at two 
Canadian facilities. These canisters are located in an 
exterior environment exposed to extreme weather 
conditions. This paper describe the application of the 
Cobra Seal to these canisters, a housing for the pro- 
tection of the Cobra Seal body from the environment, 
and some preliminary results of the IAEA field tests. 4 
refs. 
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The Analytic System and Software for Evaluating Safe- 
guards and Security (ASSESS) includes modules for 
analyzing vulnerabilities against outsider and insider 
adversaries. The ASSESS Outsider Analysis Module 
has been upgraded to allow for defining, analyzing, 
and displaying the results of multiple analyses. Once a 
set of threat definitions have been defined in one Out- 
sider file, they can be readily copied to other Outsider 
files. This multiple analysis, or batch, mode of oper- 
ation provides an efficient way of covering the stand- 
ard DOE outsider threat spectrum. A new approach for 
coupling the probability of interruption, P(I), values and 
values calculated by the ASSESS Neutralization 
module has been implemented in Outsider and is de- 
scribed. An enhanced capability for printing results of 
these multiple analyses is also included in the upgrad- 
ed Outside module. 7 refs., 7 figs., 1 tab. 
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Sandia National Laboratories, the International Atomic 
Energy Agency, and the Japan Atomic Energy Re- 
search Institute have designed an authentication 
system which will allow the IAEA to conduct independ- 
ent verification of records produced by the Portal Mon- 
itor (P/M) and Penetration Monitor (PN/M) systems in 
the Fast Critical Assembly (FCA) facility in Japan. Au- 
thentication Controllers installed at the P/M and at the 
PN/M will provide passive monitoring capabilities and 
randomly simulate activation of critical sensors. The 
Controllers will record data tagged with time and date, 
and store this information for retrieval by an IAEA in- 
spector using a personal computer. The Authentica- 
tion Controller clocks are synchronized with the C/S 
system clock to facilitate comparison of the data pro- 
duced by the authentication equipment and by the P/ 
M and PN/M. 5 refs., 3 figs. 
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At the —— of the International Atomic Energy 
Agency, a re Container System (SCS) is being de- 
veloped by Sandia National Laboratories to provide 
continuity of knowledge of safeguards items, such as 
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Agency standard weights and safeguards samples, 
stored within glove boxes. Incorporated into the SCS is 
the Authenticated Item Monitoring System (AIMS), 
also developed by Sandia Laboratories. The SCS 
allows the user to determine if an object stored within 
the container has been accessed or whether there 
have been any attempts to tamper with the system. 
The two components of the system are the Secure 
Container (SC), which is located within the glove box, 
and a remote receiver, located outside but nearby the 
glove box. The SC is comprised of a small battery op- 
erated RF transmitter base unit, including a motion-de- 
tecting switch, and a secured cover, which fits over the 
base unit. The SC is made of chemical- and water-re- 
sistant material, to allow for use in a corrosive atmos- 
phere. Authenticated data is stored in the receiver and 
is accessed through the use of a personal computer or 
a small printer. The computer interface allows the user 
to view, sort, and print data, while the printer interface 
jives a summary of alarm events for each SC. 1 ref., 2 
igs. 


061,686 

DE$0013364/GAR PC A01/MF A01 
Sandia National Labs., Albuquerque, NM. 

(AIMS). Authenticated Item Monitoring System 
J. L. Schoeneman, C. D. Jenkins, R. D. Tooley, and 
B. Warner. 1990, 5p SAND-90-0771C, CONF- 
9007106-25 

Contract AC04-76DP00789 

Institute of nuclear materials management confer- 
ence, Los Angeles, CA (USA), 15-18 Jul 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The Universal Authenticated Item Monitoring Systems 
(AIMS) will provide the International Atomic energy 
Agency (IAEA) with a convenient method of monitoring 
movement of selected items. The system consists of a 
number of small, battery-powered Sensor/Transmitter 
(ASTX) packs and a remote Receiver. Each ASTX 
pact, firmly attached to a selected item, contains a 
sensitive motion sensor that, when activated, causes 
the pack to transmit an authenticated RF message to 
the Receiver. In addition to monitoring item move- 
ments, an ASTX pack can be easily converted to 
detect and report a variety of sensor “Events” includ- 
ing valve actuations, switch closures for door open- 
ings, container openings, etc. Periodically, each ASTX 
pack is required to transmit “State of Health (SOH)” 
messages to the Receiver, thereby providing assur- 
ance that all ASTX packs are operational, and have 
not been tampered with. The occurrence of motion (or 
optional switch activations), ASTX enclosure tamper- 
ing, or missing SOH messages, each comprising an 
event, is time-tagged and stored by the Receiver for 
later retrieval during an inspection. The event history 
can be collected in a stand-along mode utilizing an in- 
ternal Receiver printer, or by using an IBM-compatible 
PC that can further process, sort and store the event 
history for later analysis and archival purposes. The 
PC provides the inspector with a user-friendly, interac- 
tive, menu-driven system for use during installation 
and collection periods. 
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A Nuisance Alarm Data System (NADS) was devel- 
oped to gather long- term background alarm data on 
exterior intrusion detectors as part of their evaluation. 
Since nuisance alarms play an important part in the 
selection of intrusion detectors for use at Department 
of Energy (DOE) facilities, an economical and reliable 
way to monitor and record there alarms was needed. 
NADS consists of an IBM Personal Computer and 
printer along with other commercial units to communi- 
cate with detectors, to gather weather data and to 
record video for assessment. Each alarm, its assess- 
ment and the weather conditions occurring at alarm 
time are placed into a database that is used in the eval- 
uation of the detector. The operating software is writ- 


ten in Turbo Pascal for easy maintenance and modifi- 
cation. A portable system, based on the NADS design, 
has been built and shipped to other DOE locations to 
do on-site alarm monitoring. This has been valuable for 
the comparison of different detectors in the on-site en- 
vironment and for testing new detectors when the ap- 
propriate conditions do not exist or cannot be simulat- 
ed at the Exterior Intrusion Detection Testbed. 
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This report is the outcome of a study of the technical 
and procedural requirements which would need to be 
met if the Agency and facility operators were to agree 
that under certain circumstances the operator could 
remove or apply on Agency seal in the absence of an 
inspector. In the FRG and USA a Programmes 
respectively an electronic seal (VACOSS) and a CCTV 
system (MIVS) have been developed. Through a joint 
project, an interface has been demonstrated which en- 
ables the seal data to be superimposed upon the sur- 
veillance data. This interface is briefly described in the 
appendix. A proposed application for this integrated 
system is to allow facility operators to carry-out some 
of the seal procedures normally performed by an in- 
spector, thereby reducing the need for inspector pres- 
ence at certain crucial times. 
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As the Lead Laboratory for the Department of Energy 
in the field of physical security, Sandia National Lab- 
oratories has had the opportunity to collect extensive 
amounts of information on the technologies of physical 
security. Over the past 15 years, the volume of this 
knowledge has become so extensive that Sandia is 
now taking steps to make this information as available 
as possible to the DOE community and, where possi- 
ble, other government agencies and NRC licensees. 
Through these technology transfer efforts, there are 
also programs available that allow cooperative re- 
search agreements between Sandia and the private 
sector as well. Six different technology transfer re- 
sources are being developed and used by the Safe- 
guards Engineering Department: (1) tech transfer 
manuals; (2) SAND documents; (3) safeguards librar- 
ies; (4) training courses & conferences; (5) technical 
assistance & tours; and (6) cooperative research & de- 
velopments agreements (CRADAs). 
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The Video Surveillance Unit (VSU) has been designed 
to provide a flexible, easy to operate video surveillance 
and recording capability for permanent rack-mountec 
installations. The system consists of a single rack 
mountable chassis and a camera enclosure. The chas 
sis contains two 8 mm video recorders, a color moni 
tor, system controller board, a video authenticatior 
verifier module (VAVM) and a universal power supply 





A separate camera housing contains a solid state 
camera and a video authentication processor module 
(VAPM). Through changes in the firmware in the 
system, the recorders can be commanded to record at 
the same time, on alternate time cycle, or sequentially. 
Each recorder is capable of storing up to 26,000 
scenes consisting of 6 to 8 video frames. The firmware 
can be changed to provide fewer recording with more 
frames per scene. The modular video authentication 
system provides verification of the integrity of the 
video transmission line between the camera and the 
recording chassis. 5 figs. 
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In this paper we identify the procedural requirements 
which would have to be met in order that facility opera- 
tors could complete some of the seal procedures nor- 
mally performed by an inspector, thereby reducing the 
demands for inspector presence at certain crucial 
times. The most often quoted example is the possibility 
that, where material is transferred under Agency seal, 
it may not be necessary for an inspector to be present 
to reverify the seal on arrival at the receiving facility if a 
VACOSS type electronic seal is used to record the 
date and time of seal removal. Although other possible 
opportunities may exist throughout the fuel cycle for 
operator use of Agency seals, only situations related to 
material shipments are considered here. 1 ref., 1 fig. 
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The Site Safeguards and Security Plan Preparation 
Guide lists 18 insider protection measures and pro- 
poses that each be evaluated for its effectiveness 
when completing an overall risk determination and that 
the results be included in each Master Safeguards and 
Security Agreement. The guide does not provide a way 
to make those evaluations, leaving it up to each orga- 
nization to devise its own means of evaluation. This 
paper presents an interim report on an effort to devel- 
op a method that would provide a systematic and 
structured process for making those evaluations, thus 
providing more uniform evaluations throughout the US 
Department of Energy community. The logic that sup- 
ports the approach being taken is included in this dis- 
cussion. 5 tabs. 
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Many facilities across America are concerned with the 
threat of airborne intruders. Many of these sites are 
near enough to airports to be covered by the FAA 
radar tee that airport. The radar airspace monitor- 
ing system (RAMS) provides the means of attaching to 
that radar, extracting needed information from it, and 
sending extracting needed information from it, and 
sending that information over an ordinary telephone 
line to the concerned site. At the site, the data are re- 
ceived, processed, and displayed by a computer. The 
system is designed so that an operator is not required 
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to constantly watch the display. If the computer de- 
tects a threat, an alarm sounds. The RAMS consists of 
two subsystems. One subsystem attaches to the sec- 
ondary beacon radar, which operates with the trans- 
ponder installed in most aircraft. The second subsys- 
tem attaches to the primary radar, which depends on 
radio waves reflected from the aircraft. Either subsys- 
tem can operate independently, but the combined sub- 
systems, create a more powerful system. With this 
system the site gains access to a multimillion dollar 
radar, its maintenance staff, administration, and the 
buildings required to house them for a modest $15,000 
in hardware.m 4 figs. 
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A variety of dolphin sonar discrimination experiments 
have been conducted, yet little is known about the 
cues used by dolphins in making fine target discrimina- 
tions. In order to gain insights on cues available to 
echolocating dolphins, sonar discrimination experi- 
ments were conducted with human subjects using the 
same targets employed in dolphin experiments. When 
digital recordings of echoes from targets ensonified 
with a dolphinlike signal were played back at a slower 
rate to human subjects, they could also make fine 
target discriminations under controlled laboratory con- 
ditions about as well as dolphins under less controlled 
conditions. Subjects reported that time-separation- 
pitch and duration cues were important. They also re- 
ported that low-amplitude echo components 32 dB 
below the maximum echo component were usable. 
The signal-to-noise ratio had to be greater than 10 dB 
above the detection threshold for simple discrimination 
and 30 dB for difficult discrimination. Except for two 
cases in which spectral cues in the form of ‘click pitch’ 
were important, subjects indicated that time-domain 
rather than frequency-domain processing seemed to 
be more relevant in analyzing the echoes. Keywords: 
Dolphins mammals; Sound pitch; Time domain; Target 
discrimination; Echolocation; Cues stimuli; Human 
teas) performance; Sonar discrimination; Reprints. 
Ic 
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A narrow band of high Chi a (23.1 ug liter-1) was ob- 
served at a salinity front in the western Mediterranean 
Sea in late November 1987. The biomass peak was 
found deep in the photic zone, at 54 m, in a region of 
low light. A single diatom species, Thalassiosira parth- 
eneia Schrader in gelationous colonies, represented 
98% of the total phytoplankton biomass in the layer 
and achieved abundance. Although lack of temporal 
sampling precludes precise determination of the proc- 
esses responsible, the high biomass accumulation and 
dominance by this species was likely due to its prefer- 
ence for low light coupled with turbulence-induced 
high nutrient levels. interleaving patterns in the tem- 
perature, salinity, and nutrient profiles suggest in- 
creased horizontal advection at the front. High shear 
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at the boundaries of the interleavings might confine 
the biomass to a thin band, as well as generate turbu- 
lence to mix nutrients in from surrounding layers. Alter- 
natively, stabilization of the water column following a 
brief, pulsed upwelling event could have reduced dis- 
persion of the biomass, thereby confining it to the thin 
layer we observed. Keywords: Ocean environments; 
Phytoplankton; Chemical oceanography; Ocean cur- 
rents. (jes) 
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This species profile is one of a series on coastal aquat- 
ic organisms, principally fish, of sport, commercial, or 
ecological importance. The profiles are designed to 
provide coastal managers, engineers, and biologists 
with a brief comprehensive sketch of the ne 
characteristics and environmental requirements of the 
species and to describe how populations of the spe- 
cies may be expected to react to environmental 
changes caused by coastal development. Each profile 
has sections on taxonomy, life history, ecological role, 
environmental requirements, and economic impor- 
tance, if applicable. The Pacific herring has a long his- 
tory of expioitation for human consumption and reduc- 
tion of fisheries for animal feeds and as an item of 
trade. It also provides food for a wide variety of pelag- 
ic, intertidal, and avian predators. The Pacific herring is 
particularly susceptible to the influences of shoreline 
development because its spawning grounds are limit- 
ed to rather specific intertidal and shallow subtidal lo- 
cations. This and other life history characteristics also 
(ode) it susceptible to overfishing. Fishes life cycles. 
c) 
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G. B. Pauley, D. A. Armstrong, R. Van Citter, and G. 
L. Thomas. Dec 89, 29p FWS-82/11.121, 


This species profile is one of a series on coastal aquat- 
ic organisms. The profiles are designed to provide 
coastal managers, engineers, and biologists with a 
brief comprehensive sketch of the biological charac- 
teristics and environmental requirements of the spe- 
cies and to describe how populations of the species 
may be expected to react to environmental changes 
caused by coastal development. Each profile has sec- 
tions on taxonomy, life history, ecological role, envi- 
ronmental requirements, and economic importance, if 
applicable. The Dungeness crab supports a valuable 
commercial and sport fishery along the west coast of 
the U.S. It occupies ecological niches in both marine 
and estuarine waters and is ecologically important as 
both predator and prey at all life stages. Recent stud- 
ies on the environmental consequences of dredging in 
estuaries have established a strong probability that the 
Dungeness crab population will be seriously reduced 
by habitat alteration from dredging unless proper pre- 
cautions are taken to reduce losses. (EDC) 
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This species profile is one of a series on coastal aquat- 
ic organisms. The profiles are designed to provide 
coastal managers, engineers, and biologists with a 
brief comprehensive sketch of the biological charac- 
teristics and environmental requirements of the spe- 
cies and to describe how populations of the species 
may be expected to react to environmental changes 


December 1, 1990 237 





OCEAN TECHNOLOGY & ENGINEERING 


Biological Oceanography 


caused by coastal development. Each profile has sec- 
tions on taxonomy, life history, ecological role, environ- 
mental — and economic importance, if ap- 
plicable. eye salmon are found in commercial 
uantities along the North American coast from the 
iumbia River to Bristol Bay, Alaska, and are the 
most valuable commercial fishery in both Alaska and 
British Columbia. They are extremely important as sub- 
sistence and ceremonial fish to the Indians of Alaska, 
British Columbia, and Washington. The brilliant red 
flesh of these fish is r= desired by both commercial 
and sport fishermen. ( ) 
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This species profile is one of a series on coastal aquat- 
ic organisms, principally fish, of sport, commercial, or 
pet ap importance. The profiles are designed to 

ide coastal managers, engineers, and biologists 
with a brief comprehensive sketch of the biological 
characteristics and environmental requirements of the 
species and describe how populations of the species 
may be expected to react to environmental changes 
caused by coastal development. Each profile has sec- 
tions on taxonomy, life history, ecological role, envi- 
ronmental requirements, and economic importance, if 
applicable. The “ee is an important sport and com- 
mercial fish, highly esteemed in the fresh seafood 
market. It occupies a special coastal niche generally in 
rocky locations and sand bottoms where there is con- 
siderable current (Wilby 1937). Any disruption of the 
coastal habitat by humans could seriously affect this 
important fishery. Fishes life cycles. (edc) 
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This species profile is one of a series on coastal aquat- 
ic organisms. The profiles are designed to provide 
coastal managers, engineers, and biologists with a 
brief comprehensive sketch of the biological charac- 
teristics and environmental requirements of the spe- 
cies and to describe how populations of the species 
may be expected to react to environmental changes 
caused by coastal development. Each profile has sec- 
tions on taxonomy, life history, ecological role, environ- 
mental requirements, and economic importance, if ap- 
plicable. The reefs constructed by reef-building tube 
worms along the S.E. Florida coast are significant both 
geologically and biologically. The ability of the worms 
to thrive under high-energy breaker conditions and to 
extend their colonial tube masses upward and sea- 
ward by extraction and agglutination of littoral drift ma- 
terials makes them important vectors in coastline de- 
velopment. Beachrock, converted from the reefs, and 
sand impounded on their landward sides provide for 
et recermn of beaches. Being wave resistant, the 
r protect the shore against wave attack and retard 
erosion. It appears likely that these tube worms are at 
least in part responsible for the formation and mainte- 
nance of beaches and barrier islands in S.E. Florida. 
The reefs provide hard and stable substrate, shelter, 
and food, and thereby allow many species to inhabit 
the surf zone. Keywords: Polychaeta. (edc) 
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AD-A224 861/5/GAR PC A03/MF A01 
University of Southern California, Los Angeles. 

Water Mass Subduction and the Transport of Phy- 
toplankton in a Coastal Upwelling System. 

L. Washburn, D. C. Kadko, B. H. Jones, T. Hayward, 
and P. M. Kosro. 1990, 40p 

Prepared in cooperation with Oregon State Univ, Cor- 
vallis, College of Oceanography, and Scripps Institu- 
tion of Oceanography, La Jolla, CA. 


An unanticipated observation during the Coastal Tran- 
sition Zone (CTZ) experiment is the occurrence of 
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layers of high concentrations of phytoplankton at 
depths often greatly exceeding the euphotic zone. 
These layers are found both near shore and offshore 
within a productive coastal upwelling system off north- 
ern California and are often observed in a strong off- 
shore jet that was present in the CTZ study area in 
1988. We explore the hypothesis that the water 
masses associated with these layers originate near the 
surface in the euphotic zone and are subsequently 
transported downward by vertical circulation process- 
es or subduction (other terms such as subsidence or 
downdwelling are equally descriptive). The subduction 
hypothesis is supported by a variety of physical, bio- 
logical, and geochemical indicators. (JES) 
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AD-A225 022/3/GAR PC A14/MF A02 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Environmental Lab. 

Proceedings of the Annual Meeting of the Aquatic 
Plant Control Research Program (24th) Held in 
Huntsville, Alabama on 13-16 November 1989. 

Final rept. 

J. S. Ruff. Jun 90, 323p Rept no. WES/MP/A-90-3 


Session topics include: Biological control of aquatic 
plants; Chemical control technology; and Special ses- 
sion - Guntersville Reservoir; Ecology of submersed 
aquatic plant species; and Computer-aided simulation 
procedures. 
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AD-A225 023/1/GAR PC A03/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Environmental Lab. 
Aquatic Piant Control Research Program: Effects 
of Salinity and irradiance Conditions on the 
Growth, Morphology and Chemical Composition of 
Submersed Aquatic Macrophytes. 

Final rept. 

R. R. Twilley, and J. W. Barko. Jul 90, 29p Rept no. 
WES/TR/A-90-5 

Prepared in collaboration with Univ. of Southwestern 
Louisiana, Lafayette. 


Hydrilla verticillata, Myriophylium spicatum, Potamoge- 
ton perfoliatus, and Vallisneria americana were com- 
pared among different salinity and light conditions. The 
Culture solution in five pairs of tanks was gradually ad- 
justed to salinities of 0, 2, 4,6, and 12 ppt. With the 
exception of H. verticillata, the sea plants may be con- 
sidered eurysaline species that are able to salinities 
one third the strength of seawater. With increasing sa- 
linity, the influorescence production decreased in M. 
spicatum and P. perfoliatus, yet asexual reproduction 
in the latter species by underground buds remained 
constant. Stem elongation increased in response to 
shading in M. spicatum, while shaded P. perfoliatus 
has higher concentrates of chlorophyll a. In associa- 
tion with high epiphytic mass, chlorophyll a concentra- 
tions in all species were greatest at 12 ppt. The con- 
centration of sodium increased in all four species ex- 
amined, indicating that these macrophytes did not pos- 
sess mechanisms to exclude this ion. The nitrogen 
content of the plants tested increased significantly with 
higher sodium concentrate, suggesting that nitrogen 
may be used in osmoregulation. 


061,704 

AD-A225 024/9/GAR PC A03/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Environmental Lab. 

Aquatic Piant Control Research Program: Effects 
of Water Chemistry on Submersed Aquatic Plants: 
A Synthesis. 

Final rept. 

R. M. Smart. Jul 90, 22p Rept no. WES/MP/A-90-4 


Submersed aquatic plants require a continual supply of 
inorganic carbon to fuel photosynthesis. However, the 
aquatic environment imposes limits on both the supply 
and availability of inorganic carbon. Several factors, in- 
cluding alkalinity, dissolved inorganic carbon (DIC), 
and pH, affect the availability of inorganic carbon. 
These factors are among the most important water 
chemistry parameters with respect to their potential ef- 
fects on the growth and distribution of submersed 
aquatic plants. Many submersed plants exhibit adapta- 
tions enabling them to more readily acquire inorganic 
carbon from the aquatic environment. A common ad- 
aptation is the ability to use bicarbonate (usually the 
predominant form of DIC) in photosynthesis. Photo- 
synthesis in bicarbonate users, typified by Eurasian 
watermilfoil, is roughly proportional to DIC concentra- 
tion. While photosynthesis is directly related to DIC, 


the relationship between plant biomass production 
and DIC is less clear. Factors other than DIC (such as 
nutrient limitation) also affect biomass production. Al- 
though inorganic carbon supply may limit growth rate, 
peak biomass attainment may be more likely limited by 
nitrogen availability. While water chemistry influences 
species distribution, it is unlikely that this factor is in- 
volved in limitations on biomass production. 
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AD-A225 025/6/GAR PC A03/MF A01 
Wisconsin Univ.-Madison. Coll. of Agricultural and Life 
Sciences. 

Aquatic Plant Control Research Program: Host 
Specificity of Microbial Flora from Eurasian Water- 
milfoii. 

Final rept. 

J. H. Andrews, R. F. Harris, C. S. Smith, and T. 
Chand. Jun 90, 34p WES/TR/A-90-3 

Contract DACW39-86-K-0002 


A laboratory assay was developed to evaluate microbi- 
al colonization of Eurasian watermilfoil (Myriophyllum 
spicatum). The assay consisted of a 24-hr association 
phase of plants with inoculum, followed by two micro- 
bial growth cycles of 3 days each. The system was 
used to evaluate the colonization potential of the fungi 
Colletotrichum gloeosporioides, Acremonium curvu- 
lum, Cladosporium herbarum, Aureobasidium pullu- 
lans, Paecilomyces sp., and an unidentified sterile, 
septate fungus. The fungi differed in the extent to 
which they attached to watermilfoil and in their ability 
to grow in association with it. There were relatively few 
significant differences among the tightly attached 
fungal populations after 24 hr, but growth of the better 
colonizers led to a greater number of significant differ- 
ences after 4 and 7 days. The milfoil pathogen C. 
gloeosphorioides, and A. curvulum, a fungus common- 
ly found as an epiphyte on watermilfoil, were the two 
best colonizers. In host range tests, they were found to 
be nonspecific to milfoil. Aureobasidium pullulans was 
the only fungus that consistently failed to establish an 
increasing population on milfoil. 
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AD-A225 026/4/GAR PC A03/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Environmental Lab. 

Aquatic Plant Control Research Program: Effects 
of Water Chemistry on Aquatic Plants: Interactive 
Effects of Inorganic Carbon and Nitrogen on Bio- 
mass Production and Plant Nutrition. 

Final rept. 

R. M. Smart, and J. W. Barko. Jul 90, 25p Rept no. 
WES/TR/A-90-4 


Growth of submersed Egeria densa, Hydrilla verticil- 
lata, and Myriophyllum spicatum was examined under 
2 levels of inorganic carbon supply, at 2 sediment ni- 
trogen levels, in a solution containing moderate levels 
of major cations and inorganic carbon. The study’s pri- 
mary objective was to evaluate the interactive effects 
of inorganic carbon supply and sediment N availability 
on plant growth and nutrition. Results indicate that 
both inorganic carbon supply and sediment N availabil- 
ity can limit growth of submersed aquatic plant popula- 
tions. — was more affected by inorganic carbon 
supply, Myriophyllum was more affected by sediment 
N availability, and Hydrilla was equally affected by both 
factors. Maximal plant growth of all species occurred 
under conditions of high inorganic carbon supply and 
high sediment N availability, indicating that suboptimal 
levels of either factor can depress growth. The results 
suggest the existence of a feedback loop regulating 
biomass production in submersed aquatic plants. In- 
creases in the supply of either limiting factor may result 
in increased demand for the other factor, eventually 
resulting in low levels of both factors. 
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AD-A225 027/2/GAR PC A03/MF A01 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Environmental Lab. 

Aquatic Plant Control Research Program: Pilot 
Study: Carbohydrate Allocation in Hydrilla Bio- 


pes. 
inal rept. 
- : Pesacreta. Jun 90, 23p Rept no. WES/MP/A- 


Carbohydrate allocation in monoecious and dioecious 
hydrilla (Hydrilla verticillata (L.f) Royle) was examined 
under various water temperature and photoperiod re- 
gimes. Propagule production of monoecious hydrilla 





was also evaluated under different shoot-cutting treat- 
ments. Both hydrilla biotypes accumulated starch (35 
percent) in shoots under short photoperiods, but only 
monoecious plants were able to form tubers and tur- 
ions. ~ temperature (35 C) promoted fragmentation 
in both biotypes after 8 weeks of growth. Cutting to 1- 
cm height decreased shoot starch content and inhibit- 
ed tuber production in monoecious hydrilla. Shoot re- 
moval as a possible means of decreasing propagule 
formulation in monoecious hydrilla is suggested. 


061,708 

AD-A225 088/4/GAR PC AO6/MF A01 
Woods Hole Oceanographic Institution, MA. 
Documentation for the CETACEA Database of 
Marine Mammal Literature References. Revision. 
Technical rept. 

W. A. Watkins, M. A. Daher, and N. J. Haley. Jun 90, 
114p Rept no. WHOI-90-19 

Contract N00014-88-K-0273 

Revision of WHOI-88-2. 


This documentation for the CETACEA database of 
marine mammal literature references updates and ex- 
pands the original work by Watkins, Bird, Moore, and 
Tyack 1988 (Reference Database Marine Mammal Lit- 
erature, Technical Report (WHOI-88-2). The CETA- 
CEA database is a comprehensive index of literature 
references used to file, store, search, retrieve, and 
format the data on marine animals. Organization of the 
references is complementary to features developed by 
William E. Schevill for his library of older cetacean liter- 
ature, having direct association of species with over 
300 indexed subjects, and with observation dates, lo- 
cations, etc. This documentation describes the oper- 
ation of the database (3600 records), including index- 
ing, sorting, and retrieval information devel 
through continued use of these systems. SPECIES 
and SUBJECT HEADING lists with their codes have 
been updated. Other databases have also developed 
around these an and sorting strategies to com- 
plement the CETACEA database, y eres databases 
of animal sounds for both the recording data and the 
acoustic spectral information stored in libraries of digi- 
tal sound cuts. 


061,709 
PBS0-263328/GAR PC A03/MF A01 
Minnesota Univ., Minneapolis. 
—— impacts of Translocated Sea Otters. 

inal rept. 
K. Ralls, D. B. Siniff, A. Doroff, and A. Mercure. 4 
May 90, 38p OCS/MMS-90/0033 
Contract DI-14-12-0001-30451 
Sponsored by Minerals Management Service, Los An- 
geles, CA. Pacific OCS Region. 


Sea otters are one of the wildlife species most sensi- 
tive to oil spills. If an oil spill occurred in the southern 
part of the sea otter range in California, otters would 
probably be captured and released in an uncontamin- 
ated area to the north. However, if the relocated otters 
returned to the capture area while oil was still present, 
they might be contaminated. The main objective of the 
contract was to learn more about the behavior and 
movement patterns of sea otters relocated along the 
central California coast. The authors captured 21 
otters and instrumented them with Temple-tag radio 
transmitters. Using radiotelemetry, we were able to 
follow the movements of 19 of these otters (18 males 
and 1 female). They were captured in the southern part 
of the range near Shell Beach and released about 291 
km to the north (as measured on the 5-fathom line) at 
Moss Landing. None of the 10 otters held in pens for 
48 hours prior to release returned to the capture area 
during the 26 to 89-day monitoring period. Five of the 
nine otters not held in pens prior to release returned to 
the capture area 13 to 46 days after release. 


061,710 
PB$0-265984/GAR 
Woods Hole Oceanographic Institution, MA. 
Drawings and Descriptions of Some Deep-Sea Co- 


PC A04/MF A01 


pepods a Above the Guaymas Basin Hydro- 

thermal Vent Field. 

Technical rept. 

. . Copley, and P. H. Wiebe. Apr 90, 67p WHOI- 
-15 


Grant NSF-OCE-8709962 
poueees by National Science Foundation, Washing- 
ton, 


The report includes brief descriptions and illustrations 
of some of the copepods found in two bathypelagic 
MOCNESS samples. The MOCNESS was towed hori- 
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zontally at an altitude of 100-200 m above the bottom 
in waters 1900 to 2000 m deep near hydrothermal 
vents in the southern trough of the Guaymas Basin, 
Gulf of California. Some copepods from one Alvin dive 
bat lankton tow collected three to four meters from the 

ttom in the vent field (2000 m depth) are also includ- 


061,711 


PB90-266404/GAR PC A03/MF A01 
Louisiana State Univ., Baton Rouge. Center for Wet- 
land Resources. 


and — of Carangid 
Larvae off Louisiana, 1982 and 1983. ” 
Technical rept. 


R. F. Shaw, and D. L. Drullinger. Apr 90, 46p NOAA- 
TR-NMFS-89 

Contract NA86-WC-H-06117 

See also PB90-266412. Sponsored by National Marine 
Fisheries Service, Silver Spring, MD. 


The authors present data on ichthyoplankton distribu- 
tion, abundance, and seasonality and ——— envi- 
ronmental information for four species of coastal pela- 
gics from the family Carangidae: blue runner Caranx 
crysos, Atlantic bumper Chloroscombrus chrysurus, 
round scad jterus punctatus, and rough scad 
Trachurus lathami. Data are from 1982 and 1983 
cruises off Louisiana sponsored by the Southeastern 
Area Monitoring and Assessment Program (SEAMAP). 
Bioprofiles on reproductive biology, early life history, 
meristics, adult distribution, and fisheries characteris- 
tics are also presented for these species. 
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PB90-266412/GAR PC A04/MF A01 

Louisiana State Univ., Baton Rouge. Center for Wet- 

land Resources. 

Early-Life-History Profiles, Seasonal Abundance, 

and Distribution of Four — of Ciupeid Larvae 
Mexico, 1982 and 1983. 

Technical rept. 


R. F. Shaw, and D. L. Drullinger. Apr 90, 699 NOAA- 
TR-NMFS-88 

Contract NA86-WC-H-06117 

See also PB90-266404. Sponsored by National Marine 
Fisheries Service, Silver Spring, MD. 


The authors present data on ichthyoplankton distribu- 
tion, abundance, and seasonality and ——— envi- 
ronmental information for four species of coastal pela- 
gics from the family Clupeidae: round herring Etrumeus 
teres, scaled sardine Harengula jaguana, Atlantic 
thread — Opisthonema oglinum, and Spanish sar- 
dine Sardine! la aurita. Dela are from 1982 and 1983 
cruises across the northern Gulf of Mexico sponsored 
by the Southeastern Area Monitoring and Assessment 
Program (SEAMAP). 
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PB90-268640/GAR PC A12/MF A02 
National Oceanic and Atmospheric Administration, 


Washington, DC. 
Fishery Bulletin, Vol. 87, No. 4, October 1989. 

Oct 89, 261p 

Also available from Supt. of Docs. See also PB90- 
217266. 


Analysis of seven years of coded wire tag data re- 
vealed that juvenile coho salmon, Oncorhynchus ki- 
sutch, released from two hatcheries in the Lake Wash- 
ington watershed return almost exclusively to their 
hatcheries of origin. To determine if they learn the 
characteristics of more than one water source prior to 
seaward migration, coho salmon were reared in one of 
three hatcheries and were released from it or, after 
transportation, from a release site farther downriver. 
The locations to which adult salmon returned indicated 
that they had learned both the characteristics of their 
release site and the hatchery where they had been 
held prior to release. Salmon transported around much 
of their migratory route returned primarily to their re- 
lease site, persone that they needed to learn se- 
quences of odors during their seaward migration in 
order to home in a complex river system. 
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National Marine Fisheries Service, Miami, FL. South- 
east Fisheries Center. 


061,716 


Dynamic Oceanography 


Marine Turtle Habitat Plan. 

Technical memo. 

N. Thompson, T. Henwood, S. Epperly, R. 
Lohoefener, and G. Gitschlag. Mar 90, 26p NOAA- 
TM-NMFS-SEFC-255 


The goal of the En Species Program is to 
conserve endangered and threatened species and 
their critical habitats by taking appropriate actions to 
recover listed species to the point that measures pro- 
vided pursuant to the Endangered Act (1973 
and amendments, herein noted as ESA) are no longer 
necessary. Within the marine turtles remain 
the focus of endangered species research. Of the five 
marine turtle species that occur in southeast U.S. 
waters, the Kemp’s ridley (Lepidochelys kempi), leath- 
erback (Dermochelys coriacea), hawksbill (Eretmo- 
chelys imbricata) and Florida breeding populations of 
green turtle (Chelonia mydas) are listed as endan- 
gered under the provisions of the ESA. The logger- 
head turtle (Caretta caretta) and green turtle, outside 
Florida, are listed as threatened under the ESA. The 
primary research objective of the authors plan is to de- 
termine the temporal and spatial distributions of spe- 
cies and to identify factors that control these distribu- 
tions over both the short and long term. The authors 
must be able to evaluate trends in distributions and 
abundance stratified by time, space, and size/ 
age/sex class. It is the intent that the document be 
used by the Program Manager for guidance to guaran- 
tee and to evaluate progress toward the program goal. 
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AD-A224 723/7/GAR 

Naval Oceanographic and A Research 
Lab., Stennis Space Center, MS. 

Circulation in the Algerian Basin during June 1986. 
H. Perkins, and P. Pistek. 15 Feb 90, 10p Rept no. 
NOARL-AB-90-321-028 

Pub. in Jnl. of Geophysical Research, v95 nc2 p1577- 
1585, 15 Feb 90. 


Hydrographic measurements, made in the — 
Basin during June 1986 as part of the Western Medi- 
terranean Circulation Experiment, together with satel- 
lite infrared images, are used to describe the flow of 
major water types in the region. Modified Atlantic 
Water flows eastward along the Algerian coast as the 
Algerian Current to 4 deg E, where it breaks into a 
series of eddies and spreads far offshore. It then flows 
partly northward into the Ligurian-Provencal Basin and 
partly eastward through the Strait of Sardinia. The sub- 
surface Levantine Intermediate Water turns sharply 
northward after flowing westward through the Strait of 
Sardinia and forms a narrow vein along the Sardinian 
Coast. Winter Intermediate Water flows southward 
around the Balearic Islands. Its eastern branch recircu- 
lates back to the north, whereas part of the western 
branch contributes to the Algerian Current by flowing 
eastward beneath the Modi Atlantic Water. Two 
large, long-lived eddies are confirmed in the area. The 
easternmost of these, and other features with unre- 
solved horizontal structure between Sardinia and Men- 
orca, extend from the surface through the pycnociine. 
Keywords: Ocean currents, Mediterranean Sea; 
Ocean basins/ circulation; Reprints. (edc) 
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Variations in the Structure of the Anticycionic 
Gyres ply in the Alboran Sea. 
Journal article. 
G. W. Heburn, and P. E. La Violette. 15 Feb 90, 17p 
Rept no. NOARL-JA-321-017-89 
Pub. in Jnl. of Geophysical Research, v95 nc2 p1599- 
1613, 15 Feb 90. 


Historical satellite, aircraft, and in situ data have shown 
that two anticyclonic gyres (the western and eastern 
Alboran gyres) are major ocean features of the Al- 
boran Sea. An examination of several years of satellite 
imagery indicates that large variations in the surface 
expression of these two gyres occur and that on occa- 
sion one or the other gyre disappears (the disappear- 
ance of both gyres at the same time was not seen). 
The initial disappearance of either gyre occurs on a 


December 1, 1990 239 





OCEAN TECHNOLOGY & ENGINEERING 


Dynamic Oceanography 


time scale of a week to 2 weeks, whereas the return 
may take from 3 weeks to 2 months. Various forcing 
mechanisms, i.e., winds, mass flux inflow through the 
Straits of Gibraltar and Sicily, and/or density, have 
been used in numerical ocean circulation models to 
study the dynamics of the western Mediterranean Sea. 
Various model results show relationships similar to 
those shown by the satellite imagery. However, no 
—_ forcing mechanism has been positively identi- 
fied as the source of the disappearances, and the 
events may be a result of a combination of forcing 
mechanisms. Keywords: Nowcasting; Ocean circula- 
tion/models; Mathematical models; Reprints. (edc) 
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AD-A224 874/8/GAR PC A07/MF A01 
Naval Postgraduate School, Monterey, CA. 
Submesoscale Structure of the California Current 
Near San Clemente Island. 

Master’s thesis. 

C. M. Tsai. Jun 90, 127p 


The purpose of the San Clemente Basin Experiment 
(SCBE) was to survey the upper ocean currents and 
temperature in a region southwest of San Clemente 
Island (SCI). To accomplish this, two cruises were 
made in this area during which currents were meas- 
ured by using a shipboard mounted Acoustic Doppler 
Current profile (ADCP), and temperature was meas- 
ured during the second cruise by deploying Expend- 
able Bathythermographs (XBT). The first cruise took 
place during 17-21 July 1989 and the second one 
during 2-6 September 1989. Data indicate a variety of 
features. Two different flow patterns were observed. 
Strong poleward alongshore flow (about 40 cm/s) oc- 
curred 5-15 km west of SCI and small scale eddies 
were seen further offshore, i.e., farther than 15 km 
west of SCI. The alongshore flow intensified poleward, 
reaching 300 m depth. The small scale eddies have a 
length scale of about 10 km and are believed to be 
associated with larger scale horizontal shear due to 
the California current. Keywords: Coastal circulation; 
Nearshore eddies; Ocean current structure; Geostro- 
gaa Thermal properties; Sea water; Theses. 
ic 
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AD-A225 046/2/GAR PC A03/MF A01 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Mean Sea Surface and Variability of the Gulf of 
Mexico Using Geosat Altimetry Data. 

Journal article. 

R. R. Leben, and G. H. Born. 15 Mar 90, 12p Rept 
no. NOARL-JA-323-069-89 

Pub. in Jnl. of Geophysical Research, v95 nc3 p3025- 
3032, 15 Mar 90. 


Geosat Exact Repeat Mission (ERM) altimetric meas- 
urements of the sea surface height in the Gulf of 
Mexico are used to determine the mean sea surface 
height with respect to the ellipsoid and mesoscale vari- 
ability along Geosat ground tracks in the Gulf for the 
time from Nov. 8, 1986, to Nov. 25, 1988. The along- 
track mean sea surface is determined using a regional 
crossover adjustment procedure, in which the tilt and 
bias of mean arcs are estimated using a least squares 
technique to minimize the height differences at cross- 
overs points. A mean surface generated using the 
Geosat ERM alongtrack mean is calculated and con- 
trasted with a previously derived mean surface deter- 
mined using GOES 3 and Seasat crossover differ- 
ences. This provides a first look at the variability in the 
mean between the time periods of 1987-1988 and 
1975-1978. In addition, the alongtrack mesoscale vari- 
ability times series has been produced from the 
Geosat ERM data set by using a robust orbit error re- 
moval algorithm to determine the variability of the sea 
surface height with respect to the alongtrack mean. A 
surface generated using the rms of this alongtrack 
time series shows good qualitative and quantitative 
agreement with previous in situ observations in the 
region. This study demonsirates the potential of satel- 
lite altimetry for oceanographic studies of the Gulf of 
Mexico. Keywords: Altimetry; Mesoscale oceanogra- 
phy; Ocean forecasting; Reprints. (EDC) 
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Sediment Physical Properties and Sound Velocity 
Measurements from Sediment Cores Taken Off the 
Washington and Oregon Coasts. 

Technical note. 

F. A. Bowles. Jun 90, 19p Rept no. NOARL-TN-37 


Sediment cores were collected in the shallow and 
deep water areas off the Washington and Oregon 
coasts. Cores taken in deep water penetrated usually 
one, but sometimes two, stratigraphic units: a lower 
unit consisting of dark gray silty mud and an upper unit 
consisting of homogeneous olive gray mud. Differ- 
ences between the two units are reflected in the physi- 
cal properties measurements presented in this techni- 
cal note. In general, the olive gray sediment is a homo- 
geneous silty clay that is watery and poorly consolidat- 
ed. The dark gray sediment, in contrast, is typically a 
clayey silt that is much firmer and less watery. The 
shelf sediment was found to contain greater amounts 
of coarse material and to be still firmer and less watery 
than the dark gray sediment. 
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Abstracts of Publications and Presentations, 1989. 
Final rept. 

J. W. McCaffrey. Jun 90, 99p Rept no. NOARL-SP- 
033-320-90 


No abstract available. 
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Ocean Simulation Model for Internal Waves Com- 
puter Source Code. 

Technica! note. 

K. D. Saunders, S. A. Briggs, and D. Rubenstein. Jul 
90, 163p Rept no. NOARL-NT-59 


This technical note contains the source code for the 
first level ocean simulation model and associated test 
and display programs. This model provides simulations 
of internal wave activity based on average oceano- 
graphic conditions at a given location. The code is writ- 
ten in FORTRAN 77 and should be easily ported to a 
wide variety of computers and operating systems. This 
technical note is intended primarily for persons imple- 
menting and/or modifying the code on their own sys- 
tems. Keywords: Computer programs; Dynamic ocean- 
ography; Physical oceanography; Ocean simulation; 
Ocean models; Internal waves. (cp) 
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Delaware Univ., Newark. Center for Applied Coastal 
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Most of the effort in phase 2 of the study was centered 
around a study of Bragg reflection of waves by near- 
shore bars. Additional effort was spent in the develop- 
ment of angular spectrum models for intermediate 
depth wave propagation. Finally, preparations are 
being made for an extensive laboratory test of wave- 
induced mean flows in the surfzone, and the associat- 
ed operation of a passive syphon system driven by the 
pressure head developed by setup in the surfzone. 
Each area of progress is discussed in this report. Key- 
words: Ocean surface waves; Ocean currents; Passive 
siphon systems; Coastal regions; Ocean models; 
Wave-current interactions; Numerical models. (EDC) 
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Upper Ocean Internal Waves in the Marginal Ice 
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E. G. Eckert, and T. D. Foster. 15 Jun 90, 6p 
Contracts N00014-84-K-0144, N00014-88-K-0072 
Availability: Pub. in Jnl. of Geophysical Research, v95 
nc6 p9569-9574, 15 Jun 90. 


Oceanographic measurements obtained in the north- 
eastern Greenland Sea-Fram Strait region were stud- 
ied to characterize internal wave activity in the MIZ of 
the Arctic Ocean. Experiment were performed with an 
array of horizontally separated currents meters and a 


CTD instrument in 1984. Spectra of horizontal and ver- 
tical motion show that within the frequency range from 
the inertial frequency to 3 cph the MIZ internal wave 
field is similar in spectral shape and energy content to 
the wave field found beneath Arctic pack ice. Above 3 
cph the MIZ spectra contain more energy than expect- 
ed based upon both beneath-ice measurements and 
the Garrett-Munk model spectra. Elevated energy 
levels at high frequencies are shown to be caused by 
intermittent increases in internal wave activity occur- 
ring on time scales of 2-12 hrs. Phase differences be- 
tween pairs of time series, computed during the pas- 
sage of several packets of internal waves, are used to 
estimate horizontal wave number vectors. Comparison 
of the calculated wave number vectors to a dispersion 
relation derived from a simple normal mode model of 
internal waves suggests that the wave packets may be 
adequately described as being comprised of lowest- 
mode, horizontally propagating internal waves. Inter- 
action of ice bottom topography with a sharp, elevated 
pycnocline is explored as a possible source of the 
intermittent increases in wave activity. Reprints. (EDC) 
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Thesis. 

B. J. R. Janssen. Aug 89, 56p ETN-90-96690 


Tidal deformations are of increasing importance to ge- 
odesy (VLBI, satellite geodesy). A FORTRAN program 
to predict the tidal displacements is adapted for use on 
a personal computer. The direct, or body tides are 
computed using the potential developments of Cart- 
wright, Tayler and Edden. A set of Love-numbers that 
can easily be modified is applied. The indirect effects 
due to ocean loading are computed by means of a 
larger scale computer since it involves a convolution 
over the world’s ocean. Cotidal charts by Schwidersky, 
divided into 1 by 1 degree squares is used. Some dis- 
placements (vertical, east-west and north-south) are 
plotted along with some derived results such as the 
ratio direct-indirect displacements and the dilatation of 
baselines. 
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Thesis. 

B. J. R. Janssen. Aug 89, 49p ETN-90-96691 


Tidal deformations are of increasing importance to ge- 
odesy (VLBI, satellite geodesy). A FORTRAN program 
to predict the tidal displacements is adapted for use on 
a personal computer. The direct, or body tides are 
computed using the potential development of Cart- 
wright, Tayler and Edden. A set of Love-numbers that 
can easily be modified is applied. The indirect effects 
due to the ocean loading are computed by means of a 
larger scale computer since it involves a convolution 
over the world’s ocean. Cotidal charts by Schwidersky, 
divided into 1 by 1 degree squares is used. Some dis- 
placements (vertical, east-west and north-south) are 
plotted along with some derived results such as the 
ratio direct-indirect displacements and the dilatation of 
baseline. Volume 2 contains a description of the pro- 
gram and various subroutines. 
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rived from Altimeter Measurements. 

R. C. V. Feron. Jun 89, 85p ETN-90-96695 


The processing of SEASAT altimeter data in order to 
extract an oceanographic signal is described. Original 
SEASAT altimeter data was used to apply a crossover 
adjustment in the south African ocean region. Compar- 
ison with another technique to derive temporal variabil- 
ity from SEASAT observations showed agreement. 
The sea level time series supplies a new oceanograph- 
ic signal. Time varying oceanographic effects like 
eddie-movements and sea surfaces accelerations 
were observed during the time the altimeter was oper- 
ational. These last two results indicate possibilities for 
the use of altimetry in oceanography. 
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Overwegingen Bij Het Bepalen van de Meest Wen- 
selijke van de Zeedijken (Considerations 
Concerning the Determination of the Most Desira- 
ble Height for Sea Dikes). 

D. W. Brand. Aug 89, 45p W-8905, ETN-90-96715 
Text in Dutch. 


The problem of the choice of a strategy to determine 
the annual investments for sea dikes heightening is 
discussed with a view to | ome eet ing the security and 
increasing the amount of protected land. Several sce- 
narios to solve the problem, and an algorithm for nu- 
merical calculations are presented. Some statistical 
considerations are given. Examples show that differ- 
ences can occur between the different scenarios due 
to changes in the values of the parameters. The 
choice of the parameters can sirongly affect the 
choice of a strategy. 
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The California Continental Shelf is believed to contain 
substantial untapped mineral resources. Intensive ex- 
ploration for these resources has led to increasing en- 
vironmental concerns. A clear understanding of the cir- 
culation in coastal waters and the ability to predict this 
circulation are useful to the assessment of the environ- 
ment impact from the exploration for offshore mineral 
resources and any subsequent development and pro- 
duction activities. Field observations are an important 
tool in analyzing and understanding the dynamics of 
the coastal water masses. However, practical limita- 
tions on observations are such that, in most cases, the 
resulting coverage is limited in time and space. Conse- 
quently, a combination of observations and numerical 
modelling to be a better means of under- 
standing and Taeengeey hy coastal circulation. In par- 
ticular, the mission of the Minerals Management Serv- 
ice of the nt of the Interior requires determi- 
nation of the relative severity of the environmental 
impact resulting from ongoing and anticipated offshore 
Outer Continental Shelf oil and gas exploration, pro- 
duction and transport, and in some cases, deep-sea 
mining activities. 
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A diagnostic version of the circulation model detailed 
in Section 2 has been constructed so that a bg 
field that is consistent with an observed 

wind stress distribution and the model equations ne 
motion, can be calculated. This diagnostic approach, 
therefore, es a meaningful way of deducing the 
California Shelf circulation as well as en efficient way 
of initializing the prognostic model runs to be de- 
scribed in the next section. The density field —_ 
scribed from the climatological data discussed in 

tion 3. The observational data, temperature and salini- 
ty observations, have been subjected to an extensive 
editing and objective analysis procedure resulting in 
data on a 1/2 degree square grid at various vertical 
levels as described in Section 3. These fields were 
then linearly interpolated to the three-dimensional cur- 
vilinear GCM grid. The results of the diagnostic GCM 
using these fields as inputs will be described below. 
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The appendix consists of horizontal distributions of cli- 
matological hydrography, and climatological circula- 
tion derived from these yee ees data using Char- 
acteristic Tracing Model, which is based on conserva- 
tion of planetary potential vorticity. Section A.1.2 con- 
sists of distributions for the four three-month seasons 
defined as winter, spring, fall and summer starting i 
December. Section A.1.3 consists of annual distri 
tions. Hydrographic properties are derived from histori- 
cal data archived at National Oceanographic Data 
Center (NODC). Fleet Numerical Oceanography 
Center (FNOC), and all available California Coopera- 
tive Fisheries Investigations (CALCOFI) and Coastal 
Ocean Dynamics Experiment (CODE) cruises. 
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The ndix consists of vertical (sectional) distribu- 
tions of climatological hydrography, and normal com- 
ponent of climatological circulation derived from these 
hydrographic data using Characteristic Tracing Model, 
which is based on conservation of planetary potential 
vorticity. Section A.2.2 consists of distributions for the 
four three-month seasons defined as winter, spring, 
fall and summer starting in December. Section A.2.3 
consists of annual distributions. Hydrographic proper- 
ties are derived from historical data archived at Nation- 
al Oceanographic Data Center (NODC), Fleet Numeri- 
cal Oceanography Center (FNOC), and all available 
California Cooperative Fisheries Investigations (CAL- 
COFI) and Coastal Ocean Dynamics Experiment 
(CODE) cruises. 
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The climatological currents over the California Shelf 
have been computed using a General Circulation 
Model in conjunction with the observed density and 
wind stress distributions. The appendix documents on 
a seasonal basis those currents and the data products 
involved in their computation. Horizontal maps are the 
view presented here. Seasonal distributions are shown 
for the three-month seasons defined as Winter - De- 
cember + January + February, Spring - March + 
April + May, Summer - June + July + August, and 
Fall - September + October + November. Distribu- 
tions of the total transport, surface elevation, bottom 
currents as well as current temperature, salinity and 
density distributions at 2 m, 50 m, 100 m, 200 m and 
1000 m depth are displayed. The reader is referred to 
the main body of the report for details concerning the 
compilation and synthesis of the data and for naan 
discussion of the circulation. 
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The climatological currents over the California Shelf 
have been computed using a _—— circulation model 
in conjunction with the observed density and wind 
stress distributions. The appendix documents on a 
seasonal basis those currents and the data products 
involved in their computation. Vertical sections are the 
view presented here. Seasonal distributions are shown 
for the three-month seasons defined as Winter - De- 
cember + January + February, Spring - March + 
April + May, Summer - June + July + August, ond 
Fall - September + October + November. Oceano- 

ic parameters are included. The reader is re- 
erred to the main body of the report for details con- 
cerning the compilation and synthesis of the data and 
for a general discussion of the circulation. 
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B.3 Annual Distributions. 
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The climatological currents over the California Shelf 
have been computed using a General Circulation 
Model in conjunction with the observed density and 
wind stress distributions. The appendix documents on 
an annual basis those currents and the data products 
involved in their computation. Horizontal maps and 
vertical sections of the annual average distributions 
are presented here. The total transport, surface eleva- 
tion, bottom currents as well as current, temperature, 
salinity and density distributions at 2 m, 50 m, 100 m, 
200 m and 1000 m depth are displayed. Oceanograph- 
ic parameters are included. The reader is referred to 
the main body of the report for details concerning the 
compilation and synthesis of the data and for a general 
discussion of the circulation. 
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The synoptic surface stress distributions employed in 
the prognostic general circulation model calculations 
are obtained using winds from the archives of National 
Weather Service Limited Fine Mesh (LFM) calcula- 
tions. The LFM surface winds have been converted to 
a wind stress using a constant drag coefficient of 
0.0013 which conforms to the practice of Nelson 
(1977). A series of comparisons between the LFM 
wind stress and available observational data are also 
included. These provide a basis for evaluation of the 
LFM results and also as an index of model behavior. 
The first set of results is a comparison between month- 
ly averages of the 1981 6-hourly LFM wind stress and 
monthly climatology as determined from the surface 
marine observations (TDF-11) by Nelson (1977). An- 
other statistical —~ involves oo of a 
er spectra o' componen' 
of full 4801 LEM and i NDBC wind stress records are 
provided for comparison along with coherency spectra 
of the LFM and NDBC time series. 
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California Shelf Ph' 1 Oceanography Circula- 

tion Model. C: Prognostic Model Results 

C.2 Seasonal Horizontal Maps. 
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The oceanographic conditions over the California 
Shelf have been computed for 1981 using a General 
Circulation Model. This period of time was of interest 
because extensive data gathering and analyses re- 
search programs (CODE and SuperCODE are exam- 
ples) were conducted, and because of the availability 
of wind data from four Minerals Management Service 
sponsored NDBC data buoys. The buoy data in con- 
junction with the LFM wind predictions from 1981 pro- 
vided a comprehensive atmospheric forcing data set 
over the entire California Shelf. The ndix docu- 
ments on a seasonal basis the distributions simulated 
by the model. Horizontal are the view presented 
here. Seasonal distributions for 1981 are shown for the 
three-month seasons defined as Winter - December + 
January + February, "4 | - March + April + May, 
Summer - June + July + August, and Fall - Septem- 
ber + October + November. Distributions of the total 
transport, surface elevation, bottom currents as well 
as current temperature, salinity and density distribu- 
tions are displayed. The reader is referred to the main 
body of the report for details concerning the compila- 
tion and synthesis of the data and for a general discus- 
sion of the circulation. 
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The climatological currents over the California Shelf 
have been computed using a general circulation model 
in conjunction with the observed density and wind 
stress distributions. The appendix documents on a 
seasonal basis those currents and the data products 
involved in their computation. Vertical sections are the 
view presented here. Seasonal distributions represent- 
ing 1981 are shown for the three-month seasons de- 
fined as Winter - December + January + February, 
Spring - March + April + May, Summer - June + July 
+ — and Fall - September + October + Novem- 
ber. The oceanographic parameters (alongshore ve- 
locity, cross-shore velocity, temperature, salinity, and 
density) are included. The reader is referred to the 
main body of the report for details concerning the com- 
pilation and synthesis of the data and for a general dis- 
cussion of the circulation. 


061,738 

PB90-263831/GAR PC A03/MF A01 

Dynalysis of Princeton, NJ. 

California Shelf Physical Oceanography Circula- 

tion Model. Appendix D: Scientific Review. 

Final rept. 

A. F. Blumberg, L. H. Kantha, H. J. Herring, and G. L. 

Mellor. 1985, 16p DYNALYSIS-88-D 

Contract DI-14-12-0001-29113 

See also PB90-263823. Sponsored by Minerals Man- 

—— Service, Los Angeles, CA. Pacific OCS 
legion. 


An integral part of a research program is a scientific 
review by an independent panel. The comments con- 
tained herein followed submission of the Draft Final 
Report and address both the Report itself and the Re- 
search Program as a whole. A portion of the reviews 
contained specific recommendations — to the 
format and representation of the material in the 
Report. Insofar as was practical, these suggestions 
have been implemented in the revised version of the 
Final Report and have not been included here. The 
text of the Report has been edited in keeping with the 
transition from draft to final version. The m: portion 
of the reviews are directed toward scientific issues 
which relate to or enlarge upon the finished product. 
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The purpose of the Appendix is to present a compila- 
tion of these comments and recommendations in an 
orderly fashion for future reference. 
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Prepared in cooperation with Digital Analogics Co., Se- 
attle, WA., and Evans-Hamuilton, Inc., Seattie, WA. 


Puget Sound is a glacially carved fjordlike estuary lo- 
cated in the northwestern United States and connect- 
ed to the Pacific Ocean via the Strait of Juan de Fuca. 
By the year 2000 the population of its watershed is 
projected to increase by 20% to 3.6 million people. 
With this increasing urbanization the long-term circula- 
tion of the Sound and its relationship to the transport 
and dispersal of pollutants are becoming of increasing 
concern. Puget Sound is modeled as a branched 
system of two-layered advective reaches separated by 
mixing zones. Fresh water and salt provide convenient 
tracers to calculate the annual mean layer transports. 
The technique utilizes historical records (1951-1956) 
of runoff and salinity which are analyzed with the aid of 
modern (principally 1970’s) current meter records to 
provide the appropriate mass conserving landward- 
and seaward-flowing layer salinities for each reach. 
This is the first time that the long-term transports have 
been estimated simultaneously for the entire Strait of 
Juan de Fuca/Puget Sound system. With few excep- 
tions the inferred transports agree well with estimates 
derived from scattered, shorter duration current obser- 
vations. Uncertainties in the transports are estimated 
from uncertainties in the runoff, velocity profiles and 
salinities. The results provide the basis for future com- 
putations of refluxing and the steady state tracer con- 
centrations and ages in the Sound. 
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In October 1982, the Minerals Management Service 
(MMS) initiated a multiyear, regionally-phased physical 
oceanographic field program with the long-term goal of 
developing an improved understanding of the charac- 
teristics and influence of circulation patterns and proc- 
esses in and adjacent to the deeper regions of the Gulf 
of Mexico. In the Year 5 Program, the objective was to 
look at physical oceanographic conditions along a 
transect normal to the north-central slope and shelf 
(92 deg W) extending from the inner shelf to the deep 
Gulf offshore Louisiana. As reflected in the experimen- 
tal design and the suite of observations, Year 5 in- 
volved documenting and developing an improved un- 
derstanding of circulation on the Louisiana shelf just 
west of the major estuaries, identifying the characteris- 
tics and causes of adjacent slope circulation, continu- 
ing multiyear documentation of Loop Current eddy dy- 
namics and kinematics during evolution and westward 
translation, and initiating documentation of optical 
properties of the west Louisiana shelf waters. Meas- 
urements made to support the above objectives in- 
cluded moored current/temperature arrays, periodic 
hydrographic CTD/XBT/AXBT surveys, satellite ther- 
mal imagery, Lagrangian drifters, inverted echo sound- 
ers, and a suite of measurements characterizing the 
optical absorption and transmission characteristics of 
the shelf water. 
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In Volume II (Technical Report), the content of the vari- 
ous chapters is structured to make available the level 
of detail which each reader may require. Chapter 1 
provides an overview of the = and its relation to 
overall program objectives; Chapter 2 describes topics 
relating to data acquisition such as where, when, how, 
and how good; Chapter 3 describes important analy- 
ses which were applied to the observations (because 
some of these techniques have been described in 
detail in prior reports, those will not be repeated but will 
be identified and the ropriate reference given); and 
Chapter 4 provides a discussion of the data interpreta- 
tion and synthesis. By separating Chapter 4 from the 
previous sections, the reader can focus on insights 
without being diverted by other information. 
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In a collaborative venture involving the Rijkswaterstaat 
and the Royal Netherlands Meteorological Institute a 
project called OPWA has been formulated, in which an 
operational forecasting model for the prediction of the 
water elevation along the Dutch coast is to be realized. 
The model used is the Continental Shelf Model (CSM) 
which is a part of the WAQUA —- The original, 
scalar CSM takes 1400 seconds. The complex coding 
of the scalar CSM does not allow a vector computer to 
use its vector capacities. Therefore it was decided to 
restructure the program. The resulting code has a high 
degree of vectorization and takes 477 CPU seconds 
for a 48-hour forecast, thus satisfying the demand. A 
first outcome of the full CSM model in difficult circum- 
stances is satisfactory. The results of the simulation of 
the storm of 13, 14 and 15 February 1989 along the 
Dutch coast are compared to measurements. 
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The Naval Ocean Research and Development Activity 
was tasked and sponsored by the Naval Oceano- 
graphic Office to ayoon f a computer model that would 
support the storage and retrieval of the 7 billion points 
of collected bathymetry that are used to support the 
Ocean Survey Program. These data points are stored 
at a resolution that is beyond the noise level induced 
by the collection sensors. Gridding this bathymetric 
data to an acceptable resolution of 0.1 minutes for 
areas of actual coverage can greatly reduce storage 
requirements. Further reductions can be achieved 
through the use of the compression algorithms devel- 
oped as a result of this project. An overall compression 
ratio of 500 to 1 was demonstrated using actual data 
supplied by the Naval Oceandgraphic Office. Once the 
data base is reduced in size to a manageable level, 
relational data base management systems become 
practical for organizing information related to the ba- 
thymetry in order to provide easy multi-keyed access. 
Reprints. (rh) 


061,744 
AD-A225 172/6 Not available NTIS 
Institute of Ocean Sciences, Sidney (British Columbia). 





Topographic Stress in the Oceans. 

G. Holloway, and P. Mueller. 20 Mar 90, 3p 
Availability: Pub. in Eos, v71 n12 p343-344, 20 Mar 90. 
No copies furnished by DTIC/NTIS. 


Workshop conclusions include: (1) Separation into a 
vorticity stress part and a gravity wave drag appears to 
provide a useful conceptual framework for the present. 
For the oceans, it appears that vorticity stress is domi- 
nant. (2) Model results indicate that the largest avail- 
able scales tend to dominate the vorticity stress. It was 
suggested that this scale dependence will be influ- 
enced by large planetary Beta or effective bottom 
slope. Although smaller spatial scales made less direct 
contribution to stress, their role appeared to be impor- 
tant in model studies. Gravity wave drag will be gener- 
ated by scales of bottom roughness between u/f and 
U/N, where U is an abyssal flow speed and N is an 
abyssal stability frequency. For oceanic parameters, 
these scales are roughly from 100 m to 1 km. (3) Direct 
observation of the vorticity stress in the oceans pre- 
sents daunting obstacles with some consideration of 
vertical transfer of horizontal momentum. Laboratory 
experimentation appears to offer the most direct ap- 
proach to observing both vorticity stress and gravity 
wave drag in the context of actual fluids. (edc) 


061,745 


N90-23854/4/GAR PC A05/MF A01 
Begeleidingscommissie Remote Sensing, Delft (Neth- 
erlands). 

Sea Bottom Topography with X-Band Siar. 

Final Report. 

J. Vogelzang, G. J. Wensink, G. P. Deloor, H. C. 
Peters, and H. Pouwels. Oct 89, 89p BCRS-89-25, 
ETN-90-96765 


The results of the investigations on the sea bottom to- 
pography are reported. The aim of this project is to in- 
vestigate the usability of imaging bottom topography 
with side looking airborne radar and synthetic aperture 
radar for cartographic purposes, to establish the possi- 
bilities of this method in terms of mapping accuracy 
and geometrical resolution and to establish the opti- 
mum hydro-meteorological conditions. The most im- 
portant conclusions from this study are the following: 
the extremes in the radar backscatter are located 
above regions with maximum bottom slope for X-band 
at a wind speed between 7.3 and 8.3m/s (5 Bft); and 
the optimum wind speed depends on the sensitivity of 
the radar system being used. 


061,746 


PB90-265976/GAR PC A17/MF A02 
Woods Hole Oceanographic Institution, MA. 
Hydrographic Observations from the US/PRC Co- 
operative Program in the Western Equatorial Pa- 
cific Ocean: Cruises 1-4. 

Technical rept. 

M. Cook, L. Mangum, R. Millard, G. LaMontagne, 
and S. Pu. Jan 90, 384p WHOI-90-07 

Grant NA85AA-D-AC117 

Sponsored by National Oceanic and Atmospheric Ad- 
ministration, Rockville, MD. 


In support of the Tropical Oceans and Global Atmos- 
phere (TOGA) program, investigators from Woods 
Hole Oceanographic Institution (WHOI), NOAA Pacific 
Marine Environmental Laboratory and the State Oce- 
anic Administration (SOA) from both Qingdao (First In- 
stitute) and Guangzhou (South China Sea Branch) 
conducted hydrographic observations aboard the Chi- 
nese Research vessels Xiang Yang Hong 5 and Xiang 
Yang Hong 14 in the western equatorial Pacific. The 
objective of this component of the TOGA program was 
to document the water mass property distributions of 
the western equatorial Pacific Ocean and describe the 
oceanic velocity field. The four cruises summarized 
here were conducted during the period November 
1985 to June 1988 and are the first half of an eight 
cruise repeated survey of the region scheduled to be 
completed in — 1990. Conductivity-Temperature- 
Depth-Oxygen (CTD/O2) stations were collected to a 
minimum cast depth of 2500 m or the bottom when 
shallower. The cruises reoccupied the same stations 
to provide temporal information. Summarized listings 
of CTD/O2 data together with selected physical prop- 
erties of sea water for these cruises are provided, as 
well as a description of the hardware used and an ex- 
planation of the data reduction techniques employed. 
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AD-A224 639/5/GAR PC A11/MF A02 


tg Structure Committee (NAS-NRC), Washington 


Ice Loads and Ship Response to Ice. Summer 

1982/Winter 1983 Test Program. 

Final draft rept. 

J. W. St John, C. Daley, and H. Blount. Dec 84, 233p 

Rept nos. SSC-329, SR-1291 

Contract MA-81-SAC-10023 

Prepared in cooperation with ARCTEC, Incorporated, 

pony and ARCTEC Canada Limited, Kanata, 
intario, CA. 


Work toward development of local ice load criteria for 
icebreaking ships is presented. A bow panel of approx. 
100 sq ft was instrumented to measure ice pressures 
by measuring compressive strains in the webs of trans- 
verse frames. The panel was divided into 60 sub-panel 
areas, 6 rows of 10 frames, over which uniform pres- 
sures were calculated during an impact with ice. A digi- 
tal data acquisition system recorded only events over 
a present threshold strain. A microprocessor control- 
ling data acquisition allowed real time data to be 
streamed through memory such that the recorded data 
were the 60 channel strain time-history from 1 sec 
before to 4 sec after the threshold was exceeded, 
sampling each channel at 32 Hz. Approximately 1400 
such events were recorded on two deployments, one 
to the Beaufort Sea in 1982 recording 
summer multiyear ice impacts and one to the Chukchi 
Sea in Mar-Apr 1983 recording both first year and mul- 
tiyear winter ice impacts. All strain data were convert- 
ed to pressure time-histories over each of the 60 sub- 
panels. Finite element models of the hull structure 
were used to develop a data reduction matrix relating 
measured strains to uniform pressures. The result is a 
spatial and time representation of each impact. Ex- 
treme pressure area curves were developed for each 
event. Extreme envelopes of pressure vs. area were 
were developed from data for each of 5 areas; south 
and north Bering Sea, South and north Chukchi Sea, 
and Beaufort Sea. Trends in peak force and peak pres- 
sure are examined in terms of ship impact speed and 
ice conditions. (edc) 


061,748 

AD-A224 939/9/GAR PC A10/MF A02 
NKF Engineering Associates, Inc., Vienna, VA. 
Practical Guide for Shipboard Vibration Control 
and Attenuation. 

Final rept. 

E. F. Noonan, G. P. Antonides, and W. A. Wood. Mar 
84, 219p Rept no. NKF-SA-1293 


A practical guide has been developed to provide oper- 
ators, shipyards, shipowners, and others who must 
deal with ship vibration problems, but who have limited 
knowledge and experience in the field, with an under- 
standing of the nature of the most common problems 
frequently encountered, how to assess and evaluate 
them, and what alternatives are available for corrective 
action. A review of vibration fundamentals and a de- 
tailed explanation of the nature and scope of ship- 
board vibration are presented to assist in the under- 
standing of the various problems typically encoun- 
tered. Available instrumentation and the proper 
method of their use in shipboard studies is presented 
along with recommended vibration criteria and an ap- 
proach to their use in problem solving. Examples of 
typical problems and their solutions are included. Key- 
ae vibration; Ship’s hull; Ships machin- 
ery. 


061,749 
DE90013651/GAR PC A02/MF A01 
Argonne National Lab., IL. 

Need for — magnets for MHD sea- 


water propu bs 
E. D. Doss, and H. K. Geyer. 1990, 7p CONF- 


900801-18 

Contract 76ER01112act W-31109-ENG-38 
Intersociety energy conversion engineering confer- 
ence (25th), Reno, NV (USA), 12-17 Aug 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


An MHD model that couples an one-dimensional flow 
model to a two- dimensional electrical model has been 
developed to demonstrate the need of high strength 
magnetic fields and to investigate the influence of fric- 


061,751 


Marine Engineering 


tion and end losses on the performance of MHD 
thrusters. Parametric studies have been performed 
using the model that includes the variation of the ap- 
plied magnetic field (5-20 T), thruster diameter (0.5-2.0 
m), wall roughness (0-3 mm), flow velocity (5-20 m/s), 
and the load factor (1-10). The results indicate that fric- 
tion and end losses can have a deleterious effect on 
the thruster efficiency close to a load factor equal to 
unity. Furthermore, the parameter studies show that 
the thruster efficiency increases with the strength of 
the magnetic field and thruster diameter and de- 
creases with wall roughness and the flow velocity. 
Careful considerations should be given to the analysis 
and the design of MHD thrusters for load factors close 
to one. 9 refs. 
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PB90-265703/GAR PC E05/MF E05 
Societe d’Ingenierie, de Recherches et d’Etudes en 
Hydrodynamique Navale, Nantes (France). 

Reduction de Frottement Hydrodynamique Parie- 
tal (Reduction of Hydrodynamic Surface Friction). 
Final rept. 

J. P. Borleteau. Mar 90, 45p SIREHNA-87/36/RF 
Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de |’Armement. 


In the study, the effectiveness of different hull-cover- 
ing materials to reduce surface friction was evaluated 
and a new kind of material with suitable elastic and 
damping properties proposed. The authors built an 
original experimental set-up consisting of a submer- 
geable measurement table with four compartments 
containing strain-measurement scales on which the 
test pieces are mounted. The set-up can be used in a 
towing tank and enabled the authors to quickly rank 
the performances of the different coatings and assess 
the amount of friction reduction (compared to a plate 
of blank glass). The following materials were tested: 
Ecolion, a polyurethane adhesive film, a Teflon adhe- 
sive film, an antifouling coating, a Teflon coating, and a 
riblet adhesive film. Only the last three reduced friction 
by about 3 to 4 percent, compared to biank glass, in 
the speed range of 2 to 3 meters/sec. The authors 
also did a theoretical study leading to the fabrication of 
a new type of flexible coating. The latter has not yet 
been tested due to flaws in the original batch. 


061,751 


PB90-265786/GAR PC E06/MF E06 
Centre National de la Recherche Scientifique, Mar- 
seille (France). Lab. de Mecanique et d’Acoustique. 
Etude Numerique et Experimentale des Reson- 
ances d’une Coque Spherique Tres Mince (Numeri- 
cal and Experimental Study of the Resonances of 
Very Thin Spherical Hulls). 

Final rept. 

J. P. Sessarego, J. Sageloli, and C. Gazanhes. 2 Mar 
90, 53p 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de l’Armement. 


The study deals with acoustical diffusion by thin, air- 
filled spherical hulls, submerged in water. The goal 
was to experimentally determine the hulls’ frequency 
resonances and compare them with calculation re- 
sults, and to provide a set of experimental results on 
the hulls’ temporal response when excited by brief im- 
pulses. The purpose of the latter was to analyze the 
same signal using two different methods (a Wigner- 
Ville transform and a wavelet transform). The authors 
found good theoretical/experimental agreement, both 
for determination of acoustical resonances and of form 
function during backscattering. There was also good 
agreement for angular diffusion diagrams. They 
showed that the Wigner-Ville distribution could not 
only be used to characterize waves set into motion 
during diffusion, but also to figure resonances, based 
on calculation of one of the order 1 moments applied 
to the whole distribution. Finally, the transducers used 
excited ‘very low-frequency’ resonances from the 
hulls, which might be useable in refining identification 
of the targets studied. 
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PB90-266685/GAR PC A99/MF A04 
Continental Shelf Associates, Inc., Jupiter, FL 

thesis of Available Biological, Geological, 
Cc ical, Socioeconomic, and Cultural Resource 
Information for the South Florida Area. 
Final rept. 
N. W. Phillips, K. S. Larson, W. S. Alevizon, S. P. 
Bannerot, and P. Bogenrieder. May 90, 743p OCS/ 
MMS-90/0019 
Contract Di-14-12-0001-30417 
Sponsored by Minerals Management Service, Hern- 
don, VA. Atlantic OCS Region. 


The specific objectives of the study were to review and 
synthesize ——e. chemical, biological, cultural re- 
source, and socioeconomic information for the study 
area; to evaluate potential effects of offshore oil and 
gas exploration and development; and to recommend 
mitigation measures and evaluate future research 
needs. 
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PB90-269663/GAR PC E06/MF E06 
Institute of Oceanographic Sciences, Wormley (Eng- 
land). 

RRS CHARLES DARWIN Cruise 35/88, 13 October- 
17 November, 1988. GLORIA Study of the Easter 
Microplate, East Pacific Rise. 

R. C. Searle. 1989, 32p |OS/CRUISE-211 

See also PB90-269671. 


Underway geophysical data, consisting of GLORIA 
sidescan imagery, magnetic and gravity profiles were 
collected on passage from Tahiti to the Easter Micro- 
plate and covering the whole of the Microplate and ad- 
jacent areas. The principal aim was to image and 
assess the present structure of the microplate and to 
deduct its evolution since its inception. Additional ob- 
jectives included combination of GLORIA digital 
images with SeaBeam and SeaMARC II data and to 
improve knowledge of the distribution of fracture 
zones and volcanic chains between Tahiti and the 
Easter microplate. 
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PB90-269671/GAR PC E06/MF E06 
i of Oceanographic Sciences, Wormley (Eng- 
and). 

RRS DISCOVERY Cruise 188, 24 January 24-Febru- 
ary 1990. GLORIA and TOBI Surveys of the Conti- 
nental Slope and Rise around Canary Islands. 

D. G. Masson. 1990, 30p |OS/CRUISE-212 

See also PB90-269663. 


The major objectives of the Discovery Cruise 188 were 
to investigate facies distributions and sedimentation 
patterns on the lower continental slope around the 
Canary Islands using surface towed long-range sides- 
can sonar (GLORIA), deep-towed medium range 
sidescan sonar, 7kHz profiler and magnetometer 
(TOB)), airgun and 3.5kHz seismic profilers, and vari- 
ous types of sediment core. The main area of interest 
was a large and complex sediment slide, the Saharan 
Slide, which extends from the upper continental slope 
off Spanish Sahara to the Madeira Abyssal Plain. The 
mapping of all of these features will greatly increase 
our understanding of the regional imentation pat- 
terns in this area of the Eastern Atlantic. The highlight 
of the cruise, however, was the great success of the 
new TOBI deep-tow system. Spectacular sonographs 
of turbidity current channels and pathways, debris 
flows, and seamounts were obtained on four deploy- 
ments of the system. Fine details of the features 
imaged, such as terraces on channel walls and fine 
grained ‘flow patterns’ on the floors of turbidity current 
paths, will allow new insights into the sedimentological 
processes operating in this geological environment. 


Oceanographic Vessels, Instruments, 
& Platforms 
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PB90-265901/GAR PC A04/MF A01 
Woods Hole Oceanographic Institution, MA. 
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Advanced Engineering Laboratory Project Sum- 
maries, 1989. 

Technical rept. 

D. Frye, E. Stone, and A. Martin. May 90, 57p WHOI- 
90-20 


The Advanced Engineering Laboratory of the Woods 
Hole Oceanographic Institution is a development labo- 
ratory within the Applied Ocean Physics and Engineer- 
ing Department. Its function is the development of 
oceanographic instrumentation to test developing 
theories in ocean physics, and to enhance current re- 
search projects in other disciplines within the oceano- 
graphic community. The report summarizes recent and 
ongoing projects performed by members of this labo- 
ratory. 


Physical & Chemical Oceanography 


061,756 

AD-A224 709/6/GAR PC A01/MF A01 
University of Southern Mississippi, Hattiesburg. 
Density-Sound Velocity Relationships for Two 
Marine Surface Sediment Classes. 

Journal article. 

G. H. Rayborn, J. W. Loup, and G. E. Loup. May 90, 
5p Rept no. NOARL-JA-244-064-89 

Contract N00014-89-J-6002 

Pub. in Jnl. of the Acoustical Society of America, v87 
n5 p2248-2251, May 90. 


The density to sound velocity dependence of two pre- 
dominant classes of continental shelf surface sedi- 
ments can be described as a subclass of Nobes’ 
cases by the Wood equation or by straight line fits to 
the Wood equation or the data. The results can be 
used to calculate the surface sediment densities from 
sound speed measurements and to get estimates of 
the average grain densities and velocities of the sedi- 
ments, as well as in choosing model study parameters. 
Reprints. (edc) 


061,757 

AD-A224 711/2/GAR PC A03/MF A01 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Three-Dimensional Sound Propagation in Shallow 
Water Including the Effects of Rough Surfaces. 
Conference proceedings. 

M. D. Collins, and S. A. Chin-Bing. 1990, 14p Rept 
no. NOARL-PR-89-033-220 

Pub. in Computational Acoustics, v3 p247-259, 1990. 


A three-dimensional parabolic equation (3DPE) that 
handles wide angles in the vertical, narrow angles in 
the azimuth, and rough ocean surfaces and bottoms is 
derived. The 3DPE is solved numerically using the 
method of alternating directions. Surface roughness is 
accounted for by a reflection coefficient that depends 
on grazing angle. Calculations are presented to illus- 
trate the rough surface model and to demonstrate that 
azimuthal diffraction can be important in shallow 
water. The ability of the 3DPE to accurately har. Sle azi- 
muthal diffraction is demonstrated with a benchmark 
calculation. Algorithms for improving the efficiency of 
3DPE models are discussed. Reprints. (jhd) 


061,758 

AD-A224 729/4/GAR P* A02/MF A01 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Apparent Coherent Energy Loss of Ice-Reflected, 
High-Frequency LFM Pulses. 

Conference proceedings. 

J. W. Posey, and M. A. Wilson. 1989, 8p Rept no. 
NOARL-PR-89-042-243 

Pub. in Proceedings of Oceans ‘89, p1240-1245, Seat- 
tle, WA, Sep 18-21, 1989. 


Measurements of the effects of interaction of water- 
borne, high frequency (HF, 14 to 59 kHz), linear FM 
(LFM) acoustic signals with the bottom of multiyear 
pack ice are presented. The underside of arctic sea ice 
is a random, extended reaction scatterer of incident 
waterborne sound. At high frequencies, the problem is 
magnified because ice relief may be many orders of 
magnitude larger than a wavelength, resulting in signif- 
icant out-of-plane scattering and multiple scattering. 
Also, at shorter wavelengths, the complicated water- 
to-ice transition region, typically about 20 centimeters 
thick, and other ice inhomogeneities and anisotropy 


become more important. Interaction of coherent, inci- 
dent sound with such a complicated elastic medium 
results in a scattered field of unknown coherence, es- 
pecially near the reflecting interface. In April 1986 and 
April 1987, forward reflection measurements were 
made at deep-water ice camps in the Beaufort Sea. A 
linear array of hydrophones was mounted on a rigid 
strongback and deployed beneath a multi-year ice floe 
each year. Sixteen phones were distributed along an 
aperture of 16 m. The data sets reported here were 
taken with the array deployed horizontally at a depth of 
61 m and a source located normal to the array at 
depths of 55, 61, and 67 m, at ranges about 450, 900, 
and 1800 m in 1986 and 970 m in 1987. Keywords: 
Acoustic propagation; Sea ice; Noise; Reprints. (jhd) 


061,759 

AD-A224 808/6/GAR PC AO5/MF A01 
Washington Univ., Seattle. Applied Physics Lab. 
Acoustic Reflections from Cylindrical Blocks on 
Arctic Ice, 1988. 

Technical rept. 18 Feb-8 Mar 88. 

G. R. Garrison, R. E. Francois, T. Wen, and W. J. 
Felton. Jan 90, 82p Rept no. APL-UW-TR-8815 
Contract N00039-88-C-0054 


In the spring of 1988 acoustic reflections were meas- 
ured from the submerged ends of cylindrical blocks of 
arctic ice, in an extension of similar efforts in 1984 and 
1986. Blocks with diameters of 27, 38, 58, and 84 cm 
were individually depressed below the surface of the 
ice floe so the reflections from the bottoms of the 
blocks were separable from those off the underside of 
the ice canopy. The source/receiver was moved hori- 
zontally beneath the block to measure the angular re- 
sponse pattern. Measurement to determine the effect 
of the so-called skeletal layer showed that, compared 
with solid ice, the layer reduced the reflection at 
normal incidence by 8-11 dB in the frequency range 
20-80 kHz for all blocks. Properties of the skeletal 
layer and the transition zone were also measured to 
study the nature of the reflection. Keywords: Underice 
Epc)” measurement; Sea ice; Acoustic properties. 


061,760 

AD-A224 822/7/GAR PC A03/MF A01 
Long Island Univ./Southampton Campus, NY. 

Double Diffusive interleaving Across a Thermoha- 
line Front. 

Final rept. 

E. S. Posmentier. 30 May 90, 25p 

Contract N00014-87-K-0390 


A model of double diffusively driven interleaving layers 
across a thermohaline, barotropic front is developed. 
The mechanism of the interleaving was proposed by 
Stern (1967) for small perturbations of continuous, 
large scale T-S gradients in the saltfingering regime by 
double diffusive interleaving. The model shows that 
this mechanism is also effective for interleaving across 
an initially sharp front, after strong T-S inversions de- 
velop between intrusions, in regions in which the mean 
vertical gradients are in the saltfingering, diffusive, or 
doubly stable regimes. The vertical scale of the intru- 
sions increases with increasing cross-frontal T-S dis- 
continuities, and decreases with increasing mean verti- 
cal density gradients. The cross-frontal fluxes caused 
by the finescale interleaving can be substantial, and 
the vertical finescale fluxes can be up gradient. Sensi- 
tivity studies are performed to study the effects of the 
mean gradients, microscale flux parameters, and intru- 
sion thickness and tilt on the interleaving T-S signa- 
ture, velocity and length. (jhd) 


061,761 

AD-A224 867/2/GAR PC A04/MF A01 
ry ana Research and Engineering Lab., Hano- 
ver, NH. 

Development of an Airborne Sea ice Thickness 
Measurement System and Field Test Results. 

A. Kovacs, and J. S. Holladay. Dec 89, 56p Rept no. 
CRREL-89-19 


Recent efforts to improve airborne electromagnetic in- 
duction-measurement technology and to downsize the 
related helicopter-towed antenna assembly from 
about 7.5 m long to about 3.5 m long for use in air- 
borne measurement of sea ice thickness are dis- 
cussed, as are the results from arctic field testing. Also 
outlined are the system noise and drift problems en- 
countered during arctic field evaluation, problems that 
adversely affected the quality of the sounding data. 
The sea ice sounding results indicate that it should be 





possible to determine thickness to within 5% for ice 
floes with moderate relief but that, because of sound- 
ing footprint size and current model algorithm con- 
straints, st i pressure ridge keels cannot be 
well defined. The findings also indicate that routine sea 
ice thickness profiling from an airborne platform is 
close at hand with further system improvement, as is 
the apparent capability to determine the conductivity of 
the sea ice, from which an assessment of sea ice 
strength can be made. Keywords: Airborne profiling; 
Electromagnetic induction measurement technology; 
Sea ice thickness. (EDC) 


061,762 

AD-A224 984/5/GAR PC A01/MF A01 
Lamont Geological Observatory, Palisades, NY. 
Correlation between Co-Registered SeaMARC Ii, 
Seabeam and SeaMARC | Sonar Data of the Same 
Seafloor on the Crest and Fianks of the East Pacif- 
ic Rise; Quantitative Comparisons of System Res- 
olution of Imaging of Seafloor Microtopography. 
Final rept. 

D. J. Fornari. 1990, 4p 


The objectives are to quantify the differences in the 
way several high-resolution swath mapping systems 
resolve the detailed morphology of seafloor terrain and 
evaluate numerical models that predict seafloor rough- 
ness by using actual data of several types in areas 
where models have been developed. The research ob- 
jectives for this small study were to compare and ana- 
lyze coregistered SeaMARC and Seabeam bathymet- 
ric datasets over an area of the East Pacific Rise be- 
tween 13 - 15 deg N, where a large NSF-funded Sea 
MARC II survey had been carried out in 1987. (jhd) 


061,763 

AD-A225 076/9/GAR PC A03/MF A01 
Naval Ocean Systems Center, San Diego, CA. 
Oceanographic and Weather Data for ice Camp 
Crystal during the AREA 88 Experiment. 

Final rept. Mar-Apr 88. 

R. R. Judd. Apr 90, 39p Rept no. NOSC/TR-1343 


During March and April of 1988, the U.S, Navy con- 
ducted an AREA (Arctic Research and Environmental 
Activities) experiment in the central Arctic to take and 
record environmental measurements of that arctic 
region. These measurements were CTD (Conductivity, 
Temperature, and Depth) stations, ocean current, wind 
speed, air temperature, ice temperature, barometric 
pressure, and camp positions. CTD data were collect- 
ed to about 700 meters, providing information to calcu- 
late sound-speed profiles. In addition, a time series, 
showing internal-wave activity, was collected at 181 
meters. In the CTD profiles, fine structure (steps) is 
seen. This structure occurs at about 2 meters above 
the temperature maximum (at around 280 meters) and 
at about 40 meters below the maximum. Wind speed 
ranged between calm and 15 meters per second. 
Ocean current and drift varied between less than 1 
centimeter per second to 30 centimeters per second. 
To show their interrelationship, wind speed, ocean cur- 
rent, and drift are analyzed. 


061,764 

AD-A225 174/2/GAR PC A03/MF A01 
South Carolina Univ., Columbia. 

Radium Isotopes in the Orinoco Estuary and East- 
ern Caribbean Sea. 

Final technical rept. 

W. S. Moore, and J. F. Todd. Apr 88, 31p 

Contract N00014-88-D-0332 


Radium isotopes provide a means of identifying the 
source of freshened waters in the ocean and determin- 
ing the time elapsed since these waters were in the 
estuary. We present evidence that, during April, waters 
from the Amazon mixing zone pass within 50 km of the 
mouth of the Orinoco mouth. These Amazon waters 
are characterized by a lower Ra228/Ra226 activity 
ratio than are waters from the Orinoco at similar salini- 
ties. Within the Caribbean Sea waters of Orinoco origin 
carry a characteristic radium signature including 
excess activities of Ra224. This isotope may be used 
to estimate the time elapsed since the waters were re- 
moved from contact with sediments. Current speeds 
based on Ra224 dating range from 5 to 20 cm/sec 
during April. Radium isotopes also provide an assess- 
ment of sediment mixing in the estuary. During low dis- 
charge (April), considerable mixing of older sediment 
by physical or biological processes or dredging main- 
tained high activities of Ra228 in the estuary and pro- 
duced the highest Ra228/Ra226 A. R.’s yet measured 
in any estuary. During the high discharge (Sept.) a 
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large fraction of the Ra228 was derived from desorp- 
tion from fresh sediment rather than mixing of older 
sediments. Activities of Ra224 were high in the estuary 
during both high and low discharge, seo yom that 
considerable mixing of recently introduced iment 
must occur during each period. The Ra224/Ra228 A. 
R.’s measured in Sept. imply that the same sediments 
were being resuspended during high discharge, and 
that there was little exposure of older sediments which 
had been stored in the estuary for months to years. 
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PB90-267550/GAR PC A11/MF A02 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
Metallilaboratorio. 

Mathematical Modelling of Deformation Mecha- 
nisms in Ice. 

Doctoral thesis. 

K. Santaoja. c1990, 230p VTT/RR-676, ISBN-951- 
38-3617-7 


Mathematical modelling of deformation mechanisms in 
polycrystalline isotropic ice over wide temperature and 
strain rate ranges was investigated in the thesis. A 
mode! to describe the high strain rates operative 
mechanisms, which form the microcrack nucleus, was 
introduced. The prominent microcracking (damage) at 
high strain rates is described by a fourth-order tensor. 
The observed micromechanisms in ice are modelled 
for both the condition for microcrack formation and the 
effects of microcracks on the mechanical properties of 
ice. The proposed approach connects continuum 
damage mechanics with fracture mechanics. At ele- 
vated temperatures when the strain rate is low, the 
ductile response of ice is dominant. The following 
mechanisms are modelled: Hookean deformation, de- 
layed elasticity associated with grain boundary sliding 
and viscoplasticity associated with dislocation move- 
ment. 
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PAT-APPL-7-527 978/GAR PC NO3/MF A01 
Department of the Navy, Washington, DC. 

Low Force Cable Disconnect. 

Patent Application. 

P. Moody. Filed 24 May 90, 10p AD-D014 604/3 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An underwater receptacle has a pressure balancing ar- 
rangement that balances the underwater force that 
tend to hold a receptacle and its mated plug together. 
The pressure balancing arrangement also relieves the 
air pressure formed between the insert discs of the 
plug and receptacle when connecting the insert discs 
respective electrical pins and sockets. This is achieved 
by moving the volume of air formed between the discs 
on connecting the respective components. The 
volume of air passes through the receptacle disc and 
operates a piston to form a chamber for holding the 
volume of air. The other side of the piston is exposed 
to sea pressure. This forces the volume of air back into 
its original position and eliminates a vacuum suction by 
neutralizing the pressure on the plug when disconnect- 
ing the plug from the receptacle. Patent application. 
(jhd) 
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DE90507846/GAR PC A03/MF A01 
Central Research Inst. of Electric Power Industry, 
Chiba (Japan). 

Shoha brock ni sayosuru haryoku ni kansuru 
jikken scale koka. (Scale effects of wave forces on 
armor units). 

Oct 89, 44p CRIE-U-89024 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


This paper first gives a theoretical discussion of the 
experimental coefficient K (sub D) in Hudson formula, 


061,770 


which has been widely used for estimating weight re- 
quired for an armor unit, based on the equation of the 
force exerted on the armor unit by wave which is ex- 
pressed as the sum of drag force and inertia force. It is 
shown that K (sub D) so far generally taken as con- 
stant is inversely proportional to the drag coefficient 
raised to the three power when inertia force can be 
neglected and as a result should be considered to be a 
function of the scale of experiment. Hydraulics experi- 
ments are performed using various sizes of armor units 
ranging from 16g to 6800g in order to confirm the scale 
effects that follows from the discussion above men- 
tioned. The results are as follows: first, wave forces on 
armor units relatively increase as the scale of experi- 
ment decreases; second, drag forces are dominant 
compared with inertia force when wave heights are 
large; third, the scale effects manifested on wave 
forces are mainly due to change in drag forces. 
17refs., 21 figs., 2 tabs. 
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PB90-266917/GAR PC A07/MF A01 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
Rakennetekniikan Lab. 

Abrasion of Concrete by Ice in Arctic Sea Struc- 


tures. 

Doctoral thesis. 

S. Huovinen. c1990, 146p VTT/PUB-62, ISBN-951- 
38-3572-3 


In arctic sea regions a concrete sea structure is sub- 
jected to heavy mechanical loads near the water level 
due to the moving ice sheets. The determination of the 
abrasion depth is based on laboratory tests for meas- 
uring ice pressures against protruding aggregate 
stones, laboratory tests for determining the strength 
values of concrete after freeze-thaw cycles in sea 
water, abrasion tests with an abrasion machine, abra- 
sion tests with an icebreaker at sea, abrasion studies 
on Finnish lighthouses, and computer calculations. 
The abrasion depth and resistance of concrete in 
arctic sea conditions can in practice be determined by 
calculations and laboratory tests. When determining 
the abrasion depth by calculation the various strength 
values of concrete must be known under freeze-thaw 
conditions. Both the compressive and tensile strength 
of concrete in addition to the bond strength between 
aggregate stones and cement stone must be known. 
The bond strength of aggregate stones and its resist- 
pon repeated freeze-thaw cycles are especially 
crucial. 
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PB90-269986/GAR PC A08/MF A01 
Woods Hole Oceanographic Institution, MA. 

Abstracts of Manuscripts Submitted in 1989 for 
— (Woods Hole Oceanographic Institu- 


). 
Technical rept. 
A. K. Paul. Jul 90, 174p WHOI-90-31 
See also PB90-240847. 


This volume contains the abstracts of manuscripts 
submitted for publication during calendar year 1989 by 
the staff and students of the Woods Hole Oceano- 
graphic Institution. It identifies the journal of those 
manuscripts which are in press or have been pub- 
lished. The volume is intended to be informative, but 
nota re. The abstracts are listed by title in 
the Table of Contents and are grouped into one of the 
five departments, marine policy, or the student catego- 
ry. An author index is presented in the back to facilitate 
locating specific papers. 
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Test Results form a Two-Stage Traveling Charge 
Liquid Propeliant Gun. 

Final technical rept. May 87-Sep 89. 

1. C. Stobie, J. D. Knapton, B. D. Bensinger, and R. 
A. Pate. Jun 90, 29p Rept no. BRL-TR-3112 
Prepared in cooperation with General Electric Ord- 
nance Systems Div., Pittsfield, MA. 


Test data for a 40-mm fractional traveling charge 
(FTC) gun system are described. The system consists 
ofa id propulsion method using a solid propellant 
booster charge and a liquid propellant traveling 
charge. The purpose of the two stage propellant 
system was to create a traveling charge gun with a 
delay mechanism created by a separator piston be- 
tween the solid and liquid charges. The data showed 
increased when compared to the Mayer 
Hart model, for projectiles less than 250 grams and 

to mass (C/M) ratios of less than 2. Tests fired 
at C/M greater than 2 with heavy projectiles yielded 
high pressures in the long liquid charges. The combus- 
tion of the second stage of the traveling charge pro- 
duced waves that were tracked in a space time 
manner for one of the FTC rounds. The calculated 
wave speed gave reasonable agreement when com- 
pared with estimated sound speeds determined from 
chamber measurements in other regenerative fixtures. 
Keywords: Hybrid liquid propellant guns; Propelling 
charges; Interior ballistics; Liquid propellants; High ve- 
locity sound waves; Hybrid in propellants; HAN Based 
propellants; Monopropeliants; Hydroxylammonium ni- 
trate; Ammonium nitrate. (edc) 


061,771 
AD-A224 594/2/GAR PC A06/MF A01 
Rocket Research Co., Redmond, WA. 

dro: lum Nitrate Compatibility Tests 

Various Materials - A Liquid Propellant Study. 

Final rept. Apr 89-Mar 90. 
E. W. Schmidt. Jul 90, 115p RRC-90-R-1439, BRL- 
CR-636 


tibility of hydroxylammonium nitrate 


The compai 
pagent a key ingredient of liquid gun propellants, with 


different materials of construction was tested in 
short-term immersion tests in constant temperature 
baths with observation and measurement of gas evolu- 
tion. Test temperatures were 298 k and 338 K (25C 
and 65C). Test duration was 30 days. Materials tested 
included metals, plastics, ceramics, coatings, and lu- 
bricants. At the end of the test, the gas spaces above 
the solutions were analyzed for gas composition. Evo- 
lution of nitrous oxide and nitrogen was evidence of 
incipient decomposition in the propellant. The off- 
loaded HAN solutions were analyzed for leached 
metals. Based on the rate of gas evolution, weight loss 
of the specimens, discoloration of the liquid, and 
amount of metals leached, several materials were 
identified as being incompatible with 60% HAN solu- 
tion. Keywords: Liquid gun propellants, Compatibility, 
Hydroxylammonium nitrate, Liquid propellants. (JES) 


061,772 
AD-A224 669/2/GAR PC A03/MF A01 
er Research and Engineering Lab., Hano- 
ver, NH. 
Purity Determination of Standard Analytical Refer- 
ence Materials by Differential Scanning Calori- 


Special rept. 
P. B. Black, and D. Pidgeon. May 90, 11p CRREL- 
SR-90-16, CETHA-TE-CR-89044 


Standard Analytical Reference Materials (SARMs) are 
a high-purity representative set of compounds used in 
the production of explosives. Because the National 
Bureau of Standards has only a limited amount of 
these reference materials available for trace organic 
analysis, the United States Army Toxic and Hazardous 
Materials Agency (USATHAMA) has initiated a pro- 
sa for developing SARMs for use in its laboratories 

ISATHAMA 1987). This two-part program consists of 
procuring and producing the high-purity reference ma- 
terials and then monitoring their purity level while in 
storage. This paper, which is concerned with the 
second part of the program, reports on the method of 
determining the purity of the seven SARMs noted in 
Table 1 that are suited to differential scanning calori- 
metry (DSC). The purity of the remaining SARMs are 
determined by other methods and will not be dis- 
cussed further. The USATHAMA Quality Assurance 
program manual (USATHAMA 1987) recommends a 
surveillance program that tests the purity of the 
SARMs at six-month intervals. For this project the cri- 
terion that is used for accepting the standard is that it 
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does not have a purity level below 98 mol %. If the 
SARM fails to meet this criterion, the central repository 
is to be contacted and appropriate decisions made on 
its status. (JES) 
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AD-A224 918/3/GAR PC A03/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

Borohydride Catalysis of Nitramine Thermal De- 
composition and Combustion. 3. Literature Review 
and Wrap-Up Discussion of Possible Chemical 
Mechanisms. 

Final rept. Sep 87-Sep 88. 

M. A. Schroeder. Jul 90, 30p Rept no. BRL-TR-3126 


This report is a summary of observations and possible 
chemical mechanisms for catalysis of the decomposi- 
tion and combustion of the nitramines HMX and RDX, 
and of propellants derived from them, by salts contain- 
ing these anions is reviewed, as is available informa- 
tion on the effects of these salts on decomposition and 
combustion of HMX and RDX. The emphasis is on 
thermal decomposition and on salts with alkali metal 
anions. The pure salts appear stable under vacuum or 
inert gas to about 700-800 C, but there is a report of H2 
evolution lower temperatures (ca 300-600 C, depend- 
ing on the nature of the salt) is observed. When the 
salts are heated together with RDX, considerable en- 
hancement of the decomposition rate of RDX is ob- 
served; this begins at the melting temperature of pure 
RDX and becomes intense, leading to a lower, mush 
sharper decomposition exotherm. These observations 
seem consistent with a catalysis mechanism involving 
attack of the B-H hydrogens of the catalyst on the ni- 
tramine, but it is difficult to evaluate the role of other 
processes, and of reaction of the catalyst with prod- 
ucts. Keywords: RDX, HMX, Nitramines, Borohydrides, 
Boron hydrides, Catalysis mechanisms, Catalysis, Pro- 
pellants, Explosives, Thermal decomposition, Gun pro- 
pellants, VHBR Propeliants. (jes) 
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AD-A224 998/5/GAR PC A04/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

Transitional Ballistics, Aeroballistics and Jump 
Characteristics of a 25-MM-AP Training Projectile 
with Base Bleed. 

Final rept. 

P. Plostins, J. A. Bornstein, and C. O. White. Mar 88, 
56p Rept no. BRL-TR-2888 


A sabot launched spin-stabilized training projectile is 
being developed by the U.S. Army for the 25mm 
cannon. The training projectile is required to ballistical- 
ly match the present service projectile. The ballistic 
match requirements are stringent and the transitional 
ballistics, aeroballistics and jump characteristics of the 
training projectile must be controlled to satisfy the re- 
quirements. This report presents the results of a series 
of tests which were designed to evaluate the transi- 
tional ballistics, aeroballistics and jump characteristics 
of the training projectile. The same tests are per- 
formed on the service projectile to provide a baseline 
for evaluation of the ballistic match. It was found that 
the training projectile did satisfy the maximum range 
requirement of 8000 meters. The jump characteristics 
of the training projectile and the service projectile are 
different enough to cause concern about the ability of 
the training projectile design to meet the center of 
impact requirement on the target. Keywords: Training 
ammunition, Spin-stabilized ammunition. (cp) 
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AD-A224 999/3/GAR PC A05/MF A01 
Fraunhofer-inst. fuer Chemische Technologie, Bergh- 
ausen (Germany, F.R.). 

Processes for a oe Thermal Stability of 
Han-Based Liquid Propellants. Revision. 

Final rept. Oct 85-Oct 88. 

R. Hansen, E. Backof, H. J. De Grieff, and N. Klein. 
Jul 90, 76p BRL-CR-635 

Contract DAJA45-86-C-0056 


Liquid Propellants containing hydroxylammonium ni- 
trate (HAN) react with metallic and non-metallic impuri- 
ties. Two tests were developed to monitor gas evolu- 
tion during storage at 90 C in 5-cc sealed glass am- 
poules or 3-cc glass containers fitted with miniature 
pressure transducers. Time to bursting of the ampoule 
or to a specific pressure in the container are the data 
obtained. The propellant’s stability is dependent on pH 
with 2.1 being optimum. The effects of numerous 
metals, both as elements and ions, and plastics on the 


stability of LGP1846 are examined. Iron, copper, and 
vanadium ions caused the most reaction, and vanadi- 
um shows an effect at concentrations as low as 0.5 
ppm. Magnesium, zinc, and manganese ions had no 
effect in storage life by this test criterion. Of the 30 
metals and alloys investigated, 2 gunmetals and 3 
stainless steels were subject to pronounced attack, 
but gold, silver, and tantalum remain unaffected. Key- 
words: Liquid propellants, HAN, Decomposition, Ther- 
mal stability, Stabilizers, Chemical analysis, Glass am- 
poules, Storage life. (jes) 
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AD-A225 016/5/GAR PC A15/MF A02 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

Annual Conference on Han-Based Liquid Propel- 
lants (5th) Held in Aberdeen Proving Ground on 22- 
24 August 1989. 

Final rept. Aug 88-Aug 89. 

- Q. Wojciechowski. Jun 90, 343p Rept no. BRL-SP- 


This report contains the abstracts and viewgraphs of 
the papers presented at the BRL’s Fifth Annual Con- 
ference on HAN-Based Liquid Propellants, 22 - 24 
August 1989. Keywords: Liquid propellant, Hydroxy- 
lammonium nitrate, Production, Stability, Vulnerability, 
Health hazard, TEAN, Physical properties, Triethano- 
lammonium nitrate, Combustion, Compatibility, Hazard 
classification. (JES) 
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DE90011286/GAR 

Oak Ridge National Lab., TN. 
Characterization of explosives processing waste 
decomposition due to composting. Final, Phase 1 
report. 

Progress rept. 

W. H. Griest, A. J. Stewart, R. L. Tyndall, C. H. Ho, 
and E. Tan. 31 Jan 90, 181p ORNL/TM-11573 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Paper copy only, copy does not permit microfiche pro- 
—_— Original copy available until stock is exhaust- 


PC AOS 


Explosives-contaminated (primarily TNT, RDX, and 
HMX) sediments composted under mesophilic and 
thermophilic conditions at the Louisiana Army Ammu- 
nition Plant were subjected to regulatory leaching and 
organic solvent extraction followed by chemical char- 
acterization toxicity tests. Chemical characterization 
included EPA Contract Laboratory Program Target 
compound list volatile and semivolatile organics, 
PCBs, pesticides, metals, and also explosive com- 
pounds and TNT metabolites. The toxicity testing uti- 
lized Ceriodaphnia dubia, fathead minnow larvae, and 
the Ames test. Regulatory compounds were not de- 
tected at significant concentrations in the leachates or 
extracts and the main constituents found were TNT, 
HMX, RDX, and two monoamino dinitrotoluenes at low 
to sub-ppM levels. Low toxicity was detected in the 
aqueous leachates, with the leachate from the meso- 
philic compost being more toxic. Particles recovered 
from the leachates had only low extractable toxicity. 
Considerably higher toxicity was found in the organic 
solvent extracts, because of lesser dilution than the 
regulatory leachates. Comparison of toxicity calculat- 
ed per g of compost extracted or leached did not 
reveal any substantial toxicity in the compost which 
was not liberated by the regulatory leaching proce- 
dure, but the high dilutions considerably reduced the 
sensitivity of the Ames test unless the leachates were 
concentrated 100-fold. Considering the lack of a com- 
posted blank devoid of explosives and the age of the 
compost samples before characterization these re- 
sults must be considered as preliminary. The applica- 
tion of Phase 1 methods and experiences to Phase 2 
studies of fresh samples including proper blanks and 
controls will provide a more conclusive test of explo- 
sives process waste detoxification by composting. 23 
refs., 1 fig., 26 tabs. 
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DE90013284/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 





Low vuinerability explosives (LOVEX) for mass- 
use warheads. 

C. Pruneda, E. Jessop, and R. McGuire. 13 Mar 90, 
13p UCRL-102391, CONF-9004227-1 

Contract W-7405-ENG-48 

International ICT annual conference (21st), Karlsruhe 
(Germany, F.R.), 3-6 Apr 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


There is an ongoing effort at Lawrence Livermore Na- 
tional Laboratory to develop explosives with a signifi- 
cantly lower vulnerability to battlefield environments 
(bullets, fragments, sympathetic detonation) than cur- 
rent explosives (TNT and Comp B) without sacrificing 

lormance or increasing costs. The approach taken 
is to develop a composite explosive which is com- 
prised of inexpensive fillers such as RDX, NaNO(sub 
3), Al and a low modulus binder system. The binder 

tem uses nitroglycerin/triacetin as an energetic 
plasticizer. This paper discusses the experimental re- 
sults to date in vulnerability, performance and process- 
ing. 7 refs., 8 figs., 6 tabs. 
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DE90013291/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
Characteristics of copper shaped-charge liner ma- 
dee 1 tensile strain rates of 10(sup 4) s(sup 
minus)1). 

W. H. Gourdin. 29 May 90, 17p UCRL-JC-103259, 
CONF-900818-2 

Contract W-7405-ENG-48 

International conference on shock wave and high- 
strain-rate phenomena in materials, San Diego, CA 
(USA), 12-17 Aug 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


We have studied the mechanical behavior of 81-mm 
sh -charge liners made from oxygen-free electron- 
ic (OFE) and electrolytic tough pitch (ETP) copper at 
tensile strain rates of 10(sup 4) s(sup (minus)1 


) 
using electromagnetic ring expansion. The OF 
copper was processed to yield an uniform grain size of 


approximately 25 (mu)m, whereas the ETP material 
was reportedly processed in such a way as to encour- 
age excessive grain growth and a broad distribution of 
grain sizes. However, the microstructures of the mate- 
rials we studied are all similar, and we find no evidence 
of gross secondary grain growth in the ETP liners, al- 
though they do contain oxide inclusions. The OFE 
liners are characterized by reproducible stress-strain 
poor y nearly identical to independently proc- 
essed OFE copper of comparable grain size. The flow 
stress of the ETP specimens, in contrast, is both lower 
and generally more erratic than that of the OFE speci- 
mens. Elongation at failure for the OFE linear materials 
are consistently large (0.55 (plus minus) 0.01) and are 
ps aroma oy | larger than values observed for annealed 
10-(mu)m OFE (0.49 (plus minus) 0.04). The ETP ma- 
terials appear to show somewhat less elongation at 
failure, although their erratic behavior makes compari- 
sons difficult. We suggest that the erratic behavior of 
ETP shaped-charge liners under test and their poor 
performance relative to OFE copper are the result of 
chemical impurities and related microstructural nonun- 
iformities, rather than differences in grain size alone. 
12 refs., 9 figs., 2 tabs. 
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DE90013611/GAR PC A06/MF A01 
Sandia National Labs., Albuquerque, NM. 

Ti/PETN accident investigation. Final report. 
Progress rept. 

D. Ingersoll, W. J. Andrzejewski, and D. E. Mitchell. 
Jun 90, 102p SAND-90-0694 

Contract 76ER01112act AC04-76DP00789 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


During a routine mixing operation, a 1:1 mixture of tita- 
nium and pentaerythritol tetranitrate (PETN) powders 
accidentally ignited. This prompted an investigation 
into the cause of the accident. Friction, impact, ther- 
mal, and electrostatic stimuli, as well as incompatibility 
between the powders, were evaluated for their poten- 
tial to serve as the ignition mechanism. Although a de- 
finitive determination of the mechanism was not made, 
the operation that is believed to have imparted the req- 
uisite energy to cause ignition has been identified. The 
results of these studies, as well as recommended 
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changes to the mixing operations, are described. 16 
refs., 2 figs. 
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DE90013619/GAR PC A03/MF A01 
bod and G Mound Applied Technologies, Miamisburg, 
Maximum credible event determination for the 3E1 
detonator and its handling container. 

oo Jones, and J. D. Cogan. 25 Jun 90, 48p MLM- 
Contract 76ERO1112act ACO04-88DP43495 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


An investigation was conducted to determine the maxi- 
mum credible event (MCE) value for the 3E1 detonator 
when packaged and handled, stored, or transported at 
Mound. A propagation test was performed to deter- 
mine whether the detonation of one 3E1 detonator 
would detonate other like detonators. No propagation 
was noted. The MCE value for the 3E1 detonator in the 
handling tray was 0.37 g. When the tray is placed in a 
metal container, this value will be 0.000 g. 20 figs. 
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PB90-266990/GAR PC A06/MF A01 
Stiftelsen Svensk Detonikforskning, Stockholm. 
Aviastningsspraengning: Litteraturstudie (Des- 
tress Blasting: A Literature Survey). 

T. Borg. 27 Apr 89, 121p DS-1989:4 

Text in Swedish; summary in English. 


Destress blasting in hard rock is used when problems 
caused by high stresses occur. These problems often 
manifest themselves as spalling of rock slabs. Des- 
tress blasting implies that the rock is fragmented, 
inside or outside the heavily stressed rock volume, by 
drilling and blasting. In this way the stresses are redis- 
tributed to an area which is less critical, stability wise. 
According to the available literature, large scale des- 
tress blasting was first used in South Africa during the 
1950-1960’s. The method was extensively used in the 
US and Canada during the 1960-1980’s. eral tests 
have been carried out in Sweden during the last twenty 
years. In most cases a clear decrease in production 
a are reported when destress blasting is 
used. There is however a large uncertainty about what 
the — mechanisms are and about suitable design 
methods. 
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AD-A224 841/7/GAR 
Westinghouse Naval Systems Div., Cleveland, OH. 
Amphi is Vehicle Propulsion System. Volume 1. 
Final rept. Sep 86-Jan 90. 

30 Jan 90, 190p DTRC/SD-CR-6-90-VOL-1 

Contract N00167-86-C-0158 

See also Volume 2, AD-A224 842. 
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The David Taylor Research Center has funded the de- 
velopment of an electric drive train for a waterjet pro- 
pulsion system to demonstrate high water speed in a 
Marine Corps propulsion system demonstrator vehicle. 
In the water, this vehicle will be propelled by four wa- 
terjets, each rated at 400hp, to provide the required 
thrust. The task was to design and develop a system 
that would be compact, lightweight, efficient and avail- 
able to support vehicle demonstration testing. A 
system trade-off study resulted in selection of an ap- 
proach which uses four identical electric water propul- 
sion modules, consisting of: an AC alternator control- 
ler, an AC induction motor with integral speed decreas- 
ing gearbox and a — that connects the motor/ 
gearbox to the waterjet. This report documents the 
hardware design effort, fabrication and testing com- 
pleted. Keywords: Waterjet propulsion; Electric drives. 
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AD-A225 179/1/GAR PC AO5/MF A01 
Naval Postgraduate School, Monterey, CA. 
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Case Study of the Light Armored Vehicie-25: inte- 
| * thea aati, sei eae 


Master’s thesis. 
F. A. Quindlen. Dec 89, 89p 


In today’s era of budgetary constraints, the military 
Services are being pressured to procure non-develop- 
mental or oui alie equipment for use. This thesis 
is a case s of a non-developmental system, the 
Marine Corps’ Light Armored Vehicle-25 (LAV-25). The 
decision to quickly acquire this 

system was motivated by the u need for the 
Marine Corps to have a vehicle of this type to support 
their mission as a rapid deployment force. Combining a 
non-developmental system and an accelerated acqui- 
sition strategy produced a near-term focus that lacked 
sufficient consideration for term logistics support. 
This thesis identifies the inability to competitively re- 
procure spares and repair parts and the lack of a post 
production support plan as the two most serious prob- 
lems in the fielding of the LAV-25. The lessons learned 
are that competitive spares reprocurement and post 
production support must be comprehensively planned 
for prior to award of a non-developmental production 
contract. Theses. (sdw) 
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AD-A224 800/3/GAR PC A06/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

Database St System and the Sonic Digitizer 
Method for Radiographic Data Reduction Used by 
the Penetration Mechanics Branch. 

Memorandum rept. 1986-1989. 

T. G. Farrand. Jun 90, 102p Rept no. BRL-MR-3847 


A data reduction, storage, and analysis system is used 
by one team of the Penetration Mechanics Brancti of 
the Terminal Ballistic Division of the Ballistic Research 
Laboratory. The reduction of penetrator/target interac- 
tion, as recorded via radiographs, and the analysis of 
the data in the computer data storage system are de- 
scribed in detail. Keywords: Data st systems; 
Random access computer storage; Ballistics; Data 
mae analysis; Data reduction; Radiog- 
raphy. (cp, 


061,786 

AD-A224 921/7/GAR PC A03/MF A01 
Army Combat Systems Test Activity, Aberdeen Prov- 
ing Ground, MD. 

Projectile Velocity and Time of Flight Measure- 
ments. 

Final rept. 

17 May 90, 39p Rept no. ITOP-4-2-805 


This ITOP (International Test Operating Procedure) 
describes techniques and equipment employed to 
measure instrumental velocity of projectiles, the veloc- 
ity along the trajectory, and the time of flight of the pro- 
jectile to known ranges, including techniques for trans- 
lating instrumental velocity of projectiles into muzzle or 
striking velocity. Keywords: Projectiles ballistic trajec- 
tories; Measuring equipment; Measurement methods; 
Data processing; Ballistic coefficient; Doppler velocim- 
eter; Muzzle velocity; Projectile velocity; Striking veloc- 
ity; Velocity measuring devices; Time of flight. (EDC) 
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DE90012761/GAR PC A03/MF A01 

Sandia National Labs., Albuquerque, NM. 

Semi-analytical model for pressure-time history of 
ranular pyrotechnic materials in a closed system. 
. Razani, M. Shahin , and S. L. Hingorani- 

Norenberg. 1990, 15p SAND-90-0599C, CONF- 

900792-7 

Contract AC04-76DP00789 

International pyrotechnics seminar (15th), Boulder, CO 

(USA), 9-13 Jul 1990. Sponsored by Department of 

Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


Recent experiments with Titanium Subhydride Potassi- 
um Perchlorate eee ger a zero-volume firing 
condition have shown that compaction occurs ahead 
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of the burn front. A multiphase flow model can be used 
to obtain the pressure-time history. However, the 
number of assumptions on parameters and models 
must be made to obtain a solution. In this work a semi- 
analytical model is developed to determine the pres- 
sure-time history based on the measured burning front 
velocity. There are experimental evidence that the 
burning velocity is a slowly varying function of compac- 
tion. It is assumed that the burning particles have a 
given size distribution and they burn parallel to their 
outer surface. The burning rate is assumed to be pres- 
sure dependent. The penetration of gaseous combus- 
tion products into the pores ahead of the burn front 
and the compaction of the charge can be included by 
introducing suitable pressure dependent parameters. 
The formulation of the problem results in an integro- 
differential equation for the pressure-time history of 
pens combustion products in the close system. 

his equation is solved numerically to obtain the pres- 
sure. A parametric study is performed to find the sensi- 
_ of pressure to different parameters. 15 refs., 5 
igs. 


061,788 
DE$0013176/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Infrasonic observations of large scale HE events. 
R. W. Whitaker, J. P. Mutschlecner, M. B. Davidson, 
and S. D. Noel. 1990, 12p LA-UR-90-1998, CONF- 
9005236-1 

Contract W-7405-ENG-36 

International symposium on long range sound propa- 
gation at NASA Langley Research Center (4th), Hamp- 
ton, VA (USA), 15-17 May 1990. Sponsored by Depart- 
ment of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The Los Alamos Infrasound Program has been operat- 
ing since about mid-1982, making routine measure- 
ments of low frequency atmospheric acoustic propa- 
gation. Generally, we work between 0.1 Hz to 10 Hz; 
however, much of our work is concerned with the nar- 
rower range of 0.5 to 5.0 Hz. Two permanent stations, 
St. George, UT, and Los Alamos, NM, have been oper- 
ational since 1983, collecting data 24 hours a day. This 
discussion will concentrate on measurements of large, 
high explosive (HE) events at ranges of 250 km to 
5330 km. Because the equipment is well suited for 
mobile deployments, it can easily establish temporary 
observing sites for special events. The measurements 
in this report are from our permanent sites, as well as 
from various temporary sites. In this short report will 
not give detailed data from all sites for all events, but 
rather will present a few observations that are typical 
of the full data set. The Defense Nuclear Agency spon- 
sors these large explosive tests as part of their pro- 
gram to study airblast effects. A wide variety of experi- 
ments are fielded near the explosive by numerous De- 
partment of Defense (DOD) services and agencies. 
This measurement program is independent of this 
work; use is made of these tests as energetic known 
sources, which can be measured at large distances. 
Ammonium nitrate and fuel oil (ANFO) is the specific 
explosive used by DNA in these tests. 6 refs., 6 figs. 


061,789 

DE$0013199/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Com of TiH(sub 1.65)/KCIO(sub 4) pyro- 
technic powder during confined burn. 

S. L. Hingorani-Norenberg, A. Razani, and M. 
Shahinpoor. 1990, 17p SAND-90-0600C, CONF- 
900792-8 

Contract AC04-76DP00789 

International pyrotechnics seminar (15th), Boulder, CO 
(USA), 9-13 Jul 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The burning behavior of titanium subhydride potassium 
perchiorate (TiH(sub 1.65)/KClO(sub 4)) is currently 
under investigation. The research is presently aimed at 
studying the dynamic compaction of the material as a 
confined cylindrical charge of the pyrotechnic burns. 
Flash radiography equipment, optical fibers, and piezo- 
electric pressure transducers are used to study this 
phenomenon. The length to diameter ratio of the test 
charge is thirty and it is pressed in increments, which 
have a length to diameter ratio of one, into a cylindrical 
fixture consisting of an epoxy liner in a stainless steel 
housing. The housing has a series of radial holes to 
allow optical monitoring, through the transparent liner, 
of the ignition-front. Lead disks, placed between incre- 
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ments of powder, serve as x-ray tracers. Three 300 
kilovolt x-ray heads are pulsed during each experi- 
ment, providing information regarding the state of 
compaction of the powder at three different times 
during the burn. Fiber optics are used to monitor the 
location of the ignition front. Pressure transducers 
monitor the pressure history inside the closed bomb. 
Tests have been performed with the powder at differ- 
ent initial densities and the data indicate that a signifi- 
cant amount of compaction occurs as the charge 
burns. 7 refs., 6 figs. 


061,790 

DE$0013486/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Parametric study of the dynamic JWL-EOS for det- 
onation products. 

P. A. Urtiew, and B. Hayes. Mar 90, 25p UCRL-JC- 
103218, CONF-9009183-1 

Contract W-7405-ENG-48 

International Lavrentiev’s readings conference (3rd), 
Novosibirsk (USSR), 10-14 Sep 1990. Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The JWL —_ of state describing the adiabatic ex- 
pansion of detonation products is revisited to complete 
the description of the principal eigenvalue, to reset the 
secondary eigenvalue to produce a well-behaved adia- 
batic gamma profile, and to normalize the characteris- 
tic equation of state in terms of conventional param- 
eters having a clear experimental interpretation. This is 
accomplished by interjecting a dynamic flow condition 
concerning the value of the relative specific volume 
when the particle velocity of the detonation products is 
zero. In addition, a set of generic parameters based on 
the statistical distribution of the primary explosives 
making up the available data base is presented. Unlike 
theoretical and statistical mechanical models, the adi- 
abatic gamma function for these materials is seen to 
have a positive initial slope in accord with experimental 
findings. 10 refs., 4 figs. 


061,791 

DE$0013692/GAR PC A01 

Los Alamos National Lab., NM. 

Adaptation of an industrial application for an in- 

structional laboratory in mechanical vibrations. 

W. E. Whiteman. 1990, 4p LA-UR-90-2043, CONF- 

9006175-2 

Contract W-7405-ENG-36 

Meeting of the American Society for Engineering Edu- 

cation, Toronto (Canada), Jun 1990. Sponsored by De- 

= of Energy, Washington, DC. 

—— copy only, copy does not permit microfiche pro- 
luction. 


Extensive theoretical treatment is given to damping as 
the process of energy dissipation during mechanical 
vibration. The challenge in the classroom is to ade- 
quately convey this concept and extend it by teaching 
students practical applications in engineering analysis 
and design. Students are motivated by real-world prob- 
lems; applying these types of problems with strong in- 
structional classroom content significantly enhances 
the learning environment. This paper proposes the ad- 
aptation of an actual research project to a simple, yet 
innovative, mechanical vibrations laboratory. The 
adapted project involves an ongoing effort at the Los 
Alamos National Laboratory to investigate damping 
factors of various alloys used in military tank munitions. 
The kinetic-energy penetrators used in these tank 
rounds are cylindrical in shape and are a major class of 
weapons designed to defeat heavy armor. Unwanted 
transverse oscillations of these penetrators degrade 
the accuracy of the rounds and may lead to glancing 
blows off the target. 5 refs., 3 figs. 
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061,792 

AD-A225 130/4/GAR PC A03/MF A01 
Army Research Inst. for the Behavioral and Social Sci- 
ences, Alexandria, VA. 

Conducting Precision Range and Integrated Ma- 
neuver Exercise (PRIME) After-Action Reviews. 
Final = Oct 88-Mar 90. 

B. G. Witmer. Jun 90, 49p Rept no. ARI-RP-90-21 


PRIME is a prototype tactical gunnery and maneuver 
training system being developed in conjunction with III 


Corps at Fort Hood. PRIME is designed to train ar- 
mored vehicle crews and platoons in combat skills and 
measure their performance in a realistic setting. 
PRIME contains multimedia feedback systems that 
present detailed performance data to the unit. This 
report includes procedures for formatting and using 
the information provided by the feedback media and 
illustrates selectable data formats, each designed for a 
particular data reporting requirement. The report in- 
cludes a firing events format, and two summary for- 
mats. The performance measurement capabilities of 
the basic Thru Sight Video (TSV) are discussed and a 
need for additional TSV recording and playback fea- 
tures is identified. The capabilities are identified. Time 
constraints for organizing and presenting information 
during the after-action review suggest that the PRIME 
feedback sources should be integrated for more effi- 
cient presentation of the data. Keywords: Army train- 
ing; Platoon gunnery measurement; Tactical warfare; 
Training devices; Human performance/feedback; 
Video recording; Gun sights. 
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AD-A224 993/6/GAR PC A11/MF A02 
Army Armament Research, Development and Engi- 
neering Center, Watervliet, NY. Benet Labs. 
Proceedings of the U.S. Army Symposium on Gun 
Dynamics (6th) Held in Tamiment, Pennsylvania on 
15-17 May 1990. Volume 2. 

Final rept. 

T. E. Simkins. May 90, 247p Rept no. ARCCB-SP- 
90015-VOL-2 

See also Volume 1, AD-A223 320. 


This represents a compilation of technical papers con- 
cerning analyses, design, measurement, and automa- 
tion of gun dynamics. The authors represent a cross- 
section of the scientific and technical community, in- 
cluding universities, industrial, and Government re- 
search laboratories. Keywords: Ballistics, Barrel vibra- 
tion, Dynamics, Symposia, Precision, Guns, Stabiliza- 
tion, Target acquisition. (cp) 
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061,794 


AD-A224 842/5/GAR PC A10/MF A02 
Westinghouse Naval Systems Div., Cleveland, OH. 
Amphibious Vehicle Propulsion System. Volume 2. 
Final rept. Sep 86-Jan 90. 

30 Jan 90, 215p DTRC/SD-CR-6-90-VOL-2 

Contract N00167-86-C-0158 

See also Volume 1, AD-A224 841. 


Volume II contains the design report, the acceptance 
test report, and the alternator test acceptance report. 
Keywords: Electric drive trains; Tradeoff analysis; Wa- 
terjet propulsion; Marine Corps; Amphibious vehicles; 
Alternating current alternators; Induction motors; Cou- 
plings/gearboxes. (edc) 
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Oklahoma State Univ., Stillwater. Dept. of Physics. 





Optical nn of Laser-Induced Gratings in 
Eu Doped Glasses. 

E. G. Behrens, R. C. Powell, and D. H. Blackburn. 10 
Apr 90, 7p ARO-25478.8-PH 

Contract DAALO3-88-K-0025 

a in Applied Optics, v29 n11 p1619-1624, 10 Apr 


Laser-induced changes in the refractive index are used 
to create superimposed transient population gratings 
and permanent structural gratings in Eu3+ doped sili- 
cate and phosphate glasses. Potential uses for these 
laser-induced gratings (LIGs) are investigated. First, 
the structural gratings are shown to be permanent at 
room temperature and their use as a holographic stor- 
age medium is discussed. Second, a permanent LIG of 
this type is used to demultiplex multifrequency laser 
beams, demonstrating its use as a tunable line filter. 
Third, the transient LIG is used to modulate the ampli- 
tude of a laser beam which is passed through the 
sample and scatters off the permanent LIG. This re- 
Sults in information being transferred from one beam to 
another beam. It was found that thermal lensing plays 
an important role in the formation of this type of perma- 
nent LIG and a procedure for determining the tilt angle 
of the fringes of the LIG is discussed. (JES) 
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DE90013630/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Oscilloscope photography at NTS. 

C. E. Robertson. Jun 90, 21p SAND-90-0518 
Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 


— Original copy available until stock is exhaust- 
ed. 


High-quality recording of an oscilloscope waveform is 
usually made on photographic film. Achieving high 
quality, especially in a possible radiation environment 
and with fast sweep speeds, requires a thorough un- 
derstanding of all aspects of the imaging and recording 
processes. This paper represents a compilation of 
techniques and procedures to achieve optimum oscil- 
loscope imagery under adverse conditions and in an 
environment where unwanted radiation is a possibility. 
10 figs., 1 tab. 


061,797 

N90-24139/9/GAR PC A02/MF A01 
Aerospatiale, Cannes la Bocca (France). 

Wearing of Cryomechanisms at 4 K. 

G. Luciano. Jun 89, 6p REPT-892-440-103, CA-6/89 


Certain spaceborne optics include components that 
are designed to improve the instrument’s perform- 
ance. Where such mechanisms cannot be decoupled 
from the optical devices, pollution from the wear of 
those mechanisms must be minimized due to impossi- 
bility of inflight, or even sometimes on-ground cleaning 
of optical devices. Aerospatiale who are responsible 
for the optical bench of the infrared camera to be flown 
on board the ISO spacecraft, were therefore led to de- 
velop non-polluting mechanisms. Comparative tests 
were performed on several couples of materials, re- 
sulting in choice of a satisfactory solution. 
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061,798 

N90-24175/3/GAR PC A03/MF A01 
Sony Corp. of America, Boulder, CO. Technical Oper- 
ations Center. 

Quick Guide of the Essential Concepts Used in Op- 
tical Digital Data Disk Technology. 

Jun 89, 26p 


This Quick Guide covers the definitions of the essen- 
tial concepts used in optical digital data disk technolo- 
gy. The terms are presented in hierarchical order. The 
wording of the definitions follows acceptable usage in 
the field of application as much as possible. Where no 


concensus has been reached, solutions acceptable to 
the majority of the International Organization for 
Standardization (ISO) participants have been included. 
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061,799 

AD-A224 651/0/GAR PC A03/MF A0O1 
Massachusetts Inst. of Tech., Cambridge. Research 
Lab. of Electronics. 

Separable Cross-Entropy Approach to Power 
Spectral Estimation. 

C. Y. Liou, and B. R. Musicus. 1 Jan 90, 11p 
Contract N00014-89-J-1489 

Pub in IEEE Transactions on Acoustics, Speech, and 
Signal Processing, v38 n1 p105-113, 1 Jan 90. 


A new approach is presented for power spectrum esti- 
mation based on a separable cross-entropy modeling 
procedure. Start with a model of a multichannel, multi- 
dimensional stationary Gaussian random process 
which is sampled on a nonuniform grid. An approxi- 
mate separable model is then fit to this, in which se- 
lected frequency samples of the process are modeled 
as independent random variables. Two cross-entropy- 
like criteria are used to select optimal separable ap- 
proximations. One of the methods yields a spectral es- 
timation algorithm which is a generalized version of 
Capon’s MLM method, and the other is similar to clas- 
sical windowing methods. Conclude with a discussion 
of different strategies for designing bandpass filters for 
use with this method. Reprints. (jnd) 


061,800 

AD-A224 676/7/GAR PC A03/MF A01 
David Taylor Research Center, Bethesda, MD. 

Active and/or Passive Control of the Radiative and 
Reflective Properties of Uniform Panels. Part 1. 
Theoretical Review and Development. 

Final rept. 

G. Maidanik, and J. Dickey. Jun 90, 25p Rept no. 
DTRC-90/020 


A simple formalism of the radiative and reflective prop- 
erties of uniform panels immersed in fluids is reviewed 
and developed. The formalism is made to accommo- 
date the introduction of passive mechanical layers and 
active surface drivers designed to control these prop- 
erties. The passive mechanical layers are defined in 
terms of lumped surface impedances of panel-like and 
compliant-like layers. The active surface drivers are 
applied onto the panel-like layers only. The formalism 
may be employed to assess the benefits that may 
accrue using these active and/or passive devices. 
Keywords: Radiation, Reflection, Transmission, Lay- 
ered media, Active and passive controls. (jhd) 


061,801 

AD-A224 712/0/GAR PC A03/MF A01 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Higher-Order and Elastic Parabolic Equations for 
Wave Propagation in the Ocean. 

Conference proceedings. 

M. D. Collins. 1990, 19p Rept no. NOARL-PR-89- 
025-221 

Pub. in Computational Acoustics, v3 p167-184, 1990. 


A higher-order parabolic equation (PE) based on a 
Pade series and an elastic PE are applied to wave 
propagation in the ocean. In contrast to the standard 
PE models of underwater acoustics, the higher-order 
PE provides accurate solutions for problems involving 
arbitrarily long ranges, propagation nearly normal to 
the preferred direction, and large variations in sound 
speed. The most important applications of the higher- 
order PE are for problems involving elastic ocean bot- 
toms. A new numerical approach based on centered 
differences is applied to handle interface conditions. 
The accuracy of the elastic PE is demonstrated with 
benchmark calculations. The elastic PE is applied to a 
range-dependent propagation problem. Reprints. (jhd) 


061,802 
AD-A224 714/6/GAR PC A03/MF A01 


061,805 


PHYSICS 
Acoustics 


New Orleans Univ., LA. 

Acoustic Wavefield Distortion by Seamounts: A 
Finite Element Analysis. 

S. A. Chin-Bing, and J. E. Murphy. 1990, 17p 
NOARL-AB-89-220-017 

Pub. in Computational Acoustics, v1 p37-52, 1990. 


The finite element technique is used to study the dis- 
tortion of the acoustic wavefield caused by a sea- 
mount. The seamount is modeled as a three-dimen- 
sional axisymmetric feature with a varying slope. With 
a point source on the axis of the seamount, the result- 
ing transmission loss versus range is obtained for sev- 
eral receiver depths. By using reciprocity, the distortion 
of the wavefield on the seamount axis is obtained for 
point sources at various depths and ranges from the 
seamount. Reprints. (jhd) 
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AD-A224 718/7/GAR PC A02/MF A01 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Three-Dimensional Parabolic Equation Model That 
Includes the Effects of Rough-Boundaries. 

Journal article. 

M. D. Collins, and S. A. Chin-Bing. Mar 90, 7p Rept 
no. NOARL-JA-221-053-89 

Pub. in Jni. of the Acoustic Society of America, v87 n3 
p1104-1109, Mar 90. 


A three-dimensional parabolic equation (3DPE) model 
that handles wide propagation angles in depth, narrow 
propagation angles in azimuth, and rough boundaries 
is derived and solved numerically with the method of 
alternating directions. a homogeneous boundary con- 
dition, which is easily incorporated into the numerical 
solution of the 3DPE, is applied at the ocean surface to 
approximate the effects of rough boundaries in terms 
of a reflection coefficient that depends on grazing 
angle. Calculations are presented to demonstrate the 
accuracy of the 3DPE and to demonstrate that hori- 
zontal coupling, the effects due to the term involving 
azimuth derivatives, can be important in shallow water 
(previous work has focused on deep-water applica- 
tions). The model is applied to problems involving 
ho boundaries and range dependence. Reprints. 
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AD-A224 720/3/GAR PC A03/MF A01 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Time Domain Solution from the Frequency 
Domain: Application to Resonance Scattering 
from Elastic Bodies. 

Conference proceedings. 

M. F. Werby, and H. B. Ali. 1990, 18p Rept no. 
NOARL-PR-89-055-221 

Pub in Computational Acoustics, v2 p133-148, 1990. 


Scattering from submerged bounded objects has been 
treated extensively in the frequency domain. For elas- 
tic targets, resonance scattering is of a particular inter- 
est and has proven to be rich in phenomena that can 
be described for the most part using resonance scat- 
tering theory (RST) for the frequency domain problem. 
The time domain solution has not been developed 
within the context of such a theory and appears some- 
what more elusive with regard to ease of interpretation 
when compared to the frequency domain case. In this 
work we propose a development that is based on the 
frequency domain RST and offers a tool for analysis 
and a contextual basis for the interpretation of at least 
some of the phenomena that appear in time domain 
calculations and theory. Keywords: Acoustic scatter- 
 eaaaa water, Waveguide propagation, Reprints. 
(jhd 
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Lab., Stennis Space Center, MS. 

Finite-Element Model for Ocean Acoustic Propaga- 
tion and Scattering. 

Journal article. 

J. E. Murphy, and S. A. Chin-Bing. Oct 89, 7p Rept 
no. NOARL-JA-221-014-89 

Pub. in Jnl. of the Acoustic Society of America, v86 n4 
p1478-1483, Oct 89. 


The finite-element technique has the potential to pro- 
vide a very accurate treatment of the physics of acous- 
tic-wave propagation in inhomogeneous media. This 
article describes the development of a finite-element 
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model for acoustic propagation in complex ocean envi- 
ronments and its validation. The computational model 
can handle ra and depth dependence in both 
sound speed and density, as well as rapid variations in 
bottom topography. Keywords: Reprints; Acoustic 
waves; Elastic waves; Seismic waves. (jhd) 
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Texas Univ. at Austin. lied Research Labs. 
Nonlinear Acoustics: tion in a Periodic 


Waveguide and Scattering of Sound by Sound 
Second 


Annual summary rept. no. 2, 1 Oct 89-30 Sep 90. 
D. T. Blackstock. 17 Jul 90, 27p Rept no. ARL-TR- 


90-21 
Contracts N00014-89-J-1109, NO0014-84-K-0574 


The two primary projects are (A) propagation in a peri- 
odic waveguide and (B) scattering of sound by sound. 
Project (A) is a combined theoretical and experimental 
Ss of acoustic Bloch waves in a rectangular, air- 
filled waveguide that is periodically loaded with reac- 
tive branch elements. A small-signal study of the 
system was done the previous year. This year second 
harmonic distortion was investigated. A quasilinear so- 
lution of the generalized Westervelt equation, with cer- 
tain terms neglected, showed that although the funda- 
mental Bloch wave is progressive, the second harmon- 
ic Bloch wave has both forward traveling and back- 
ward — components. Experimental measure- 
ments generally confirmed the theoretical predictions. 
In project (B) an analytical study was completed of the 
effect of various source boundary conditions on the 
scattered field. The project is mainly experimental, 
however. The tank facility where the experiments on 
scattering will be carried out, was completed. A series 
of three different experiments is planned. Besides the 
progress on Projects (A) and (B), some work was also 
done on (C) an upgrade of the Nonlinear Acoustics 
Laboratory and (D) measurements of ellipsoidal focus- 
ing of spark-produced N waves. (JHD) 


061,807 

AD-A225 054/6/GAR PC A03/MF A01 
David Taylor Research Center, Bethesda, MD. 

Use of Radiation Efficiency in Noise Control Engi- 


neering. 

Research and development rept. 

J. Dickey, G. Maidanik, and J. Ertel. Jun 90, 25p 
Rept no. DTRC-90/019 


The radiation efficiency is defined in terms of the 
power that is radiated by a structure, the absolute 
square of the normal velocity on the surface integrated 
over that surface, and the characteristic impedance of 
the fluid facing the surface. The utilization of the radi- 
ation efficiency as a useful engineering quantity for de- 
scribing the radiation from panel-like structures and for 
the estimation of the effectiveness of measures that 
may be used to control the radiated power from such 
structures is questioned. Caution needs to be exer- 
cised in the use of the radiation efficiency for these 
purposes. (jhd) 
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AD-A225 071/0/GAR PC A03/MF A01 
Naval Oceanographic and Atmospheric Research 
Lab., Stennis Space Center, MS. 

Stable Data-Adaptive Method for Matched-Field 
Array Processing in Acoustic Waveguides. 

Journal article. 

C. L. Byrne, R. T. Brent, C. Feuillade, and D. R. 
— Jun 90, 11p Rept no. NOARL-JA-244-033- 
Pub. in Jni. of the Acoustical Society of America, v87 
n6 p2493-2502, Jun 90. 


Capon’s maximum likelihood (ML) method has been 
used with some success in matched field processing 
for source range and depth estimation. One reason for 
the interest in the ML is that it is data adaptive; that is, 
it adapts to the actual noise field present rather than 
requiring an a priori estimate of the noise component 
for prewhitening. When modal noise is present the ML 
can become sensitive to any deviations from the un- 

case (i.e., from the model) as would be intro- 
duced by phase errors or model parameter errors. 
Using a dimensionality-reduction procedure a more 
stable data adaptive method, the ‘reduced’ ML (RML), 
is obtained. The RML is compared here with the ML on 
simulated data from a 21-sensor array in a Pekeris wa- 
veguide supporting eight normal modes. Under modal 
noise conditions the RML provides a significant im- 
provement over ML when phase errors occur. Al- 
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though the deviation from the model considered here 
is that caused by phase errors, the nature of the pertur- 
bation is not important since the sensitivity of ML is not 
to any special type of perturbations. Keywords: Shal- 
low water; Algorithms; Reprints. (JHD) 


061,809 
PB90-270174/GAR PC E06/MF E06 
MOTHESIM S.R.L., L’Hay-les-Roses (France). 
Diffusion Acoustique par une Coque Elastique 
——— Scattering from an Elastic Shell). 

inal rept. 
G. oe 27 Mar 90, 98p MOTHESIM-309 
Text in French; summary in English. See also AD-A180 
725.Portions of this document are not fully legible. 
Sponsored by Direction des Recherches, Etudes et 
Techniques, Paris (France). Centre de Documentation 
de Il’Armement. 


The study provides a complete description of elastic 
surface waves on cylindrical and elastic shells using 
the geometric theory of diffraction. The report begins 
with a synthesis of methods that can be used to de- 
scribe surface waves using GTD theory. Diffraction of 
a plane wave by a cylindrical shell at normal and ob- 
lique incidences is examined. The problem of surface 
waves on a spherical shell, their diffraction coefficient, 
and propagation constant are analyzed. Reflection of 
an incident wave on an elastic shell is discussed, using 
tangential plane approximation. Diffraction of a plane 
wave by a curve discontinuity in an elastic shell is ex- 
amined, and in the final chapter, examples illustrating 
the numerical behavior of the asymptotic solutions 
proposed throughout the study are given. The first ex- 
ample considered is an infinite hollow cylinder, and the 
second a cylindrical shell terminated by two semi-cir- 
cles. The foundations of a geometric theory of diffrac- 
tion for elastic shells are established here, though 
many unresolved problems remain. 


Fluid Mechanics 
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Slit Die Vi: at Shear Rates Up to 5 x 10 to 
the 6th power/s-1 : An Analytical Correction for 
Small Viscous Heating Errors. 

A. S. Lodge, and Y.-S. Ko. 1989, 10p ARO- 
24623.29-EG-UIR 

Contract DAALO3-86-K-0174 
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If the viscosity can be expressed in the form eta = 
alpha(T) f(sigma), the walls are at a constant tempera- 
ture T sub 0, and the extra stress, velocity and temper- 
ature fields are fully developed, then the wall shear 
rate gamma sub w can be calculated by applying the 
Weissenberg-Rabinowitsch operator to F sub c Q in- 
stead of the flow rate Q, where F sub c is a correction 
factor which differs from 1 when the temperature field 
is non-uniform; the isothermal equation relating the 
wall shear stress and pressure gradient is still valid. 
For the case in which eta = eta sub 0 (ab. val. sigma) 
to the nth power/(1 + beta(T-T sub O)), where eta, eta 
sub 0, and beta are independent of shear stress sigma 
and temperature T, an exact analytical expression of F 
sub c in terms of the Nahme-Griffith number Na and n 
is obtained. Use of this expression gives agreement 
with data obtained for degassed decalin (eta = 2.5 
mPa s) for a new miniature slit-die viscometer at shear 
rates gamma up to 5,000,000/s; here, the correction is 
only 7%, Na is 1.3, and Gz, the Graetz number at the 
die exit, is 119. For a Cannon standard liquid S6 (eta = 
9 mPa s), agreement extends up to 500,000/s; at 
2,000,000/s (where Na = 7.2 and Gz = 231), the cor- 
rections are 11% (measured) and 36% (calculated). 
Keywords: Slit die viscometer; Viscous heating correc- 
tion; Weissenberg Rabinowitsch operator; Time tem- 
perature superposition principle; Reprints. (jhd) 
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A motionless liquid bridge with annular cross section is 
bounded on the inside by a heated rod and on the out- 
side by a deformable interface. This bridge is subject- 
ed to both capillary and classical Marangoni instabil- 
ities. In this reprint, the linear stability of this annular 
thread of liquid, under zero gravity, is studied. The cou- 
pling of both instabilities gives rise to unstable travel- 
ing waves. Furthermore, it is shown that the Marangoni 
instability cannot stabilize capillary breakup. (JHD) 
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Oblique and Parallel Modes of Vortex Shedding in 
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Two fundamental characteristics of the low-Reynolds- 
number cylinder wake, which have involved consider- 
able debate, are first the existence of discontinuities in 
the Strouhal-Reynolds number relationship, and sec- 
ondly the phenomenon of oblique vortex shedding. 
The present paper shows that both of these character- 
istics of the wake are directly related to each other, 
and that both are influenced by the boundary condi- 
tions at the ends of the cylinder, even for spans of hun- 
dreds of diameters in length. It is found that a Strouhal 
discontinuity exists, which is not due to any of the pre- 
viously proposed mechanisms, but instead is caused 
by a transition from one oblique shedding mode to an- 
other oblique mode. This transition is explained by a 
change from one mode where the central flow over the 
span matches the end boundary conditions to one 
where the central flow is unable to match the end con- 
ditions. In the latter case, quasi-periodic spectra of the 
velocity fluctuations appear; these are due to the pres- 
ence of spanwise cells of different frequency. During 
periods when vortices in neighboring cells move out of 
phase with each other, ‘vortex dislocations’ are ob- 
served, and are associated with rather complex vortex 
linking between the cells. However, by manipulating 
the end boundary conditions, parallel shedding can be 
induced, which than results in a completely continuous 
Strouhal curve. Reprints. (JHD) 
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Measurements have been made of the base pressure 
coefficients of long circular cylinders at low Reynolds 
numbers from 35 to 1100 in a cross flow. The variation 
of ‘base suction’ (negative base pressure coefficient or 
- C sub pb) with Reynolds number shows a remarkably 
good correspondence with the variation of the Strou- 
hal number. It is also possible to relate the variation in 
suction with the physical modes of wake formation 
found in previous studies. It is shown that the level of 
base suction is affected in only a minor fashion by 
whether parallel or oblique shedding is present, and it 
is found that the data are independent of the base 
pressure hole sizes and cylinder diameters that were 
used. The base suction is essentially constant along 
the span of a cylinder (outside of regions extending 
about 20 diameters in from each end), and the results 
are independent of cylinder aspect ratio (L/D) provid- 
ed that one exceeds a critical value of L/D. Keywords: 
Base pressure; Vortex shedding. Reprints. (JHD) 
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The hydrodynamics research conducted under this 
program falls into two basic areas: (1) Turbomachinery 





-- To develop an improved understanding of the fluid 
mechanics and acoustics associated with low-speed 
turbomachines and marine propulsors. To employ this 
knowledge to the development of improved propulsor 
and turbomachine design methods. (2) Drag reduction 
- To develop fundamental understanding of the mech- 
anisms that cause drag on bodies and surfaces and to 
explore novel methods to reduce drag. 
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In order to provide bases for hydroacoustic models 
— wall pressure fluctuations in turbulent 

indary layers, time series measurements with an X- 
probe and a wall shear stress sensor were obtained 
simultaneously in an oil channel both for fully-devel- 
oped and for laterally-converging flows. Data were 
concentrated in the viscous layer at y = 5, 7, 10, 15, 
25 and centerplane for K sub p = (nu/rho u- 
cubed)dp/dx = -0.008 to -0.02 (slight to highly favor- 
able pressure gradients). Results presented include 
comparisons of the profiles of the mean statistics, plus 
correlations, of u, v, uv and t sub w. The mean profile u 
(y) increased and the correlation coefficients Ruu (y 
approx 15, tau*), Ruv (15 tau*) and R sub(u tau) (15, 
tau*) broadened with an increase in the ve weg of 
K sub Pp over this range. However, the turbulence sta- 
tistics u’(y)/ut, v'(y)/u, S sub u (y) and F sub u (y) as 
well as the maximum amplitudes of R sub uv (15, tau) 
and R sub u tau (15, tau) suffered no significant effect. 
Keywords: Hydrodynamics, Hydroacoustics, Fluid me- 
chanics, Turbulence structure, Hot film anemometry, 
Viscous wall layer. (jhd) 
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The major effort has been devoted to a study of time- 
dependent transition solutions connecting steady 
state solutions of the Navier-Stokes equations and to 
the development of a theory of periodic waves and tur- 
bulence in rotating viscous fluids. The results obtained 
include an analytic description of the difference be- 
tween primary and secondary flows of a viscous fluid, 
the existence of a continuum of periodic waves in ro- 
tating plane Couette flow, and an analytic description 
of a mechanism to generate the turbulent-like flows 
observed in experiments on rotating spiral flows. 
Papers: Waves in rotating plane Couette flow; Bifurca- 
tion and —_—"* problems in rotating plane Couette- 
Poiseuille flow; Transition solutions in the Taylor prob- 
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lem; Periodic waves in amr plane Couette flow; 


Transition solutions in Rayleigh Benard convection; 
Turbulence in spiral Couette foe. (jhd) 
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It has been established that transition determines the 
attainable friction and heat transfer in smooth and 
rough passages. According to the proposed law of cor- 
responding states for friction, different types of rough- 
ness exhibit the same general behavior for friction at 
the same reduced conditions. This is also true of differ- 
ent types of smooth passages. It has been fully dem- 
onstrated that, in rough passages, the marked in- 
creases in friction factor are intimately associated with 
early transition and that, under reduced similarity con- 


ditions, the friction factors are considerably lower than 
those deduced from the familiar f vs. Re plots. For all 
smooth or rough passages, the simple rule for heat 
transfer amounts to this: the lower the critical Reyn- 
olds number for transition, the greater the value for the 
average heat transfer coefficient. Consequently, for a 
given Reynolds number based on the hydraulic diame- 
ter, triangular passages can be expected to give heat 
transfer coefficients that are significantly higher than 
for circular, rectangular or annular tubes. For smooth 
and enhanced passages of complex shapes, it ap- 
pears that heat transfer coefficients can be calculated 
accurately from the smooth circular tube relations, pro- 
vided the critical Reynoids number is known. 61 refs., 
25 figs., 1 tab. 
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The traveler attended the NATO ASI Conference on 
“The Liquid State and Its Electrical Properties” held at 
Sintra, Portugal, July 5--17, 1987. He was scientific co- 
director of the conference, presented an invited lec- 
ture, coauthored a poster paper, chaired five scientific 
sessions, participated in panel discussions and ex- 
changed research information and ideas with many of 
the participants. The conference was unique in that it 
covered comprehensively a wide spectrum of current 
research areas on the liquid state -- both basic and 
applied -- and discussed re directions in the field. 
The liquid state seems to be the least understood state 
matter and most certainly it will be the focus of much 
future research activity. 
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The purpose of this report is to summarize some re- 
sults that were presented at the Spring AIChE meeting 
in Orlando, Florida (20 March 1990). We report on 
recent attempts to develop a systematic method, 
based on the technique of rational approximation, for 
creating mathematical models of real-fluid equations 
of state and related properties. Equation-of-state 
models for real fluids are usually canted by selecting a 
function (tilde p) (T,(rho)) that contains a set of param- 
eters (I brace)(gamma)(sub i)(r brace); the (I 
brace)(gamma)(sub i)(r brace) is chosen such that 
(tilde p)(T,(rho)) provides a good fit to the experimental 
data. (Here p is the pressure, T the temperature and 
(rho) is the density). In most cases a nonlinear least- 
squares numerical method is used to determine (I 
brace)(gamma)(sub i)(r brace). There are several 
drawbacks to this method: one has essentially to 
guess what (tilde p)(T,(rho)) should be; the critical 
region is seldom fit very well and nonlinear numerical 
methods are time consuming and sometimes not very 
stable. The rational approximation approach we de- 
scribe may eliminate all of these drawbacks. In 
lar it lets the data choose the function (tilde p) (rho) 
and its numerical implementation involves only linear 
algorithms. 27 refs., 5 figs. (ERA citation 15:035193) 
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The traveler attended the NATO Advanced Study Insti- 
tute on the Electric Properties of Liquids and present- 
ed a paper entitled “The Use of Pulsed Electric Fields 
in the Emulsification and Coalescence of Liquids.” The 
conference was of particular interest to the ORNL pro- 
gram on multiphase separations in that papers were 
presented which bear directly on the phenomena with 
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which the program is currently dealing. Internationally 
known experts presented papers on the properties of 
= fields in liquids and the breakdown of such 
fields, which will have immediate applicability to our 
ongoing programs programs. The visits to the Universidade Nova 
isboa established important international contacts 
in the areas of sorption and simulation (Professors 
Carrondo and Lobo). The traveler presented two semi- 
nars at the university and ensured the establishment of 
continuing contacts with Portuguese chemical engi- 
neers. 
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We describe a numerical technique for solving two-di- 
mensional, compressible, multimaterial problems 
using a general topology mesh. Multimaterial problems 
are characterized by the presence of interfaces whose 
pe may become complex in the course 
of evolution. Computational methods based 
on more conventional fixed-connectivity quadrilateral 
meshes do not have adequate flexibility to follow con- 
voluted interface shapes and frequently fail due to ex- 
cessive mesh distortion. The present method is based 
mash ts dual a triangula’ Spot wr hen 
toa tion, its is unre- 

stricted and it is able to accommodate arbitrary bound- 
ary shapes. Additionally, this mesh is able to quickly 
smoothly change local mesh resolution, thus 

economizing on the number of mesh cells, and it is 
able to improve mesh isotropy because in a region of 
a — the cells tend to become regular hexa- 
| wy Bir oor are based on those of 
CAVEAT consist of an explicit, finite- 
volume, cell-centered, arbitrary Lagrangian-Eulerian 
technique, coupled with the Guam method, which 
pn og hn are readily adaptable to a general topology 
mesh. Several techniques have been devel- 
oped for this extension to a more general mesh. They 
include an interface propagation scheme based on 


3 of Saaaliete deer 
mesh to another and vari- 


connection, smoothing, and point addition and dele- 
tion. 18 refs., 39 figs. 
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Experimental laminar condensation heat transfer data 
is reported for fluids with Stefan number up to 3.5. The 
fluid is a member of a family of fluorinated fluids devel- 
oped in the last decade which have been extensively 
used in the electronics industry for soldering, cooling, 
and testing applications. Experiments were performed 
by suddenly immersing cold copper spheres in the 
saturated vapor of this fluid, and heat transfer rates 
were cee using the quasi-steady temperature 
Pe ny of the spheres. In these experiments, the dif- 
lerence between saturation and wall temperature 

jews arg from 0.5(degree)C to 190(degree)C. Over this 
— of rhage difference, the condensate po 

vary significantly. For example, viscosity of the 

condense vaiies by @ factor of over 53. Corrections for 
the temperature dependent of the conden- 
sate therefore were incorporated in calculating the 
press odo number based on the av heat transfer 
coefficient. The results are in light of past 
Seu data theory for Stefan number less than 
the knowledge of the authors, this is the first re- 
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ported study of condensation heat transfer for Stefan 
number greater that unity. 24 refs., 7 figs., 2 tabs. 
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This is a report of progress in the analysis of several 
apparently influential physical processes observed in 
current electromagnetic launcher performance experi- 
ments. Boundary layer and thin-film Couette flow proc- 
esses in the hypervelocity — (approaching 10 km/ 
s) are the focus of this work. The specific launch 
device under study has a two-stage acceleration: ini- 
tially a light gas projectile injection phase followed by a 
plasma driven Lorentz force acceleration phase. Our 
emphasis is on understanding the concomitant influ- 
ence of plasma transport, gas phase and gas/solid ki- 
netics, skin depth, solid neutral and ionic particle seed 
additives on near-wall boundary layer and Couette flow 
processes. Studies are initiated on the effects of 
plasma-enriching ion additives and wall transpiration 
cooling with respect to increasing the integrity, per- 
formance, and launch-to-launch endurance of this type 
of electromagnetic launcher (EML). 14 refs., 8 figs. 
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This discussion is on the apparent random changes to 
shock transitional velocity, density, and temperature 
induced when weak- to moderate-strength shocks 
interact with relatively intense, preshocked turbulence. 
The shock fronts appear to ripple or distort randomly 
and unsteadily. Shocks amplify and alter the spectral 
structure of turbulent fields with which they interact. 
Questions develop about the mechanisms significant 
in this interaction. Consideration is given to the signifi- 
cance of this process in enhancing turbulent mixing 
and transport, and to the evolution and decay of the 
intensified turbulence during and after such an interac- 
tion process. Analysis of this process should provide 
insight and a firmer basis for the development and test 
of more effective, consistent compressible turbulence 
models, and for the interpretation, design, and analysis 
of related experiments. At the present stage, particular 
emphasis is placed on determining estimates of the 
gross partition of directed shock energy into turbulent 
kinetic energy, and on fine-scale modal partition be- 
tween acoustic, entropy, and vorticity fields during 
interactions. 13 refs., 9 figs., 2 tabs. 
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The global effective diffusion coefficient D* for a two- 
dirnensional system of convective rolls with a time de- 
pendent perturbation added, is calculated. The pertur- 
bation produces a background diffusion coefficient D, 
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which is calculated analytically using the Menlikov- 
Arnold integral. This intrinsic diffusion coefficient is 
then enhanced by the unperturbed flow, to produce 
the global effective diffusion coefficient D*, which we 
can calculate theoretically for a certain range of pa- 
rameters. The theoretical value agrees well with nu- 
merical simulations. 23 refs., 4 figs. 
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The automatic velocity vectors measurement system 
used a high speed VTR in flow analysing system by 
water flow mode! which was developed to find the 
properties of mixed flow in combustion equipment, was 
newly developed. In this system, the ray through slit 
was irradiated to the water flow with the tracer of 
hollow 4g particulates and the visualized flow was 
realized. The density fluctuation of the two points on 
picture — which is continuously taken at 10msec 
space, and flow velocity was measured by the correla- 
tion with the both stated above. The direction of the 
flow was determined by the angle in which coefficient 
of correlation is maximum when one of these points 
was turned. It was found that the spaces of data sam- 
pling was shortened from 33 to 19mses, and they were 
capable to be measured up to 3m/s of comparatively 
high speed, and application to usual flow experiment 
became to be possible. It was found that the speed 
vector obtained by the application to axial symmetric 


impact jet, coincides with the result of the existing ex- 
periment or calculation, and the vector became quanti- 
re 4 proper to actual turbulent flow. 21 refs., 18 figs., 
1 tab. 
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An extensive study of convective flows in a rectangu- 
lar, bidimensional cavity, totally filled with a low Prandtl 
number fluid, and subject to a longitudinal thermal gra- 
dient and to transverse g-jitters of various amplitudes 
and frequencies is presented. The fluid is shown to 
behave like a first-order system with low damping and 
the frequency threshold beyond which g-jitters have a 
diminished influence is found. An analytical solution for 
the streamfunction of the flow is derived; it shows a 
displacement of the maximum of the velocity profile 
near the walls of the cavity at very high frequencies. 
Numerical computations are performed with a finite dif- 
ferences code; good agreement between analytical 
and numerical is found. 
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eling Turbulent Flow with Mixed Thermal Convec- 
tion Transfer). 

Ph.D. Thesis. 

G. Mompeanmunhozdacruz. 1989, 234p ECL-89-19, 
ETN-90-96939 

Text in French. Sponsored by Conselho Nacional de 
Pesquisas, Brazil, and Universidade Estadual de Cam- 
pinas, Brazil. 


Second order models used in predicting turbulent flow 
involving thermal transfer are described. The models 
are based on step equations. Dimensional analysis of 
all the terms used in the equations is carried out using 
the large number hypothesis developed by Reynolds 
and Peclet. A two equation model is used for the hy- 
drodynamic aspects of the problem. For thermal con- 
siderations a prt plus theta — model and a com- 
plete model are developed. The steps involved in de- 
veloping the two models are described in detail. 


061,829 

N90-24143/1/GAR PC A05/MF A01 
Max-Planck-Iinst. fuer Stroemungsforschung, Goettin- 
= (Germany, F.R.). 

r Auswertung und Darstellung Zwei- und Dreidi- 
mensionaler Datenfelder Aus Optischen Stroe- 
mu ingen (Evaluation and Representation 
of Two and Three Dimensional Data Fields from 
Optical Stream Measurements). 

Thesis. 
P. H. Baumann. Oct 89, 76p MPIS-18/1989 
Text in German. 


The half automatic evaluation of interferograms is de- 
veloped. A process for interpolation of interference 
order function between the edges of interference 
bands is achieved, which evaluates the intensity in the 
interferogram to improve the accuracy. Two different 
processes of quasi three dimensional representation 
of two dimensional scalar fields are implemented by 
means of color and a radiation model. For three dimen- 
sional scalar fields, a process is developed to obtain 
the tomographic data of stream fields. To allow an in- 
cresing of the image frequency by the representation 
of three dimensional scalar fields, more speed hard- 
ware is necessary, which is possible by a velocity opti- 
mization of the algorithm. 


061,830 
PB90-265745/GAR PC E09/MF E09 
Ecole Superieure de Physique et de Chimie Indus- 
trielles, Paris (France). Lab. de Physique et Mecanique 
des Millieux Heterogenes. 

it Dependant du Temps dans les Mi- 
lieux (Time-Dependent Behavior in Dis- 
pee ledia). 

inal rept. 


J. P. Hulin, and E. Guyon. 1990, Ly 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de l’Armement. 


The study is a follow-up to a previous one investigating 
dispersion and penetration of tracers and pollutants in 
porous media and fractured rocks. This time the more 
dynamic of the problem are considered, par- 
ticularly shifts in exchanges or transport properties 
during fluid displacement. Experiments on time-de- 
pendent tracer dispersion and the evolution of disper- 
sion reversibility in homogeneous and heterogeneous 
porous media are discussed. The dynamics of trans- 
port and excha in doubly porous media are stud- 
ied. Abnormal diffusion phenomena at alternating 
speeds are numerically simulated in porous media with 
different kinds of heterogeneities, and the dynamics of 
pressure-wave diffusion in porous media is studied ex- 
perimentally. Lastly, non-linear transport in porous 
media (non-Newtonian fluids) is studied. Appended to 
the report is a not-yet-published English-language 
paper on transient non-Gaussian tracer dispersion in 
porous media. 


061,831 

PB90-265778/GAR PC E06/MF E06 
Centre National de la Recherche Scientifique, Orsay 
(France). Fluides, Automatique et Systemes Thermi- 


ues. 
Soavnetien Naturelle Thermique et Solutale (Ther- 
mal and Fluid Natural Convection). 
Final rept. 
Apr 90, 17p 
Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de |l’Armement. 


The report begins by presenting an overview of current 
research in thermal and fluid natural convection. This 
is followed by a complete study of the formulation of 
equations describing thermal-fluid convection and the 
parameters invoived in the case of a large gamut of 
fluids. After presenting available experimental results, 
the authors discuss the Boussinesq approximation and 
study its validity for a large number of mixtures. The 
conservation equations are expanded. The authors 
then discuss the importance of non-Newtonian behav- 
iors and the role of Soret and Dufour effects. The mid- 
term reports presented in the appendix discuss numer- 
ical results on pure liquids or solution models and re- 
sults of attempts to visualize the latter. 


061,832 


PB90-269895/GAR PC E05/MF E05 





Pen “ Snaghic stings de Recherches, Saint-Louis 
rance 
Mesure par Diffusion Raman Spontanee de la 
Masse Goatees Locale dans un Ecoulement 
Gazeux (Measurement of Local Density in a Gas 
Flow Using Spontaneous Raman Scattering) (Mes- 
sung der lichen Dichte in Einer Gasfoermigen 
Stroemung Durch Spontane Raman-Steuung). 

L. Bobin, and G. Brom. 8 Sep 89, 31p ISL-R-118/89 
Text in French; summaries in German and English. 
See also PB90-174202. Sponsored by Direction des 
Recherches, Etudes et Techniques, Paris (France). 
Centre de Documentation de I’Armement. 


The study aims to demonstrate the possibilities and 
current limitations of spontaneous Raman scattering 
as a measurement technique when applied to gas dy- 
namics. Three examples are presented. The authors 
show, in a study of air entrainment by a free jet, that 
spontaneous Raman scattering combined with LDA is 
especially well-suited to the study of chemically inert 
gas mixtures. Local measurements of mean velocity 
and mean density are used to compute the entrain- 
ment rate. Turbulent fluctuations of the concentration 
in a mixing area are then analyzed. Though it is not yet 
possible, with today’s lasers, to track turbulent fluctua- 
tions of density in real time, their frequency spectrum 
can be determined. The authors do that through corre- 
lation of the signal photons from Raman scattering, 
which gives the density autocorrelation function. From 
this they compute the mean density, the root mean 
square of fluctuation, and the power spectral density of 
that same quantity. Density turbulence is thus known 
Statistically. A few feasibility tests were run at M=2.06 
and M=4.38 in a supersonic wind tunnel. 


061,833 
TIB/B90-81364/GAR PC E09 
Dortmund Univ. (Germany, F.R.). Fachbereich Che- 
mietechnik. 

Simulation iaminarer Stroemu in Kanaelen mit 
permeablen Waenden. (Simulation of laminar 
flows in channels with permeable walis). 

Diss. (Dr.rer.nat). 

U. Reiners. 9 Jun 89, 67p 

In German. 


In the scope of this paper the velocity and vortex fields 
occurring within a channel due to a velocity compo- 
nent normal to the main direction of flow in porous 
sidewalls of a channel are to be determined. Based on 
the Navier-Stokes equation a mathematical model of 
filter flow is developed which has an expanded area of 
applicability as compared to all previously performed 
and known calculations. (orig./AKF). (Copyright (c) 
1990 by FIZ. Citation no. 90:081364.) 


Optics & Lasers 
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AD-A224 592/6/GAR PC A03/MF A01 
Michigan Univ., Ann Arbor. Harrison M. Randall Lab. of 
Physics. 

Electronic Raman Scattering in Photoexcited 
Quantum Wells: Field Effects and Charge-Density 
Domains. 

R. Merlin. 1989, 11p ARO-26195.1-PH 

Contracts DAALO3-89-K-0047, DAAL03-87-K-0007 
Pub. in Spectroscopy of Semiconductor Microstruc- 
tures, p347-356 1989. 


A review of Raman scattering by electronic excitations 
inphotoexcited semiconductor quantum-wells is pre- 
sented. The topics include Stark effect on intersub- 
band transitions, coupled cyclotron-intersubband exci- 
tations and instabilities resulting from nonlinearities. 
Keywords: Raman scattering; Quantum wells; GaAs 
superlattices; Electronic excitations; Intersubband 
transitions; Field effects; Cyclotron modes; Stark 
effect. Reprints. (JHD) 


061,835 

AD-A224 598/3/GAR PC A01/MF A01 
Massachusetts Inst. of Tech., Cambridge. Research 
Lab. of Electronics. 

Fiber-Coupled External-Cavity Semiconductor 
High Power Laser. 

Rept. for 1 Jan-31 Dec 89. 

Jun 90, 4p 

Contract N00014-89-J-1163 

Pub. in RLE Progress Report no. 132 p271 Jun 90. 


Five semiconductor gain elements (lasers with one 
facet AR coated) fiber-coupled were assembled into 
the external cavity and acting as a coherent ensemble. 
The combined from the external cavity is that of 
a coherent laser. The concept of this program is veri- 
fied with high average powers by fiber coupling of 
physically separated individual lasers and/or monolith- 
Ic arrays into an external cavity. In this way, the density 
of power that has to be dissipated can be kept below 
the value at which it would cause excessive heating 
and/or would require complicated and space consum- 
ing coolers. Preliminary experiments have been per- 
formed on the sensitivity of the ensemble external 
cavity operation to ci s in the optical length of the 
fiber or to rotation of output polarization of the 
fiber. Reprints. (jhd) 


061,836 

AD-A224 606/4/GAR PC A02/MF A01 
Naval Ocean Systems Center, San Diego, CA. 
— Signature Generator for OTDR Cali- 


Sicletaes paper. 
C. Hui, N. Kamikawa, and K. Yamada. 1989, 9p 
Pub. in SPIE, v1180 p27-34 1989 


This paper describes an active characterization tech- 
nique that generates backscatter signatures to meas- 
ure the performance of optical time-domain reflecto- 
meters (OTDRs). These signatures can be used to test 
an OTDR’s loss accuracy dynamic range, spatial reso- 
lution, loss resolution, and receiver recovery time. Key- 
words: Metrology, Calibration, Logistics, Electronic de- 
vices, Components subsystem system. (jhd) 


061,837 
AD-A224 619/7/GAR PC A02/MF A01 
North Carolina State Univ. at Raleigh. 
Carrier Collection and Scattering in Quantum Well 
and Superiattice Devices. 
a rept. 1 Apr 87-30 Apr 90. 

R. M. Kolbas. 30 Jun 90, 7p ARO-24477.5-EL-SDI 
Contract DAALO3-87-K-0051 


Significant progress has been made in understanding 
carrier collection and stimulated emission in ultra-thin 
semiconductor quantum wells. Continuous wave low 
threshold laser operation has been demonstrated with 
quantum wells as thin as one monolayer (3.5A). A 
more complete theory of the scattering and collection 
of carriers near a quantum well has nm proposed 
and shown to be quantitatively consistent with previ- 
ous experiments and the unexpected experimental re- 
sults (monolayer lasers) demonstrated in this program. 
We have shown that the spatial extent of the wave 
function rather than the well width is the more funda- 
mental length parameter when considering the collec- 
tion of carriers by a quantum well. The first time re- 
solved data on phonon assisted stimulated emission 
was demonstrated. The data is consistent with Holon- 
yak’s prediction of stimulated phonon emission. This 
could open up an entirely new class of electron- 
phonon-photon interactions in condensed matter. 
Other important results include: the first demonstration 
of laser action on a staggered (real space) transition; 
first tunneling through a ‘bound state’ in a strained 
layer resonant tunneling device; and the demonstra- 
tion that ultra-thin quantum wells can be preserved at 
elevated temperatures with a Ga overpressure. Key- 
words: Heterojunctions, Quantum wells, Lasers, Semi- 
conductors, Optoelectronics, Phonons, Wave function, 
Tunneling. (jhd) 


061,838 
AD-A224 624/7/GAR 
Arizona Univ., Tucson. Optical Sciences Center. 


PC A02/MF A01 


Femtosecond Hole-Burning and Nonlinear 
ics of Quantum Confined Semiconductor 


G 

B. Fl , S. W. Koch, N. Peyghambarian, D. Hulin, 
and A. Migus. 1990, 7p ARO-27587.3-PH-F 

Grant DAAL03-90-G-0006 

Pub. in SPIE v1216 Nonlinear Optical Materials and 
Devices for Photonic Switching, p98-104 1990. 


Nonlinear absorption spectra of quantum confined 
CdSe microcrystallites in glass are measured in a fem- 
tosecond pump-probe experiment at low tempera- 
tures. Simultaneous bleaching of the transitions, and 
an induced absorption at higher energy are observed. 
Spectral hole burning is observed as the pump is tuned 
through the transition. The system is modelled as 
spherical crystallites with one or two electro-hole pairs 
interacting through the Coulomb potential. A numerical 
matrix diagonalization method predicts results essen- 


061,841 
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tially similar to the experiment and attributes them to 
state filling of the one-pair states, and generation of 
two-pair states. (JES) 


061,839 

AD-A224 713/8/GAR PC A03/MF AO1 
North Carolina Univ. at Greensboro. a of Biology. 
Shape Factors, Two-Flow Models, and the Problem 
of irradiance inversion in Estimating Optical Pa- 
rameters. 

Journal article. 

R. H. Stavn, and A. D. Weidemann. 1989, 17p 
NOARL-JA-331-065-89 

Contract N00014-86-K-0606 

Pub. in Limnology and Ocenaography, v34 n8 p1426- 
1441, 1989. 


The problem of the inversion of irradiance measure- 
ments for the inherent optical properties of a hydrosol 
such as the world ocean has been examined with the 
NOARL optical model. This model is a Monte Carlo 
simulation of the radiative transfer equation that, given 
the optical properties of a hydrosol, generates the 
zonal radiances and the commonly measured irra- 
diances of that hydrosol. This information allows us to 
test the optical inversion capability of any irradiance 
model. We have demonstrated that the two-flow 
model, used often in atmospheric optics, cannot be in- 
verted to yield the inherent backscatter coefficient of 
natural hydrosols due to the extreme asymmetry of the 
hydrosol volume scattering function. The asymmetry 
of the volume scattering function interacting with the 
radiance distribution introduces parameters called 
shape factors into the models for irradiance inversion. 
The presence of shape factors in an inverse solution. 
The possibilities for irradiance inversion is examined 
given the existence of shape factors. Reprints. (jhd) 


061,840 

AD-A224 728/6/GAR PC A03/MF A01 
Rice Univ., Houston, TX. Dept. of Electrical and Com- 
puter Engineering. 

Collisionally Excited XUV and VUV Coherent 
Sources. 

Final rept. 1 Jun 87-31 May 90. 

P. J. Wisoff. 31 May 90, 469 AFOSR-TR-90-0809 
Grant AFOSR-87-0247 


Three types of excitation have been explored including 
soft x-ray pumping from laser-produced plasmas, elec- 
tron beam pumping, and pulsed jet discharge pumping. 
Using the laser produced plasmas, new quasimetasta- 
ble states of barium which radiate in the XUV have 
been explored and new VUV radiating molecules have 
been produced. Electron beam pumping has also re- 
sulted in the formation of ionic excimer molecules 
which radiate in the VUV, and considerable kinetic 
studies were performed to examine the feasibility of 
producing a VUV laser by this technique. This included 
the development of the necessary technology to allow 
electron beam pumping of reactive v: at approxi- 
mately 700 degree C and stili maintaining compatibility 
with VUV detection equipment. Using the third excita- 
tion technique, pulsed jet discharge pumping, the for- 
mation of highly excited ions from the sputtering of low 
vapor pressure materials used in the pulsed jet nozzle 
were studied. (jhd) 


061,841 

AD-A224 776/5/GAR PC AO1/MF A01 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Electrical Engineering and Computer Science. 
Femtosecond ics of the Nonlinear Index 
yg ey in AlGaAs Waveguides. 

K. Anderson, M. J. LaGasse, C. A. Wang, J. G. 
Fuupnomn and H. A. Haus. 7 May 90, 4p ARO- 
26213.58-EL 
Contracts DAALO3-89-C-0001, F49620-88-C-0089 
Pub. in Applied Physics Letter, v56 n19 p1834-1836, 7 
po 90. Sponsored in part by Grant NSF-ECS87- 

74, 


The transient behavior of the nonresonant nonlinear 
index is investigated in AlGaAs waveguides with fem- 
tosecond time resolution. Both the refractive index and 
the absorption changes are measured by time division 
interferometry and pump probe techniques. Different 
mechanisms which contribute to the nonlinear index 
are distinguished by examining their dynamics, includ- 
ing the optical Stark effect, resonantly excited carriers, 
and two-photon absorption processes. The relative 
contribution from each mechanism is a strong function 
of wavelength near the band edge. Studies of nonlin- 
ear optical properties of semiconductors near the band 
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edge provide essential information for the develop- 
ment of optical and electro-optical switching devices. 
Reprints. (JES) 


061,842 

AD-A224 780/7/GAR PC A02/MF A01 
Rochester Univ., NY. Inst. of Optics. 

Effect of an Aperture on the Spectrum of Partially 
Coherent Light. 

J. T. Foley. 15 Mar 90, 7p ARO-24626.106-PH-UIR 
Contract DAALO3-86-K-0173 

Pub. in Optics Communications, v75 n5, 6 p347-352, 
15 Mar 90. 


It is shown, for a particular class of partially coherent 
fields, that when such a field is incident upon a circular 
aperture, the spectrum of the light at an on-axis obser- 
vation point in the far zone of the aperture is different 
from the spectrum of the light in the aperture. An ex- 
plicit expression for the spectrum at such observation 
—_— is obtained, and it is shown that the difference 

in the two spectra is determined by the ratio of 
the radius of the aperture to the effective correlation 
length of the light in the aperture. Numerical examples 
are presented. Our results support a recent — 
by Kandpal, Vaishya and Josi that the origin of the dis- 
crepancies found in the intercomparison of spectrora- 
diometric scales maintained by standards laboratories 
may be due to such changes in the spectrum. Key- 
words: Diffraction; Partially coherent light; Effects of 
aperture; Light spectrum; Reprints. (jhd) 


061,843 
AD-A224 843/3/GAR PC A06/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Dept. of Electrical —. 

Loss Optical Fiber Characterization 
Development. 


inal rept. 
R. G. May, and K. D. Bennett. 1 Jun 90, 116p 


The IR System 1 is an automated optical bench de- 
—_ for the measurement of spectral attenuation 
differential model attenuation, and numerical aperture 
of zirconium fluoride infrared optical fiber. It is a spe- 
cially adapted version of a commercially available 
FOA-2000, a silica fiber characterization system. The 
system measures spectral attenuation over the range 
from 600 nm to 4 microns. Launch conditions are over- 
filled for multimode fibers with core diameters up to 
150 microns and with numerical apertures up to 0.24. 
The fiber vacuum chucks can accept fibers with out- 
side diameters up to 200 microns. The attenuation is 
derived by performing a cut-back test. (JHD) 


061,844 

AD-A224 940/7/GAR PC A03/MF A01 
Air Force Armament Lab., Eglin AFB, FL. 

Infrared Material Measurements with Po- 
larimetry and Spectropolarimetry. 

Interim rept. 

D. H. Goldstein, R. A. Chipman, D. B. Chenault, and 
R. Hodgson. Jun 90, 17p Rept no. AFATL-TR-90- 


Polarimetry and spectropolarimetry are optical meas- 
urement techniques which use polarized light to obtain 
electrooptical material property information. These 
techniques are being used to make measurements on 
infrared electrooptical materials. Infrared materials of 
interest are those which find use in two dimensional 
modulators, i.e. optical processing applications and in- 
frared scene projectors. Polarimetry measurements 
are made at one infrared wavele at a time using 
laser sources. Spectropolarimetry measurements are 
made over an entire infrared spectral region, e.g. 2 to 
14 um. A Fourier transform infrared spectrometer is 
the source of radiation in this case. The Mueller matrix 
formulation can be used to describe the polarized light 
and its interaction with the sample and measurement 
system optics. A Mueller matrix of the sample can then 
be obtained from a series of measurements with differ- 
ent input polarization states. The sample Mueller 
matrix contains information on the polarization proper- 
ties. Electric fields are imposed on the sample as opti- 
cal measurements are made. Fundamental constants 
associated with the sample material can be derived 
— Fitet eee tpaiaen = elements. Key- 

rds: Polarimetry; ‘opolarimetry; Material prop- 
erties. (jhd) 
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AD-A224 954/8 Not available NTIS 
_— Information and Analysis Center, Ann Arbor, 


254 VOL. 90, No. 23 


Diffractive Optical Elements. 

State-of-the-art rept. 

D. K. Angell, J. N. Cederquist, J. C. Marron, A. M. 
Tai, and J. Upatnieks. Mar 90, 92p Rept no. IRIA- 
213400-32-T 

Contract DLA900-88-D-0392 

Availability: IRIA Center, ERIM, P.O. Box 8618, Ann 
Arbor, Mi 48107. PC $150.00. No copies furnished by 
DTIC/NTIS. 


The state-of-the-art of diffractive optical elements 
(DOEs) is reviewed in this report. Diffractive elements 
can be used with refractive elements or by themselves 
to enhance the overall system performance. Ray trac- 
ing programs available for design of DOEs are sur- 
veyed, and fabrication techniques and photosensitive 
recording materials are reviewed. Of the many applica- 
tions, five sensor-related lications of DOEs are re- 
viewed and summarized. These include diffractive 
lenses, head-up displays, eye-protection devices, 
scanners, and m-forming optics. Keywords: Dif- 
fractive optical element, Te tical element, 
Kinoform, Diffractive, Grating, Lens. (jhd) 


061,846 

AD-A224 958/9/GAR PC A03/MF A01 

Massachusetts inst. of Tech., Lexington. Lincoln Lab. 

— Laser Oscillators for Laser Radar Applica- 
Ss. 

Journal article. 

C. Freed. 8 Dec 89, 17p MS-8472, ESD-TR-90-095 

Contract F19628-90-C-0002 

Pub. in Proceedi of the International Conference 

on Lasers ‘89, p510-525, 3-8 Dec 89. 


This paper reviews the spectral purity, frequency sta- 
bility and long-term stabilization of CO2 isotope lasers. 
Extremely high spectral purity, and short-term stability 
of less than 1.5 x 10 to the -13th power have been 
achieved and will be discussed. A brief description on 
using CO2 isotope lasers as secondary frequency 
standards and in optical radar is given. The design and 
output characteristics of a single frequency, TEMooq 
mode, variable pulse width, hybrid TE CO2 laser 
system is also described. The frequency chirp in the 
output has been measured and almost completely 
eliminated by means of a novel technique. Keywords: 
Spectral purity, Laser oscillators; TEMooq mode; Re- 
prints. (jhd) 


061,847 

AD-A224 962/1/GAR PC A01/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
Two-Stage Injection Locking of High-Power Semi- 
conductor Arrays. 

Journal articie. 

L. Y. Pang, E. S. Kintzer, and J. G. Fujimoto. 1 Jul 
90, 4p JA-6428, ESD-TR-90-099 

Contract F19628-90-C-0002 

Pub. in Optics Letters, v15 n13 p728-730, 1 Jul 90. 


A new multistage diode-array injection-locking tech- 
nique is demonstrated. This approach permits higher 
power extraction or higher overall gain to be achieved 
than possible with single-stage designs. Using two an- 
tireflection-coated 40-stripe multiple-quantum-well 
diode arrays, one can characterize the amplifier small- 
signal and saturated gain performance. More than 500 
mW of power is achieved with single freque and 
narrow linewidth in a nearly diffraction-limited far-field 
lobe. With small-signal inputs, an overall gain of 25 dB 
with 290-mW locked output is obtained. +—o om 
Two stage injection, Diode array, Injection locking, 
Single stage designs, Reprints. (jhd) 


061,848 

AD-A224 964/7/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
Performance Modeling of a Flashlamp-Pumped 
Dye Laser with Aqueous Acetamide as a Solvent. 
Journal article. 

wy Everett. 8 Dec 89, 11p MS-8422, ESD-TR-90- 


Contract F19628-90-C-0002 
Pub. in Proceedings of the International Conference 
on Lasers ‘89, p393-402 3-8 Dec 89. 


Further information is presented on performance of a 
300 Watt, 6-beam, dye laser r ied at last year’s 
conference. The use of Acetamide as a dye solvent is 
discussed. The — results are coupled with model- 
ing of flashlamps dye, to demonstrate a useful ap- 
proach to design of dye lasers. Lamps may be driven 
harder than traditionally accepted. Keywords: Flash- 
— rr jae Dye laser, Aqueous acetamide, Re- 
prints. 


061,849 


AD-A224 972/0/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
Limits on Efficiency of Optically Pumped Dye 
Lasers. 

Journal article. 

hay Everett. 8 Dec 89, 11p MS-8421, ESD-TR-90- 
Contract F19628-90-C-0002 

Pub. in Proceedings of the International Conference 
on Lasers ‘89, p383-392, 3-8 Dec 89. 


The efficiency of transferring energy from the pumping 
flux to the lasing flux in a dye laser is investigated. 
Useful relations are developed for quantum efficiency 
and loss from dye degradation, with nine key dimen- 
sionless parameters introduced to express the com- 
peting loss mechanisms. The modeling adds insight 
and helps optimize performance. Keywords: Optically 
pum dye lasers, Pumping flux, Lasing flux, Re- 
prints. (jhd) 
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AD-A224 975/3/GAR PC A02/MF A01 


Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
Monolithic Two-Dimensional GaAs/AiGaAs Laser 
Arrays Fabricated by Chlorine lon-Beam-Assisted 
Micromachining. 

Journal article. 

W. D. Goodhue, K. Rauschenbach, C. A. Wang, J. P. 
ee R. J. Bailey. 1990, 8p MS-8310, ESD- 


Contract F19628-90-C-0002 
_— Jni. of Electronic Materials, v19 n5 p463-469, 


Chlorine ion-beam-assisted etching (IBAE) has been 
used to micromachine laser facets and deflecting mir- 
rors for monolithic two-dimensional GaAs/AlGaAs 
laser arrays. Three laser cavity/deflector designs have 
been successfully implemented. The first utilizes a par- 
abolic deflecting mirror to directly focus the laser radi- 
ation; the second consists of a folded cavity with a ver- 
tical facet, a top surface facet, and an internal 45 re- 
flector; and a third has a folded cavity with an internal 
Al0.2Ga0.8As/AI0.8Ga0.2As dielectric mirror stack 
and a top surface facet formed in a single etch step 
with two internal 45 reflectors. The parabolic deflecting 
mirrors are currently molded for f-0.8 collection effi- 
ciency, making the first design attractive in incoherent 
arrays for high-power applications such as pumping 
Nd:YAG lasers. The other two structures are of inter- 
est for incoherent or coherent arrays used in high- and 
medium-power applications, since the top surface 
facets can easily be antireflection coated. The design 
with a dielectric mirror stack is particularly simple to 
fabricate. (JES) 
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AD-A224 991/0/GAR PC A03/MF A01 
Royal Signals and Radar Establishment, Malvern 
(England). 
Theoretical and Experimental Comparison of Infra- 
Red and Visible Laser Scattering from a Variety of 
Surface Types. 
Memorandum rept. 
D. L. Jordan, R. C. Hollins, E. Jakeman, and A. 
erg 1990, 23p RSRE-MEMO-4348, DRIC-BR- 

4 


A comparison is made between theoretical predictions 
of the angular distribution of laser radiation scattered 
from a variety of rough surfaces and experimental 
measurements of fractal one. The surfaces were ini- 
tially well characterized using a mechanical stylus in- 
strument to determine the surface profiles. Scattering 
experiments were then carried out using both trans- 
missive and reflective geometries and both visible and 
infra-red radiation. The results show that fractal 
models are appropriate in the infra-red region, where- 
as single scale models give better agreement with ex- 
Jia results in the visible region. Great Britain. 
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AD-A225 206/2/GAR PC A07/MF A01 
Massachusetts Inst. of Tech., Cambridge. Dept. of 
Physics. 





Experimental Observations of Microwave Emis- 
sion from a 35 GHz Cyclotron Autoresonant Maser. 
(Final Report for June 1986-July 1990). 

Doctoral thesis. 

A. C. DiRienzo. 27 Jul 90, 135p 


Measurements of microwave emission from a 35 GHz 
cyclotron autoresonance maser single-pass amplifier 
are reported. The maser operates in an axial magnetic 
field of 6 kilogauss and uses a mildly relativistic elec- 
tron beam (1.5 MeV, 130A) of 30 ns duration. Elec- 
trons are imparted perpendicular velocity by means of 
a bifilar helical wiggler. Peak power from the CARM is 
12.2 MW, which corresponds to an efficiency of 6.3% 
with a linear growth rate of 50 dB/m. The experiment 
operates in the fundamental TE11 mode of a circular 
waveguide. coe amplifier operation of 17 kW signal 
is injected from a 35 GHz magnetron. When the CARM 
is operated as a superradiant amplifier (amplification of 
background noise.), evidence of multimoding is ob- 
served. Numerical simulations that utilize the results of 
beam dynamics calculations as input into the CARM 
simulations are in good agreement with experimental 
results. Theses. (RH) 
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DE90009996/GAR 
Connecticut Coll., New London. 
Compact, high-powered far-infrared (FIR) laser. 
ig: — report, September 30, 1987-January 


tg gs rept. 
. E. Wilson. 21 Apr 90, 17p DOE/SF/17128-T2 
Contract AC03-87SF17128 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


A compact CO(sub 2)-(sup 13)CH(sub 3)F laser 
system where the FIR laser cavity is inserted in a 
pump, three-monitor CO(sub 2) laser cavity, with opti- 
Cally-switched semiconductor cavity-dumping, will be 
designed and tested. The 1.207 mm cavity-dumped 
oscillator is expected to be characterized by predomi- 
nantly single longitudinal mode, narrow linewidth oper- 
ation and to produce peak power of order 100 kW in 
pulses of order 10 ns duration. The 1.2 mm wave- 
length lies in an atmospheric transmission window (1 
dB/km at sea level), which opens up the possibility of 
millimeter-wave space- of ground-based radar and 
communications systems. The laser can also be used 
as a FIR spectroscopic source to investigate dynamic 
properties of elementary excitations of the solid state. 
10 refs., 7 figs. 
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Oak Ridge National Lab., TN. 

Third-harmonic generation in both positively and 
negatively dispersive xenon. Foreign trip report, 
June 19-30, 1987. 

J. C. Miller. 13 Jul 87, 5p ORNL/FTR-2598 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The traveler attended the EICOLS conference, pre- 
sented an invited paper and had valuable discussions 
with other attendees. The important topics will be brief- 
ly highlighted. In addition, a survey of the relevant re- 
search going on at the University of Uppsala will be 
given. 
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DE90013482/GAR PC A03/MF A0O1 
Lawrence Livermore National Lab., CA. 

Flashlamp ‘way: of Nd:glass disk amplifiers. 

H. T. Powell, A. C. Erlandson, K. S. Jancaitis, and J. 
E. Murray. 12 Jun 90, 19p UCRL-101431, CONF- 
900368-10 

Contract W-7405-ENG-48 

International conference on optical science and engi- 
neering, Hague (Netherlands), 12-16 Mar 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


We present experimental results and a model of 
Nd:glass disk amplifiers which are used in inertial con- 
finement fusion research. We first review our previous 
measurements on pulsed xenon flashlamps. We then 
discuss out measurements on the enhancement of the 
Nd fluorescence decay rate in laser disks by amplified 
spontaneous emission. Using these data, we have 


constructed a model of flashiamp pumping which 
treats the transfer efficiency of pump light from the 
flashlamps to the disks as an empirical function. We 
have found a simple description of this cavity transfer 
function which provides an excellent fit to the amplifier 
results for various pump pulselengths. We discuss the 
concept of the pump area ratio for describing the flash- 
lamp packing density and show that amplifier perform- 
ance is optimized for values of this parameter near 
unity. We finally present results for both a single-seg- 
ment and a multisegment disk amplifier. We have used 
these devices to investigate new amplifier designs for 
a large scale fusion driver. 11 refs., 13 figs. 
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DE90013485/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Large area laser conditioning of dielectric thin film 
mirrors. 

M. R. Kozlowski, C. R. Wolfe, M. C. Staggs, and J. 

H. Campbell. 30 May 90, 19p UCRL-101643 
Contract W-7405-ENG-48 

1989 Boulder damage symposium, Boulder, CO 
(USA), 1-3 Nov 1989. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The laser conditioning of dielectric thin film HR coat- 
ings has been studied as a practical method for the 
improvement of the damage thresholds of large area 
(1.1 m dia.) high — 1064 nm laser mirrors on the 
LLNL 120kJ, 100TW Nova laser system. Both HfO(sub 
2)/SiO(sub 2) and /ZrO(sub 2)/SiO(sub 2)HR coatings 
were conditioned by rastering with a small ((approxi- 
mately)0.2 mm) diameter beam from a pulsed (18 Hz, 8 
ns) Nd-YAG laser (1064 nm). The samples were ras- 
tered at various fluences below the unconditioned 
damage threshold and subsequently damage tested. 
Large area conditioning studies were also performed 
using a large aperture beam of the Nova laser. The 
laser conditioning effect was found to be permanent. 
Improvements in damage threshold due to condition- 
ing were as high as a factor of 2.7 and were dependent 
on the conditioning parameters. A model for the condi- 
tioning effect is proposed based on emptying of elec- 
tronic defect levels within. 36 refs., 9 figs. 
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DE$0013489/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Damage measurements on optical materials for 
use in high-peak-power lasers. 

F. Rainer, R. M. Brusasco, J. H. Campbell, F. P. 
DeMarco, and R. P. Gonzales. 2 May 90, 11p UCRL- 
102205, CONF-891 163-2 

Contract W-7405-ENG-48 

Annual symposium on optical materials for high power 
lasers (21st), Boulder, CO (USA), 1-3 Nov 1989. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Recently, we have expanded our efforts to develop 
state-of-the-art optical components for use in large- 
scale, high-peak-power, solid state lasers. Laser-in- 
duced damage to many of these components sets crit- 
ical constraints on construction costs and limits the 
peak powers attainable in current and proposed de- 
vices. Increasing the damage threshold whenever pos- 
sible by improving materials fabrication technology is 
therefore the ultimate goal of our work. Our research 
has resulted in an extensive database of laser-damage 
measurements. We present summaries of these 
measurements with particular emphasis on those 
taken at 1064 nm and 355 nm. 
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DE90013490/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Laser damage database at 1064 nm. 

F. Rainer, R. P. Gonzales, and A. J. Morgan. Mar 90, 
18p UCRL-101767, CONF-891 163-3 

Contract W-7405-ENG-48 

Annual symposium on optical materials for high power 
lasers (21st), Boulder, CO (USA), 1-3 Nov 1989. Spon- 
sored by Department of Energy, Washington, DC. 


In conjunction with our diversification of laser damage 
testing capabilities, we have expanded upon a data- 
base of threshold measurements and parameter vari- 
ations at 1064 nm. This includes all tests at low pulse- 
repetition frequencies (PRF) ranging from single shots 
to 120 Hz. These tests were conducted on the Reptile 
laser facility since 1987 and the Variable Pulse Laser 
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(VPL) facility since 1988. Pulse durations ranged from 
1 to 16 ns. 10 refs., 14 figs. 
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A. C. Erlandson, H. T. Powell, and R. W. McCracken. 
30 May 90, 18p UCRL-ID-104157 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


The time-integrated radiant (electrical-to-optical con- 
version) efficiencies have been made for the flashiamp 
arrays used in our new 2 (times) 2 (times) 1 multi-seg- 
ment amplifier (MSA) module. These arrays are of two 
types: central and side. The radiant efficiencies of the 
central array are higher than those of the side array, 
and exceed 93 (plus minus) 7% of the radiant efficien- 
cy of a bare (cerium-doped quartz envelopes) flash- 
lamp over the entire range of flashlamp explosion frac- 
tions tested, from 0.03 to 0.30. Quantitatively, at the 
explosion fraction of 0.2, the radiant efficiency of the 
central array is 18 (plus minus) 1% higher than that of 
the side array. These measurements were made using 
3(radical)LC pulselengths of 500 Lp > and with a 
pulsing of the lamps. This paper discusses tho: 
measurements. 5 refs., 9 figs. 


061,860 

DE90013522/GAR PC A03/MF A01 
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OASIS, LLNL version: Software maintenance 
manual. 

J. M. Auerbach. Mar 90, 11p UCRL-ID-103139 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
—— Original copy available until stock is exhaust- 


The OASIS laser beam propagation code has been 
used extensively to support design and analysis in the 
Free Electron Laser Master Oscillator Program, the 
Medium Power Solid State Laser Program, and the 
Active Optical Countermeasures Program. The version 
of OASIS currently used at LLNL is significantly en- 
hanced compared to the initial version supplied by the 
Air Force Weapons Laboratory. This software mainte- 
nance manual presents the ep of the LLNL version 
of OASIS so it can be modified by new 
personnel. The manual pion in great detail the 
content and organization of the OASIS software con- 
figured for the VMS operating system. 
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Chemical and Laser Sciences Division annual 
report 1989. 

Progress rept. 

N. Haines. Jun 90, 129p LA-11833-PR 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
- Original copy available until stock is exhaust- 


The Chemical and Laser Sciences Division Annual 
Report includes articles describing representative re- 
search and development activities within the Division, 
as well as major programs to which the Division makes 
significant contributions. 
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DE90013739/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Fast excitation wiggler development. 

A. van Steenbergen, J. Gallardo, T. Romano, and M. 
Woodle. May 90, 13p BNL-44611, CONF-9004232-1 
Contract 76ER01112act AC02-76CH00016 

Angstrom FEL workshop (1st), Sag Harbor, NY (USA), 
22-27 Apr 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The design of an easily stackable, variable period 
length, fast excitation driven wiggler, making use of 
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geometrically alternating substacks of Vanadium Per- 
mandur ferromagnetic laminations, interspaced with 
conductive, non magnetic, material laminations which 
act as eddy current induced “field reflectors,” is dis- 
cussed and experimental results obtained with short 
wiggler models are presented. 7 refs., 13 figs. 
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DE90620609/GAR PC A03/MF A01 
Ecole Polytechnique Federale de Lausanne (Switzer- 
land). Centre de Recherches en Physique des Plas- 
mas. 

Mode structure in an optically pumped D(sub 2)0 
far infrared ring laser. 

D. C. Yuan, G. Soumagne, and M. R. Siegrist. Jul 89, 
21 e LRP-380/89 

U.S. Sales Only. 


The mode structures in an optically pumped D(sub 2)O 
far infrared ring laser and a corresponding linear reso- 
nator have been compared. While single mode oper- 
ation can be obtained over the whole useful pressure 
range in the ring structure, this is only possible at pres- 
sures greater than 8 Torr in the linear resonator case. 
A numerical model predicts quite well the pulse shape, 
pressure dependence and influence of the resonator 
quality in the ring cavity. (author) 12 figs., 8 refs. (Ato- 
mindex citation 21:029498) 
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N90-23716/5/GAR PC A06/MF A01 
Hampton Univ., VA. Dept. of Physics. 

Modeling of Thermal Lensing in Side and End- 
Pumped Finite Solid-State Laser Rods. 

M.S. Thesis. 

V. G. Brackett. Jun 90, 102p NAS 1.26:4300, NASA- 
CR-4300 

Contract NAG1-666 


An analytical expression for approximating the time- 
dependent thermal focal length in finite solid state 
laser rods was derived. The analysis is based on the 
temperature variation of the material refractive index 
caused by optical pumping of these rods. Several 
quantities were found to be relevant to this analysis. 
These quantities were the specific thermal profiles of 
the rods, type of optical pumping employed, type of 
cooling scheme employed (side and end-cooling pa- 
rameters), and the specific material characteristics of 
the rods. The Thermal Lensing Model was formulated 
using the geometric ray tracing approach. The focal 
lengths are then approximated, by calculating the 
phase shift in the index of refraction, as the different 
rays of an incident plane wave are tracked through a 
lens-like crystal medium. The approach also applies in 
the case of Gaussian or parabolic pump beams. It is 
shown that the prediction of thermal focal length is in 
good quantitative agreement with experimentally ob- 
tained data. 
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N90-23726/4/GAR 

Societe Bertin et Cie, Plaisir (France). 
SILEX Beacon Equipment. 

P. Crepin, P. Leblay, R. Haller, |. Tremillon, and J. 
Sonon. 1990, 7p ETN-90-96613 

Contract SE-642-01-T 

Prepared in Cooperation with Etca. Presented at Oe/ 
Lase 1990 Symposium on Optics, Electro-Optics, and 
Laser Applications in Science and Engineering, Los 
Angeles, Ca, 14-19 Jan. 1990. 


The design of this equipment based on the use of nine- 
teen 500 mW laser diodes is presented. The Beacon is 
a powerful and collimated optical source based upon 
semi-conductor lasers. This equipment is implemented 
in the SILEX GEO2 terminal and its function is to pro- 
vide a continuous wave light beam towards the LEO or 
GEO1 satellites during the acquisition phases. The 
design was experimentally validated with a functional 
breadbord, and test results demonstrated the feasibili- 
ty of every performance required by the SILEX system. 
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Telescope Considered as a Very High Gain Anten- 


na. 

M. Detaille, and P. Houmault. 1990, 10p ETN-90- 
96614 

Contract SE-64101S 

Presented at Oe/Lase 1990 Symposium on Optics, 
Electro-Optics, and Laser Applications in Science and 
Engineering, Los Angeles, Ca, 14-19 Jan. 1990. 
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In the SILEX program, the telescope, and a focal 
system composed of a Cassegrain telescope and a 
dioptric collimator, are studied. The general concept 
and the results obtained on the telescope breadboard, 
which is very similar to the flight model, are presented. 
Local angular distortion influence and transmission an- 
tenna gain are explained. 
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PATENT-4 890 915 Not available NTIS 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Method and Apparatus for Determining Optical Ab- 
sorption and Emission Characteristics of a Crystal 
or Non-Crystalline Fiber. 

Patent. 

C. E. Byvik, and A. M. Buonchristiani. Filed 16 Au 

88, patented 2 Jan 90, 8p N90-24150/6, PAT-APPL- 
7-232 735 

Supersedes N89-14119 (27 - 5, p 703). 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231, $1.50. 


This invention relates generally to spectroscopy and, 
more particularly, to a method and apparatus for per- 
forming spectroscopic analysis of crystal and noncrys- 
talline fibers. The invention provides a complete ab- 
sorption curve for a material using a crystal fiber which 
can be more easily produced than the types of sam- 
ples required for other methods of obtaining substan- 
tially the same absorption curve for identical materials. 
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PATENT-4 932 747 Not available NTIS 
Department of the Navy, Washington, DC. 

Fiber Bundle Homogenizer and Method Utilizing 
Same. 

Patent. 

S. D. Russell, and G. P. Imthurn. Filed 7 Sep 89, 
patented 12 Jun 90, 1p AD-D014 599/5, PAT-APPL- 
7-404 243 

Supersedes PAT-APPL-7-404 243. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231 $1.50. 


An apparatus and method are provided to homogenize 
the intensity profile of the beam emitted by an excimer 
laser. The excimer laser beam is collected by a closely 
packed ultraviolet-grade optical fiber bundle array 
having its individual fibers intermingled in a random or 
preconceived format to result in an intermixing of the 
light from the individual fiber cores to produce a uni- 
form intensity profile. The output ends of the fibers are 
gathered or fused, and optionally tapered before being 
cleaved to provide an output face that is custom 
shaped for a desired illumination pattern. The flexible 
nature of the fiber bundle allows for remote materials 
processing applications. Patents. (jhd) 
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(Order as PB90-256793/GAR, PC A08) 
National Inst. of Standards and Technology, Gaithers- 
burg, MD. 
Scattered Light and Other Corrections in Absorp- 
tion Coefficient Measurements in the Vacuum UI- 
traviolet: A Systems Approach. 
R. Klein, W. Braun, A. Fahr, A. Mele, and H. Okabe. 
1990, 8p 
Prepared in cooperation with Rome Univ. (Italy), and 
Howard Univ., Washington, DC. 
Included in Jnl. of Research of the National Institute of 
_— and Technology, v95 n3 p337-345 May-Jun 


A systems approach in which computer automation is 
applied to a vacuum ultraviolet spectrometer and auxil- 
lary components is described. The errors associated 
with the measurement of gaseous absorption coeffi- 
cients in the vacuum ultraviolet are considered. The 
presence of scattered light introduces large errors par- 
ticularly at those wavelengths where the source used 
is characterized by low intensity. In the case of a D2 
light source this occurs in the region 120 to 130 nm. 
Simple considerations explain the variation of the ab- 
sorption coefficient determinations in the presence of 
scattered light and lead to an appropriate treatment of 
the data to eliminate the error. Experimental results 
are presented illustrating the efficiency and precision 
obtainable with the present approach. 
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PB90-268129/GAR 

(Order as PB90-268103/GAR, PC A01/MF 

A02) 
a Glass Co. Ltd., Yokohama (Japan). Research 
ab. 

Fabrication of Silica Waveguide Films by Plasma- 
Chemical-Vapour-Deposition Method (P-CVD). 
Y. Fujino, T. Fujiwara, J. Hashimoto, N. Bandou, and 
Y. Tanabe. c1989, 11p 
Text in Japanese. 
Included in Reports of the Research Laboratory, v39 
n2 p281-291 1989. 


Silica waveguide films on Si substrates were deposited 
by low temperature Plasma-Chemical-Vapor-Deposi- 
tion process using SiHr/Ar, GeH4/Ar and N2O mix- 
ture. The refractive index of films can be controlled by 
adjusting the flow ratio of GeH4 and SiH4. Single mode 
waveguide films on 3’ Si substrates were fabricated, 
and their distributions of refractive index and thickness 
of film were + or - 0.02% and + or - 9%, respectively. 
The propagation loss was 1.4 dB/cm at wavelength = 
1.52 micrometers. 
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PB90-269572/GAR PC A03/MF A01 
National Inst. of Standards and Technology (NML), 
Gaithersburg, MD. Radiometric Physics Div. 

Absolute Specular Reflectometer with an Autocol- 
limator Telescope and Auxiliary Mirrors. 

Technical note (Final). 

T. M. Wang, K. L. Eckerle, and J. J. Hsia. Aug 90, 
32p NIST/TN-1280 

Also available from Supt. of Docs. as SN003-003- 
03032-5. 


The Strong method for measuring reflectrance is used 
in many laboratories. However, an uncertainty in the 
angular position of the sample can lead to large errors. 
A novel use of an autocollimator telescope with two 
auxiliary mirrors (ACTAM) can reduce this angular un- 
certainty and lead to more accurate measurement of 
reflectance. The instrumentation, its adjustment, 
measurement procedure, results, and uncertainties 
are discussed. The total uncertainty for the reflectance 
measurement of a gold mirror was found to be less 
than 0.0025 over the wavelength region 2 to 22 mi- 
crometers. 


Plasma Physics 
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AD-A224 702/1/GAR PC A04/MF A01 
Naval Research Lab., Washington, DC. 
Non-Maxwellian Electron Distribution Functions in 
Z-Pinch Plasmas. 

Interim rept. 

P. E. Pulsifer, and K. G. Whitney. 27 Jul 90, 58p 
Rept no. NRL-MR-6662 


The heating and cooling a a z-pinch electron distribu- 
tion is studied using the Fokker Planck equation. In- 
cluded in the analysis are the usual Fokker Planck 
term for distant small-angle electron-electron colli- 
sions, a semi-empirical term representing inelastic 
charge-conserving collisions, ohmic heating by the 
electric field acting on the current, and compressional 
heating or cooling. lons are represented as heavy, 
highly-charged Maxwellian particles, and electron-ion 
collisions are given in terms of a Coulomb collision fre- 
quency. In deriving the Fokker Planck equation, a first- 
order Cartesian tensor expansion is performed in a 
local coordinate system which is spatially uniform and 
moving with the fluid. The first-order (vector) term in 
the expansion is assumed to equilibrate much faster 
than the zero-order (scalar) term. Under some condi- 
tions, the electron distribution function has an analytic 
self-similar solution. A numerical time-dependent solu- 
tion is also obtained, through an implicit finite-differ- 
encing scheme. Advantages of a time-dependent 
model are noted. The behavior of the electron distribu- 
tion function and conductivity are demonstrated for dif- 
ferent parameters. Production of runaway electrons 
with perpendicular electric and magnetic fields is dis- 
cussed. Keywords: Z pinch dynamics; Kinetic theory; 
Conductivity; Non equilibrium distributions; Runaway 
electrons. (jhd) 
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Naval Research Lab., Washington, DC. 

Numerical Simulation of the Compressible Orszag- 
Tang Vortex II. Supersonic Flow. 

Interim rept. 

J. M. Picone, and R. B. Dahiburg. 5 Aug 90, 45p 
Rept no. NRL-MR-6690 


The numerical Le sme of the Orszag-Tang vortex 
system in compressible magnetofluids will consider ini- 
tial conditions with embedded supersonic regions. The 
simulations have initial average Mach numbers M = 
1.0 and 1.5 and beta = 10/3 with Lundquist numbers 
S = 50, 100, or 200. The behavior of the system dif- 
fers significantly from that found previously for the in- 
compressible and subsonic analogs. Shocks form at 
the downstream boundaries of the embedded super- 
sonic regions outside the central magnetic X-point and 
produce strong local current sheets which dissipate 
appreciable magnetic energy. Reconnection at the 
central X-point, which dominates the incompressible 
and subsonic systems, peaks later and has a smaller 
impact as M increases from 0.6 to 1.5. Similarly, corre- 
lation between the momentum and magnetic field 
begins significant growth later than in subsonic and in- 
compressible flows. The shocks bound large compres- 
sion regions, which dominate the wavenumber spectra 
of autocorrelations in mass density, velocity, and mag- 
netic field. Keywords: Compressible magnetohydro- 
dynamic turbulence; Solar wind structuring; Direct nu- 
merical simulation. (jhd) 
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90010911 

Contract Al01-88ER30143 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This report presents a technical assessment and 
review of the West European program in magnetic 
confinement fusion by a panel of US scientists and en- 
gineers active in fusion research. Findings are based 
on the scientific and technical literature, on laboratory 
reports and preprints, and on the personal experi- 
ences and collaborations of the panel members. Con- 
cerned primarily with developments during the past 10 
years, from 1979 to 1989, the report assesses West 
European fusion research in seven technical areas: to- 
kamak experiments; magnetic confinement technolo- 
gy and engineering; fusion nuclear technology; alter- 
nate concepts; theory; fusion computations; and pro- 
- organization. The main conclusion emerging 

‘om the analysis is that West European fusion re- 
search has attained a position of leadership in the 
international fusion program. This distinction reflects in 
large measure the remarkable achievements of the 
Joint European Torus (JET). However, West European 
fusion prominence extends beyond tokamak experi- 
mental physics: the program has demonstrated a 
breadth of skill in fusion science and technology that is 
not excelled in the international effort. It is expected 
that the West European primacy in central areas of 
confinement physics will be maintained or even in- 
creased during the early 1990s. The program’s maturi- 
ty and commitment kindle expectations of dramatic 
West European advances toward the fusion energy 
goal. For example, achievement of fusion breakeven is 
expected first in JET, before 1995. 
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Abdou, and L. A. Berry. Jan 90, 334p FASAC-TAR- 
90010913 

Contract Al01-88ER30143 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


This report is the work of six US scientists who sur- 
veyed and assessed Japanese research and develop- 
ment in magnetic fusion. All of the panelists are very 


familiar with Japanese fusion research through their 
knowledge of the published scientific literature and 
through personal contacts with Japanese colleagues 
and with US colleagues who have visited Japanese re- 
search facilities. This report concentrates on the 
period from the early 1980s through June 1989. The 
technical accomplishments during this period are re- 
viewed, and the Japanese capabilities and outlook for 
future contributions are assessed. Detailed evalua- 
tions are provided in the areas of basic and applied 
plasma physics, tokamak confinement, alternate con- 
finement approaches, plasma technology, and fusion 
nuclear technology and materials. With a sustained na- 
tional commitment, Japan will surpass US and West 
European capabilities in the early to middle 1990s in 
several important areas of fusion research and devel- 
opment. For example, it is expected that the planned 
upgrade of the Japanese JT-60 tokamak will surpass 
both the US Tokamak Fusion Test Reactor (TFTR) 
and the Joint European tours (JET) in the usual meas- 
ures of plasma performance in the 1992 to 1993 time- 
frame, and will take a clear international lead in large- 
tokamak research by 1994 to 1995. The Japanese 
fusion program has the human and technological re- 
sources required to build and operate a fusion engi 
neering test reactor without external participation. By 
the same measure, Japan would be a highly desirable 
partner in the bilateral undertaking of such a project. 
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Thomson scattering measurements of the central 
electron temperature and density during the plasma 
current peak have been performed on the MST Re- 
versed Field Pinch (RFP). This Thomson scattering di- 
agnostic was calibrated for absolute electron density 
measurements. These measurements of T(sub e) and 
n(sub e), when combined with profile assumptions, 
were used to calculate estimates of energy confine- 
ment time ((tau)(sub E)) and poloidal beta ((beta)(sub 
(theta))). A standard discharge with I(sub p) (approx) 
400 kA, F (approx) (minus)0.1, and (theta) (approx) 1.6 
typically exhibited T(sub e) (approx) 275 eV, n(sub e) 
(approx) 2.0 (times) 10(sup 13) cm(sup (minus)3), 
(tau)(sub E) (le) 1 ms, and (beta)(sub (theta)) (le) 8%. 
The results of a limited plasma current scaling study 
did not indicate a strong scaling of T(sub e) or 
(tau)(sub E) with I(sub p). The Thomson scattering di- 
By pow was used in conjunction with a bolometer, 
VUV radiation monitor, and edge magnetic coils to 
study the loss of energy from the plasma. Results indi- 
cate that thermal transport from stochastic magnetic 
fields, particle loss, and radiation are important energy 
loss processes. The experiments done for this study 
included an F-scan, a paddle limiter insertion series, 
and an argon doping series. The plasma maintained a 
constant (beta)(tau) during these perturbation experi- 
ments, suggesting that increases in one energy loss 
channel are compensated by drops in other channels 
and increases in input power to the plasma. 
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The traveler presented talks at both Eindhoven Univer- 
sity of Technology and FOM Institute for Plasma Phys- 
ics and discussed computational physics problems 
with staff members. Of particular interest to ORNL 
fusion researchers are the upcoming studies of plasma 
instabilities to be conducted at Utrecht. The traveler 
participated in the conference on vector and parallel 
computing where experience on a wide variety of 
vector and parallel machines was reported. The con- 
ference themes included computational fluid dynam- 
ics, oil reservoir simulation, linear algebra, visualization 
and parallel programming environments. The traveler 
also toured the computing facilities of CMI and BSC in 
Bergen and held discussions with researchers there 
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about problems of common interest to researchers in a 
parallel computing at ORNL. 


061,878 


DE90012935/GAR 

Oak Ridge National Lab., TN. 

Resistive MHD turbulence. 

B. A. Carreras. 1990, 71p CONF-9007113-2 

Contract ACO5-840R21400 

Workshop on transport and confinement in toroidal de- 

vices, Santander (Spain), 2 Jul 1990. Sponsored by 
nt of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


PC A04/MF A01 


Plasma turbulence studies based on fluid equations 
are useful to develop an understanding of key con- 
cepts in magnetized plasma turbulence theory, and 
they have the potential to explain the plasma edge 
fluctuations and anomalous transport. Computers with 
the numerical resolution required for carrying out the 
necessary computational studies have only recently 
become available. The coupling between analytical 
and computational studies py - led in recent years to 
progress in building up turbulence theory and testing 
renormalization prescriptions. In this paper, the resis- 
tive pressure-gradient-driven turbulence is reviewed to 
illustrate these points. An extended version of this 
paper will be published in Fizica Plazmy. 
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Two phenomena of plasma-particle interactions are 
reported: creation of comet-like plasma plumes down- 
stream from each particle after initial heating, and fail- 
ure of the particles (but not the “comets’”) to follow 
fluctuations in the visible plasma. A diagnostic method 
to measure true gas temperature and flow fields in 
thermal plasmas by Doppler-shifted Rayleigh scatter- 
ing is reported in detail. Evidence for departure of plas- 
mas from local thermal equilibrium (LTE) is presented, 
and its significance briefly discussed. 9 refs., 7 figs. 
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In this paper we discuss the limitation to elongation 
observed in D-shaped plasmas in the Dill-D tokamak. 
We find that as the triangularity is increased and 
(ell)(sub i) is decreased that the n = 0 mode takes on 
an increasingly non-rigid character. Our analysis 
shows two aspects of the behavior; first, an increasing 
variation of the m/n = 1/0 component across flux sur- 
faces and second, an increase in the relative ampli- 
tude of a m/n = 3/0 component which couples to the 
m/n = 1/0 component and further destabilizes the 
mode. 
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This report presents a comparative assessment of the 
world’s four major research efforts on magnetic con- 
finement fusion, including a comparison of the capa- 
bilities in the Soviet Union, the Eur in Commun 
(Western Europe), Japan, and the United States. 
comparative evaluation is provided in six areas: toka- 
mak confinement; alternate confinement approaches; 
plasma technology and engineering; and fusion com- 
putations. The panel members are involved actively in 
fusion-related research, and have extensive experi- 
ence in previous assessments and reviews of the 
world’s four major fusion programs. Although the 
world’s four major fusion efforts are roughly compara- 
ble in overall capabilities, two conclusions of this 
report are inescapable. First, the Soviet fusion effort is 
presently the weakest of the four programs in most 
areas of the assessment. Second, if present trends 
continue, the United States, once unambiguously the 
world leader in fusion research, will soon lose its posi- 
tion of leadership to the West European and Japanese 
fusion _— Indeed, before the middle 1990s, the 
upgra ‘ge-tokamak facilities, JT-60U (Japan) and 
JET (Western Europe), are likely to explore plasma 
conditions and — regimes well beyond the ca- 
pabilities of the TFTR tokamak (United States). In addi- 
tion, if present trends continue in the areas of fusion 
nuclear technol and materials, and plasma tech- 
nology and materials, and plasma technology develop- 
ment, the capabilities of Japan and Western Europe in 
these areas (both with regard to test facilities and 
fusion-specific industrial capabilities) will surpass 
those of the United States by a substantial margin 
before the middle 1990s. 
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Understanding and mle bore) Wi ener 


confinement 
time ((tau)(sub E) (triple bond) W(sub T)/P(sub T)) re- 
mains a primary goal a fusion research. A primary tech- 
nique utilized to increase (tau)(sub E) within a given 
machine is to operate at a higher plasma current. Al- 
though Z(sub eef) in Dill-D is generally (le)2, high radi- 
ated power (P(sub rad)/P(sub T) (ge) 0.6) and metal 
accumulation have been observed during high current 
(\(sub p) (ge) 2 MA) beam heated D(sup 0) (yields) 
D(sup +) H-mode discharges. Reduction of metallic 
impurity influx has been obtained on numerous toka- 
maks with the introduction of a thin carbon film. This 
paper reports the successful carbonization of the DIll- 
D vacuum vessel which allowed for routine high cur- 
rent operation, and it examines the confinement prop- 
erties of carbonized discharges. 
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This paper discusses some concepts of magnetohy- 
drodynamics as it applies to magnetically confined 
fusion. (LSP) 
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Plasma self-organizations of toroidal pinch plasmas 
were observed in the OHTE device. The reversed field 
pinch discharges were sustained for about 15 ms 
longer than the shell time constant of 1.5 ms although 
linear MHD theories predict that MHD instabilities grow 
on the resistive shell time scale. Detailed studies of 
MHD activities led to the discovery of a toroidally local- 
ized kink mode. The slinky mode is the result of the 
phase locking of several internal kink modes due to 
non-linear coupling, and plays an important role in 
achieving the Taylor relaxed state. This is described in 
the first part of this lecture. Such phase lockings were 
observed not only for poloidal mode number m = 
(minus)1 modes, but also form = 0 and m = 1 modes. 
This provides some insight into how a tangled dis- 
charge can be formed. Tangled a models 
have been discussed by Rusbridge and others. How- 
ever, the models do not provide a clean picture. The 
introduction of localized plasma deformation due to 
phase locking gives a simplified view of a tangled dis- 
charge. This is discussed in the second part of this lec- 
ture. The third part of this lecture describes another 
interesting plasma _self-organization observed in the 
ultra low q regime. The plasma tend to maintain a con- 
stant current and shows a “‘staircase”’-like current be- 
havior. 9 refs., 10 figs. 
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We are constructing a aor system to measure 
the electric field (> 100 kV/cm) of a free-electron laser 
(FEL) beam when injected into the plasma of the 
Microwave Tokamak Experiment (MTX). The appara- 
tus allows a crossed-beam measurement, with 2-cm 
spatial resolution in the plasma, involving the FEL 
beam (with 140-GHz, (approx)1-GW ECH pulses), a 
neutral-helium beam, and a dye-laser beam. After the 
laser beam pumps metastable helium atoms to higher 
excited states, their decay light is detected by an effi- 
cient optical system. Because of the Stark effect aris- 
ing from the FEL electric field ((rvec E)), a forbidden 
transition can be strongly induced. The intensity of 
emitted light resulting from the forbidden transition is 
proportional to E(sup 2). Because photon counting 
rates are estimated to be low, extra effort is made to 
minimize background and noise levels. It is possible 
that the lower (rvec E) of an MTX gyrotron-produced 
ECH beam with its longer-duration pulses can also be 
measured using this method. Other applications of the 
apparatus described here may include measurements 
of ion temperature (using charge-exchange recombi- 
nation), edge-density fluctuations, and core impurity 
concentrations. 
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The a diagnostic system (TSS) on 
the Microwave Toka Experiment (MTX) at LLNL 
routinely monitors electron temperature (T(sub e)) and 
density. Typical measured values at the plasma center 
under clean conditions are 900 (plus minus) 70 eV and 
1 to 2 (times) 10(sup 14) ((plus minus)30%) cm(sup 
(minus)3). The TSS apparatus is compact, with all ele- 
ments mounted on one sturdy, two-level optics table. 


Because of this, we maintain with minimum effort the 
alignment of both the ruby-laser input optics and the 
scattered-light collecting optics. Undesired back- 
ground signals, e.g., plasma light as well as ruby-laser 
light scattered off obstacles and walls, are — 
small compared with the Thomson-scattered signals 
we normally detect. In the MTX T(sub e) region, the 
TSS data are definitely fitted better when relativistic 
effects are included in the equations. Besides deter- 
mining the temperature of the Maxwellian electron dis- 
tribution, the system is designed to detect electron 
heating from GW-level free-electron laser (FEL) pulses 
by measuring i wavelength shifts of the scattered 
laser photons. TSS data suggest that we may indeed 
by able to detect these electrons, which can have en- 
ergies up to 10 keV, according to computer simulation. 
7 refs., 4 figs. 
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The fundamental problem in the theory of turbulent 
transport is to find the flux (Gamma) of a quantity such 
as heat. Methods based on statistical closures are 
mired in conceptual controversies and practical diffi- 
culties. However, it is possible to bound (Gamma) by 
employing constraints derived rigorously. from the 
equations of motion. Brief reviews of the general 
theory and its application to passive advection are 
given. Then, a detailed application is made to anoma- 
lous resistivity generated by self-consistent turbulence 
in a reversed-field pinch. A nonlinear variational princi- 
ple for an upper bound on the turbulence electromo- 
tive force for fixed current is formulated from the mag- 
netohydrodynamic equations in cylindrical geometry. 
Numerical solution of a case constrained solely by 
energy balance leads to a reasonable bound and non- 
linear eigenfunctions that share intriguing features with 
experimental data: the dominant mode numbers 
appear to be correct, and field reversal is predicted at 
reasonable values of the pinch parameter. Although 
open questions remain upon considering all bounding 
calculations to date one can conclude, nyu 
that ey energy balance constrains transport suffi- 
ciently so that bounds derived therefrom are not un- 
reasonable and that bounding calculations are feasible 
even for involved practical problems. The potential of 
the method has hardly been tapped; it provides a fer- 
tile area for future research. 29 refs. 
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Transport of iron in TFTR discharges is studied by spa- 
tially-resolved charge exchange recombination spec- 
troscopy in the visible region of the spectrum. Time 
evolutions of the densities of Fe(sup 24+) and Fe(sup 
23+) ions following injection of iron are modeled b 
the neoclassical flux plus a*moderately hollow diffusi- 
vity increasing linearly from 1.3 m(sup 2)/sec on axis 
to 2.4 m(sup 2)/sec at the plasma edge. For r/a(gt)0.5. 
the iron diffusivity is significantly smaller than the 
helium diffusivity measured in identical discharges, 
while it is larger in the region immediately surrounding 
the plasma axis. 15 refs., 3 figs. 
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Magnetic reconnection phenomena are investigated 
taking into account all three vector components of the 
magnetic field in a laboratory experiment. Two toroidal 
magnetized plasmas carrying identical toroidal cur- 
rents ai oe may we field configurations are made to col- 
lide, thereby inducing magnetic reconnections, The di- 
rections of the toroidal field play an important role in 
the merging process. It is found that plasmas of anti- 
parallel helicity merge much faster than those of paral- 
lel helicity. It is also found that the reconnection rate is 
proportional to the initial relative velocity of the two 
plasma tori, suggesting that magnetic reconnection, in 
the present experiment, is forced phenomenon. 16 
refs., 5 figs. 
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The Princeton Beta Experiment-Modified (PBX-M) has 
a close-fitting conducting, passive plate, stabilizing 
shell which nearly surrounds highly indented, bean- 
shaped plasmas. The proximity of this electrically iso- 
lated shell to a large fraction of the plasma surface 
allows measurements similar to previous work on 
other tokamaks using floating probes and limiters. 
Measurements were performed to characterize the 
plasma-induced voltages on the PBX-M passive plate 
stabilizing shell during high-(beta) plasmas. Voltage 
differences were measured between the respective 
passive plate toroidal and poloidal gaps, the respec- 
tive passive plates and the vessel, and an outer poloi- 
dal graphite limiter and its passive plate. The calibra- 
tion and qualification testing procedures are dis- 
cussed. The initial measurements found that the larg- 
est voltages were observed at plasma start-up and at 
the plasma current disruption and exhibited character- 
istics depending on operating conditions. The highest 
baer om observed have been at disruption and were 
less than 2 kV. 9 refs., 5 figs. 
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A new gridless electrostatic field solver which utilities 
Fourier decomposition in the azimuthal coordinate has 
been developed and tested. The scaling with the 
number of simulation particles is N 62, N. This algo- 
rithm has been implemented in the BUCKSHOT code, 
which originally used a direct summation algorithm 
with N(sup 2) scaling. The Fourier decomposition in 
the new algorithm is done about the center of mass of 
each species, thus nonlinear ion hose physics is in- 
cluded in the m = O mode. Higher order modes de- 
scribe non-axisymmetric profile changes. The break- 
even point between the new solver and the direct sum- 
mation algorithm is about N = 64 particles per species 
when up to m = 2 Fourier modes are kept. For a typi- 
cal ion hose simulation with 256 particles per species 
boyy solver is faster by a factor of about 2.7. 8 refs., 
igs. 
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pee have developed an instrument to measure the mo- 
mentum flux from an intense plasma stream for which 
the standard techniques used for low pressure gases 
(<10 Torr) at room temperature are unsuitable. This 
device, a Plasma Momentum Meter, can measure 
forces of 10(sup (minus)5) (minus) 10(sup (minus)3) 
Newtons with a response time of <50 ms onto sur- 
faces of different materials immersed in dense plas- 
mas (n > 10(sup 12) cm(sup (minus)3)). Such forces 
are transmitted predominantly by ionic and neutral 
species, with 10’s of eV’s of kinetic energy, are accom- 
panied 7 high heat fluxes, and are pulsed. The mo- 
mentum flux onto a biasable target plate is transferred 
via a suspended quartz tube onto a sensitive force 
transducer, a capacitance-type pressure gauge. This 
protects the transducer from thermal damage, arcing 
and sputtering. An absolute force calibration of the 
PMM to 1% accuracy has been made is described. A 
flat carbon target has been used in measurements of 
the momentum flux of He, Ne, Ar, and Kr, plasmas pro- 
— in a magnetized linear plasma device. 7 refs., 7 
igs. 
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In the limit of the first Born approximation for a partially 
coherent secondary source, consisting of a spatially 
random plasma illuminated by a coherent plane wave, 
it is shown that the spectral coherence of the scattered 
radiation as measured on an arbitrary plane beyond 
the scatterer conveys information on the three dimen- 
sional intensity distribution of the random source. By 
defining a new two point statistical measure of the 
random field, closely related to the cross spectral den- 
sity, we show that the fluctuation amplitude of the 
random source along the direction of the incident 
plane wave may by recovered from the measurement 
of the scattered radiation. The application of cross 
spectral techniques to fluctuation studies on tokamaks 
is considered. 7 refs. 
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Self-consistent calculations of MHD equilibria, gener- 
ated by fast wave current drive and including the boot- 
strap effect, were done to guide and anticipate the re- 
sults of upcoming experiments on the DIIID tokamak. 
The simulations predict that 2 MW of ICRF power is 
more than adequate to create several hundred kiloam- 
peres in steady state; the total current increases with 
the temperature and density of the target plasma. 12 
refs., 12 figs., 1 tab. 
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In the reversed field pinch various turbulent transport 
mechanisms might be simultaneously active, including 
MHD flow effects, free- streaming in a stochastic mag- 
netic field, direct transfer of fluctuating energy to ions, 
and electrostatic fluctuation driven tran By com- 
paring fluctuations and transport in the RFP to that in 
the related toroidal configurations of the tokamak and 
Stellarator, a greater understand = of toroidal confine- 
ment in general might be achieved. In addition to parti- 
cle and energy transport, current tranport sustains the 
reversed field magnetic configuration and constitutes 
the dynamo effect. Recent results are available from 
RFP experiments on electrostatic fluctuations, anoma- 
lous ion heating, the presence of free-streaming fast 
electrons, and the extension of these effects to plas- 
mas of large size. The reactor promise of the RFP is 
based upon the conjecture that the beta value will 
remain high and the resistance scaling classical, as 
has been the case in past experiments. One might 
expect beta to be limited by resistive interchange tur- 
bulence. The MST, RFX, and ZTH experiments will 
form a sequence of devices to test this scaling conjec- 
ture to large size and large current values. 
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Work of the Principal Investigator has continued on the 
development, use and dissemination of numerical 
tools comin in both the planning of electron cyclo- 
tron heating experiments and in answering physics 

uestions associated with those experiments. The 

ORCH code which evolved from the earlier TORAY 
code has been linked with the BALDUR 11/2 D trans- 
port and equilibrium code. This allows us to carry out 
combined electron cyclotron ray tracing and transport 
studies for the Compact Ignition Tokamak. Moreover, 
our concern has not only been with propagation of 
electron cyclotron radiation into the plasma and the 
deposition of this radiation there, but also with the exci- 
tation and presence of synchrotron radiation and the 
propagation of that radiation out of the plasma. The ray 
tracing codes that have been developed for studying 
ECH heating and current drive, have been generalized 
and used in our studies to trace the path of synchro- 
tron radiation. This allows us to examine in detail the 
background as well as the enhanced radiation signals 
that are detected at the edge of the plasma. 
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The Compact Ignition Tokamak (CIT) operating sce- 
nario is envisaged to consist of a start-up phase in 
which the toroidal magnetic field (B(sub T)), plasma 
current (I(sub P)) and central electron density (n(sub 
e)(0)) are simultaneously ramped, followed by a burn 
cycle and a ramp down cycle. Electron cyclotron radio- 
frequency (ECRF) power at fixed frequency is ideally 
suited to heating during the ramp up phase of CIT. The 
angle of injection of the incident microwave beam can 
be varied as the toroidal field is ramped, so as to main- 
tain central rf-power deposition. Furthermore, since 
the EC wave is a propagating mode in vacuum, rela- 
tively high power densities can be easily coupled into a 
compact device. Finally, we note that recent advances 
in source technology makes ECR heating at (280-- 
310) GHz a viable option. In order to realistically simu- 
late this ramp up scenario, a combined code has been 
developed in which ECRF ray tracing and absorption, 
and MHD equilibrium calculation, and thermal and par- 
ticle transport are treated self-consistently. Previous 
studies of electron cyclotron resonance heating in CIT 
were carried out using model profiles of rf absorption 
based on stand-alone ray —— and absorption cal- 
culations. In addition, these studies held the plasma 
current, toroidal magnetic field, and density constant in 
time. In the present work, a time variation in these 
plasma quantities is imposed and ECRF power deposi- 
tion is re-calculated during rf injection so as to more 
realistically and self-consistently simulate ECH-assist- 
ed start-up in CIT. The most recent CIT configuration 
calls for a toroidal field ramp to 11T. Thus, the present 
studies consider the use of an ECRF source frequency 
of 308 GHz, with EC waves launched in the ordinary 
mode of polarization. 
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We have carried out experiments using the hot-ion 
mode of operation to compare the bulk transport in L- 
mode and H-mode discharges. These experiments 
have demonstrated that the confinement improvement 
in the bulk of the plasma in DIil-D is due to a simultane- 
ous improvement in electron and ion energy transport. 
In addition, the magnitude of electron and ion thermal 
diffusivities and angular momentum diffusivity as well 
as the change in these quantities between L- and H- 
mode have allowed us to place significant constraints 
on theories of tokamak transport. Although the most 
obvious improvement in confinement at the L to H 
transition occurs at the plasma edge, there is also a 
significant improvement in local energy transport 
throughout the plasma. Most of the previous experi- 
ments in this area made their comparison between L- 
mode and H-mode plasmas at significantly different 
densities. This could have affected the results if the 
local transport depends on density. The work by 
Jahns, et al. was done at the same line-averaged den- 
sity; they still found a significant improvement in local 
transport, although they were not able to determine 
whether the improvement occurred in the electron or 
ion channel. We have extended the work of Jahns, et 
al. to hot-ion conditions where we can separately study 
the power flow in the electron and ion channels. We 
have made detailed comparisons of energy and angu- 
lar momentum transport between deuterium L- and H- 
mode plasmas with the same density (3.5 (times) 
10(sup 19) m(sup (minus)3)), the same current (1 MA), 
the same toroidal field (2.1 T), the same deuterium 
neutral beam input power (8.7 MW), and very similar 
internal flux surface shapes. 6 figs. 
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The safety factor within a tokamak plasma has been 
measured during a major disruption. During the disrup- 
tion, the central safety factor jumps from below one to 
above one, while the total current is unchanged. This 
implies that total reconnection has occurred. This ob- 
servation is in contract to the absence of total recon- 
nection observed during a sawtooth oscillation in the 
same device. 11 refs., 6 figs. 
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An Optical Multichannel Analyzer has been used to 
measure beam divergence and composition. This 
measurement is usually performed near the center of 
the neutralizer or beyond the magnet. In the past, 
these locations suffered difficult beam composition 
analysis and low light intensity, respectively. It has 
been determined that the light emission is relatively in- 
dependent of neutralizer line density in the near field, 
allowing near-field measurements to overcome both 
difficulties. At optimum perveance, but under condi- 
tions of high gas throughput, the helium 1/e-diver- 
gence angle was measured to be 1.5(degree). Further 
investigation found that the divergence decreased with 
gas throughput down to 1.25(degree). Mimimum diver- 
gences for the full-, half-, and third-energy hydrogen 
components were 1.1(degree), 1.2(degree), and 
1.4(degree), respectively. Relative neutral hydrogen 
particle fluxes available for injection into TFTR are a 
function of perveance. At maximum perveance, the 
full-, half-, and third-energy atom fractions were 0.25 
(plus minus) 0.04, 0.5 (plus minus) 0.04, and 0.25 (plus 
minus) 0.05, respectively. 10 refs., 5 figs. 
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The neutrals code DEGAS and the transport code 
SNAP were used to model recycling during steady 
state phases of Ohmic and neutral beam-heated dis- 
charges in TFTR. The flux of deuterium from the inner 
limiter is calculated to be 15--45 times the total D(sub 
(alpha)) emission rate, with (approx)2/3 of the deuteri- 
um flux resulting from D(sup +) flow in the scrape off 
to the limiter, and (approx)1/3 resulting from D(sup 0) 
scattering off the limiter. The total D(sup +) ionization 
rate in the core plasma is 6--24 times the total D(sub 
(alpha)) emission rate, and is larger than the total neu- 
tral beam fueling rate. The D(sub (alpha)) emission 
rate, limiter flux, and core ionization rates scale ap- 
proximately as the square of the volume averaged 
electron density. 12 refs., 7 figs. 
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Measurements on the TFTR tokamak of the electron 
temperature profile evolution and soft x-ray emissivity 
on a fast (10 (mu)sec) time scale during a sawtooth 


crash, show that significant heat is deposited beyond 
the mixing (or reconnection) radius within 200 (mu)sec 
following a sawtooth crash. This extended region in 
which electron heat is redistributed during the saw- 
tooth crash substantially complicates the determina- 
tion of heat transport properties from the subsequent 
heat pulse propagation. It is shown that the relaxation 
of this extended perturbation is consistent with the 
power balance estimates of the local thermal diffusi- 
vity. 19 refs., 6 figs. 
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The MIST code has been used to model on ped radi- 
ation from the edge and core plasmas in ITER and CIT. 
A broad range of parameters have been varied, includ- 
ing Z(sub eff), impurity species, impurity transport co- 
efficients, and plasma temperature and density pro- 
files, especially at the edge. For a set of these param- 
eters representative of the baseline ITER ignition sce- 
nario, it is seen that impurity radiation, which is pro- 
duced in roughly equal amounts by the edge and core 
regions, can make a major improvement in divertor op- 
eration without compromising core energy confine- 
ment. Scalings of impurity radiation with atomic 
— and machine size are also discussed. 22 refs., 
igs. 
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G. Boeckle. 1989, 289p 
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At plasma focus ‘POSEIDON’ (Institute for Plasma Re- 
search of Stuttgart University) an experiment on laser 
radiation Thomson scattering has been performed in 
order to measure the ion temperature and to investi- 
gate superthermal density fluctuations caused by mi- 
croturbulences in the POSEIDON plasma. (orig.). 
(Copyright (c) 1990 by FIZ. Citation no. 90:081390.) 
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Far Forward Scattering of CO sub 2 laser radiation 
from density fluctuations in the poloidal plane (perpen- 
dicular to the main magnetic field) of the WV II - A stel- 
larator plasma results in asymmetric distributions of 
the beat signals in the detector plane of a Fourier lens. 
It has been attempted to explain the asymmetric pro- 
files with a model which describes scattering from low- 
M-number quasi-coherent modes, i.e. poloidally propa- 
gating periodic density structures of finite radial extent, 
centered in an annulus possibly near the plasma edge. 
This is equivalent to the picture of the probing beam 
being scattered from two waves with identical frequen- 
cy Omega and center-wavelength Lambda sub c prop- 
agating at two different positions across the beam in 
nearly opposite directions; the waves have finite lateral 
extent transverse to their propagation and the wave 
fronts are not parallel to,one another, but rather they 
are inclined with on to another. This again means 
that for one selected fluctuation frequency Omega and 
one particular mode number M there is a spread in 
wave numbers K around K sub c . When the beam 
passes at a finite distance d from the magnetic axis, 
superimpositioning of the scattered fields results in 
asymmetric profiles despite a Klein-Cook parameter 
— <<1. (orig./AH). (Copyright (c) 1990 by FIZ. 
itation no. 90:081427.) 





Solid State Physics 


061,907 


AD-A224 591/8/GAR PC A01/MF A01 

Colorado State Univ., Fort Collins. Dept. of Electrical 

En ewe 

En ial Films of Semiconducting FeSi(2) on (001) 
icon. 

J. E. Mahan, K. M. Geib, G. Y. Robinson, R. G. Long, 

and Y. Xinghua. 21 May 90, 4p ARO-23475.6-MS 

Grant NSF-ECS85-14842 

Pub. in Applied Physics Letter, v56 n21 p2126-2128, 

21 May 90. 


Beta-FeSi2 is a direct, narrow-band-gap semiconduc- 
tor that offers the possibility of epitaxial growth on 
(001) oriented silicon substrates. The material is of 
considerable interest for the development of near-in- 
frared light sources and detectors within the silicon 
microelectronics technology. Its development for op- 
toelectronic applications will depend, in all probability, 
upon the availability of epitaxial films on silicon. Al- 
though the Bravais lattice is orthorhombic and there is 
no close lattice parameter match to silicon in the con- 
ventional sense, an acceptable ‘lattice matching’ is still 
achievable via the formation of a coincidence net with 
a small mismatch and a reasonably sized unit mesh 
common to the matching crystallographic faces of the 
two materials. For growth on (111) oriented silicon 
substrates, the epitaxial tendencies of beta-FeSi2 
were first noted by Cheng et al. and interfaces of im- 
pressive quality have been recently reported. 5 For 
growth on (001) oriented silicon substrates, epitaxy 
has been reported only for very thin films (correspond- 
Oe sy less than 25 angstroms of deposited metal). 
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Results of self-consistent, tight-binding supercell cal- 
culations of electronic defect levels and relaxation 
about defects for As, Sb, and Te interstitials in CdTe 
and for the Hg vacancy in HgTe are presented. Trends 
in the localized defect levels and the relaxation of the 
lattice seen for these defects and for Cd, Hg, and In 
interstitials, from previous calculations, are discussed. 
Te interstitials are found to have the largest lattice re- 
laxation of these interstitials in their preferred tetrahe- 
dral positions. This may help explain the tendency for 
excess Te to condense into second-phase inclusions. 
It is also suggested that a strain-mediated interaction 
between Te interstitials and cation vacancies may pro- 
OES the creation of Te antisites in Te-rich HgtaT 
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This work deals with the quantum dynamics of a 
narrow band particle interacting with phonons and 
static disorder. The present theory is exact in the limit 
of small band width compared with the Debye energy, 
and covers various regimes in the parameter space of 
temperature and disorder strength. Therefore, the 
theory provides a unified framework for studying when 
and how the particle motion changes from coherent 
band like behavior to incoherent hopping, as the tem- 
perature and/or disorder strength are increased. The 
theory also includes the double well problem as a spe- 
cial case, where rather complete description of the 
particle motion is obtained. (jnd) 
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This is a progress report for the first year of the DARPA 
- URI program ‘Growth Studies of CVD-MBE by in-situ 
Diagnostics.’ The goals of the program are to develop 
non-invasive, real time epitaxial growth a 
techniques and combine them to gain an understa 
ing of processes that occur during MBE growth from 
gas sources. We are developing and adapting these 
techniques on a commercially designed system 
(Vacuum Generators Inc.) to facilitate technology 
transfer out of the laboratory into industrial environ- 
ments. Experimental results, when combined with a 
Monte Carlo simulation, should give some insight into 
the growth mechanisms that occur. Progress has been 
mostly in the construction of the in-situ diagnostic 
techniques and in modification of the gas source MBE. 
Several problems have been solved and we are now in 
a position to acquire data by three techniques; spec- 
troscopic ellipsometry (SE), laser induced fluores- 
cence (LIF) and RHEED. (JES) 
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Superplastic deformation is being studied as a means 
to turn the new ceramic superconductors into useful 
Naval hardware. Superplastic deformation can occur 
when a small grained material is subjected to stress at 
temperatures that are at least a half of their melting 
= The ceramic superconductors, of which 

Ba2Cu306 + x is typical, require sintering treatments 
to create reasonably dense materials. However, sinter- 
ing can result in a ree of grain —. that will not 
benefit superplastic deformation. To resolve the con- 
flict of the need for full density with the need for a small 

rain size, the use of separate additives of Al203 and 

920 particles to inhibit grain growth during sintering 
has been studied. (jes) 
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This technical report summarizes the physics underly- 
ing ultrafast transient phenomena that occur in the 
semiconductor microstructures. (1) Nonequilibrium 
phonon effects on the energy relaxation and lifetime of 
photogenerated carriers in GaAs MQW; (2) Depend- 
ence of electron temperature on well width in AlinAs/ 
GainAs single quantum well; (3) Determination of band 
offsets in semiconductor heterolayer via optical transi- 
tions in ultrathin quantum wells; (4) Photogenerated of 
high-density electron-hole plasma energy relaxation 
and rapid expansion in CdSe; (5) Ultrafast photolu- 
minescence kinetics from the magnetic semiconductor 
CdCrSe excited by femtosecond laser pulse; (6) Phys- 
ics in semiconductor GaAs and GaSe under picosec- 
ond laser-driven shock-wave compression; (7) Optica’ 
transition and recombination lifetime in quasi-zero di- 
mensional electron system in CdS(x)Se(1-x); (8) Pico- 
second dynamics of exciton dissociation by neutral 
carbon acceptors in GaAs quantum wells; (9) Determi- 
nation of I-X mixing effects on the escape time of elec- 
trons in resonant state of GaAs/AlGaAs double-barrier 
tunneling structures; (10) Determination of intervalley 
X sub 6 - Gamma sub 6 scattering time in GaAs by 
picosecond pump-probe infrared absorption spectros- 
copy; (11) Determination of the effective mass and 
energy minimum of the X7 satellite conduction band of 
GaAs; (12) Gamma-L Intervalley scattering rates in 
GaAs measured by femtosecond time-resolved four- 
wave mixing spectroscopy; (13) Hole dynamics in 
GaAs epilayer grown on Si substrate; (14) Electron dy- 
namics in GaAs multiple quantum wells on Si. (JHD) 
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Results are presented of studies on long Josephson 
junctions and on very small junctions. The long junc- 
tions are made out of NbN. Experiments were made on 
the lifetimes of fluxon states from 2 K to 0.01 K; they 
are of importance to a fundamental understanding of 
tunneling and nucleation. Multifluxon resonances were 
observed and they are of interest to the application of 
long junctions as high frequency oscillators. Very small 
junctions, all NbN, were fabricated using a STM ap- 
proach. Results show the Coulomb blockade, the Cou- 
lomb staircase, and the staircase, and the supercon- 
ducting energy gap. The two types of junctions are 
being combined to observe Bloch oscillations. (JHD) 
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Magnetron sputtering has been used for the produc- 
tion of nanoscale particles of pure metals, binary 
alloys, intermetallics, and ceramics. Al, Mo, 
Cu91Al52Ti48, and ZrO2 particles with diameters of 7- 
50 nm were synthesized. The structures and grain 
sizes of the particles were examined by means of x-ray 
diffraction and both transmission and scanning elec- 
tron microscopy. The particles were collected and 
compacted in situ in the sputtering chamber. The 
structure of these nanocrystalline materials is also de- 
scribed. This novel application of magnetron sputter- 
ing at high gas pressures is of interest of both the pro- 
duction of nanocrystalline materials and isolated clus- 
ters. Reprints. (JES) 
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This reprint proposes an approach to study one-di- 
mensional electron tunneling in an arbitrarily shaped 
barrier in the presense of electron-optical-phonon 
scattering. An independent-boson model is used for 
the electron-phonon scattering. The result for a 
double-barrier structure shows the occurrence of 
phonon-assisted resonant tunneling. Keywords: Elec- 
tron tunneling; Barrier; Electron optical phonon; Inde- 
pendent boson; Scattering; Phonon assisted. (jhd) 
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This reprint proposes an analytical approach to study 
the electron transport in semiconductors when a 
strong high frequency (HF) electric field is applied to- 
gether with a weak direct current (DC) electric field. 
We derive a set of dynamic equations, from which the 
amplitude and phase of each harmonic component of 
the electron drift velocity and the electron temperature 
can be obtained. Our calculation shows that the DC 
conductivity in an n-GaAs sample decreases dramati- 
cally with increase of the first and second harmonic 
applied electric fields and definitely becomes negative. 
Keywords: High frequency, Weak direct current, Ampli- 
tude, Harmonic component, Electron drift. (jhd) 


December 1, 1990 261 





PHYSICS 
Solid State Physics 


061,917 

AD-A224 823/5/GAR PC A06/MF A01 
Illinois Univ. at Chicago Circle. Dept. of Physics. 
Characterization of MCT (Mercury Cadmium Tellu- 
ride) by EER (Electrolyte Electroreflectance). 
Doctoral thesis. 

U. Lee. 1985, 107p 

Contract DAAK70-83-K-0047 


The lines observed in the absorption and emission 
spectra of nearly isolated atoms and ions are extreme- 
ly sharp. As a result, their wavelengths can be deter- 
mined with great accuracy. The large amount of ex- 
tremely precise spectroscopic data for atoms and ions 
accumulated during the last century and the early part 
of this century has been responsible for the initial de- 
velopment and many subsequent refinements of quan- 
tum theory. Molecular spectra, while usually less 
sharper than atomic spectra are also sharp. Positions 
of spectral lines can be determined with enough accu- 
racy to check quantum mechanical calculations of the 
electronic structure of the molecules. By the same 
token one concludes that a study and understanding 
of the optical properties of solids would contribute to 
the knowledge of their electronic structure. (JES) 


061,918 

AD-A224 824/3/GAR PC A01/MF AO1 
lilinois Univ. at Chicago Circle. Dept. of Physics. 
Observation of Transitions Between Electronic 
States at the (111) A Face of CdTe by Electrolyte 
Electrorefiectance. 

Journal article. 

P. M. Raccah, J. W. Garland, Z. Zhang, L. L. Abels, 
and S. Ugur. 16 Sep 85, 4p 

Contracts MDA903-82-C-0506, DAAK70-83-K-0047 
a Physical Review Letters, v55 n12 p1323-1326, 
16 Sep 85. 


The observation of a large piezoelectric contribution to 
the electroreflectance signal from the (111) A face of 
CdTe is reported. This contribution, which is absent 
from the B-face signal, is associated with two-dimen- 
sional interfacial strains between the A face and a thin 
native oxide film. Line-shape analysis is used to verify 
the nature of this contribution and to obtain values for 
the transition energy and other quantities which char- 
acterize the electronic band structure at the interface. 
We report here the results of a ———_ study of 
the A and B polar (111) faces of e by electrolyte 
electroreflectance (EER). Even though the use of an 
ambient technique such as EER to study CdTe makes 
inescapable the presence of a native oxide layer which 
inhibits surface reconstruction, a giant local piezoelec- 
tric contribution to a A-face signal was observed, 
whereas the B-face signal contained no such contribu- 
tion. Reprints. (jes) 


061,919 

AD-A224 847/4/GAR PC AO5/MF A01 
General Atomics, San Diego, CA. 

High Temperature Ceramic Superconductors. 
Quarterly progress rept. no. 6, 1 Apr-30 Jun 90. 

A. Chen, K. C. Chen, D. M. Duggan, F. C. 
Montgomery, and S. S. Pak. Jun 90, 90p 

Contract N00014-88-C-0714 


This is the sixth quarterly progress report on the work 
performed in the period from April 1, 1990 through 
June 30, 1990 on Office of Naval Research (ONR) 
Contract N00014-88-C-0714, entitled ‘High-Tempera- 
ture Ceramic Superconductors.’ The principal objec- 
tives of this program are (1) to demonstrate fabrication 
of high-temperature ceramic superconductors that can 
operate at or above 90 K with appropriate current den- 
sity, Jc, in forms useful for application in resonant cav- 
ities, magnets, motors, sensors, computers, and other 
devices; and (2) to fabricate and demonstrate selected 
components made of these materials, including micro- 
wave Cavities and magnetic shields. (jes) 


061,920 
AD-A224 863/1 Not available NTIS 
Illinois Univ. at Chicago Circle. Dept. of Physics. 
Mi imium Telluride (MCT) Sur- 

y Spectroscopic Ellipsometry 

Eg and by Electrolyte Electroreflectance. 
. M. Raccah, U. Lee, S. Ugur, D. Z. Xue, and L. L. 

Abels. Feb 85, 5p 
Contract MDA903-82-C-0506 
Pub. in Jnl. of Vacuum Science and Technology A, v3 
ni p138-142, Jan/Feb 85. No copies furnished by 
DTIC/NTIS. 


Electrolyte electroreflectance (EER) has been used 
very extensively to determine accurately the interband 
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transition energies of compound semiconductors and 
of alloys. The procedure is well established and, at 
least in the low field limit, the theory seems to fit the 
experiment and has gained wide acceptance. It as- 
sumes that the primary effect of the modulating elec- 
tric field is to accelerate the optically excited electrons 
and therefore, break the translational symmetry. Under 
this assumption the modulated part of the reflectance 
turns out to be proportional to the third derivative of the 
dielectric function. Aspnes has proposed for this third- 
derivative line shape an approximate functional form 
(TDFF) which is most effective. In the early stages of 
the use of EER, it was considered sufficient to deter- 
mine the value of the interband transition energy from 
the location of the lowest ony extremum in the EER 
line shape. This method is no longer credible because 
it has been shown repeatedly that the correct data 
treatment, which consists of fitting the theoretical line 
shape to the experiment. (jes) 


061,921 

AD-A224 883/9/GAR PC A03/MF A01 
California Univ., Los Angeles. Dept. of Chemistry. 
Effects of Tip-Bi ning and Asymmetry on 
Scanning Tunneling Microscope Topographs. 
Technical rept. no. 7, 1 Oct 89-31 May 90. 

E. J. Snyder, E. A. Eklund, and R. S. Williams. 1 Jul 


90, 16p 
Contract N00014-90-J-1178 


Investigated are broadening and skewing of scanning 
tunneling microscope topographs caused by tip size 
and symmetry. Model images were generated numeri- 
cally by convoluting a gaussian response function for 
the tip with an idealized graphite image. Atomic-scale 
features were retained even for a 9.4 A FWHM tip 
function, which demonstrated that single-atom tips are 
not required to obtain atomic resolution topographs. 
Model tips with an elliptical radial cross section pro- 
duced many of the familiar skewed images of graphite. 
Such response functions could also be used to remove 
the skew from an experimental topograph, and thus 
provide an approximation for the shape of the physical 
tip. Keywords: Topographs, Numerical imaging, Re- 
sponse functions. (jhd) 


061,922 

AD-A224 904/3/GAR PC A01/MF A01 
North Carolina Agricultural and Technical State Univ., 
Greensboro. Dept. of Electrical Engineering. 

X-Ray Diffraction System for Evaluating the Epi- 
taxial Growth of Ill-V Alloy Semiconductors. 

Final technical rept. 

W. J. Collis. 30 Sep 84, 4p AFOSR-TR-90-0798 
Grant AFOSR-83-0232 


The purpose ot this grant was the acquisition of an X- 
ray diffractometer system for use in evaluating the he- 
teroepitaxial growth of Ill-V semiconductor compounds 
and alloys. The diffraction data permit a determination 
of the lattice constant mismatch between the single 
crystal substrate and the epilayer. Keywords: Semi- 
conductors, X-Ray diffraction, Epitaxial growth. (cp) 


061,923 

AD-A224 905/0/GAR PC A02/MF A01 
lowa State Univ., Ames. 

— Thin Film Deposition Equipment. Phase 
Final rept. 

K. a _ and H. S. Shanks. 1984, 6p AFOSR-TR- 


90-07 
Grant AFOSR-84-0370 


A triple source ionized cluster beam deposition system 
was purchased and installed as part of a thin film re- 
search facility. A scanning auger system was added 
with university matching funds. Keywords: Thin film 
storage devices, lon beams. (cp) 


061,924 

AD-A224 919/1/GAR PC A03/MF A01 
Minnesota Univ., Minneapolis. Dept. of Chemical Engi- 
neering and Materials Science. 

Cluster Formation and Evolution on Semiconduc- 
tor and Insulator Surfaces. 

Final rept. 

J. H. Weaver. 1988, 12p 

Contract N00014-87-K-0029 


The work performed under this program can be divided 
into three main groups. The first involved the formation 
of metal-semiconductor interfaces by atom deposition, 
with emphasis on the development of clusters on the 


surface, the onset of disruption, the nucleation of the 
metal, and the kinetics of atom redistribution in the 
evolving overlayer. The second involved the surface 
and interface properties of the high temperature super- 
conductors. The third involved the formation of abrupt 
interfaces using a novel technique that we developed, 
namely cluster-assembly. Common to all of our studies 
is the need to understand the detailed chemistry of a 
surface as it evolves from its freshly-prepared state to 
its final state where an overlayer has grown over the 
surface. Overlayer growth is accomplished by atom 
deposition and cluster-assembly, and we have shown 
that quite different final configurations can be reached 
because the reaction pathways are fundamentally dif- 
ferent. (jes) 


061,925 


AD-A224 960/5/GAR PC A02/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
Role of Nitrogen lons in lon-Beam Reactive Sput- 
tering in NDN. 

Journal article. 

D. J. Lichtenwainer, A. C. Anderson, and D. A. 
Rudman. Jun 90, 6p MS-8438, ESD-TR-90-094 
Contract F19628-C-90-0002 

Pub. in Jnl. of Vacuum Science Technology A, v8 n3 
p1283-1287, May/Jun 90. 


Using ion-beam reactive sputtering of a niobium target, 
we have studied the effects of energetic-nitrogen-ion 
bombardment on the target reaction and on the result- 
ing NbN film properties. Nitrogen is either added into 
the ion source with the noble gas to obtain a beam of 
nitrogen and argon ions, or injected directly into the 
chamber as neutral molecules so the ion beam is com- 
posed of essentially all argon. The target reaction rate 
is seen to be controlled by the adsorbed thermal nitro- 
gen, and only minimally affected by the presence of 
ionized nitrogen. Thus, argon-ion bombardment of the 
target is responsible for stimulating the reaction be- 
tween the adsorbed nitrogen and the metal target pro- 
ducing the NbN layer. However, the film properties are 
affected by the presence of nitrogen ions. Films grown 
with N2 added in the ion source have a higher resistivi- 
ty and lower superconducting transition temperature 
than films grown with N2 injected directly into the 
chamber. (jes) 


061,926 


AD-A224 961/3/GAR PC A02/MF A01 

Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 

Melt-Front Velocity in Laser-induced Melting. 

Journal article. 

S. S. Cohen, P. W. Wyatt, G. H. Chapman, and J. M. 

Canter. 1 Jun 90, 8p JA-6389, ESD-TR-90-098 

Contract F19628-90-C-0002 

ue Jnl. of Applied Physics, v67 n11 p6694-6700, 1 
lun 90. 


Laser melting processes have been studied extensive- 
ly, particularly for semiconductor substrates. Values 
for the velocity of the melt front have been determined 
by several experimental methods, and also calculated 
in numerical simulations of the melting processes. The 
velocity of the melt both during melting and recrystalli- 
zation is of direct consequences for the material prop- 
erties of the laser treated zone. Hence, a clear under- 
standing of the physical parameters involved is essen- 
tial. For laser pulses of a Gaussian shape, and whose 
duration is longer than a few tens of nanoseconds, ex- 
pressions are derived for the melt-front velocity for the 
general case and for the limiting case of a point 
source. In either case the velocity turns out to be non- 
constant. Hence, experimentally reported values may 
only be regarded as indicative of the maximum velocity 
achievable. The simple closed-form analytical expres- 
sions obtained in the present study are amenable for a 
direct analysis of relevant experimental results. Com- 
parison made with some available data reveals a gen- 
eral agreement between theory and experiment. Ultra 
high-speed photography is one possible technique 
that may enable observation of the varying velocity of 
the lateral melt front. Keywords: Melt front, Laser 
pulses, Laser induced melting, Reprints. (jhd) 


061,927 


AD-A225 031/4/GAR PC A02/MF A01 
State Univ. of New York at Buffalo. Dept. of Chemistry. 





Specific Heat of Anisotropic Superconductors. 
Technical rept. 

D. Sahu, A. ner, and T. F. George. Jul 90, 8p 
Rept no. UBUF! FFALO/DC/90/TR-18 

Contract N00014-90-J-1193 


A theoretical approach for obtaining a Ginzburg- 
Landau free-energy expansion for a class of even- 
parity superconducting states that enables the calcula- 
tion of thermodynamic quantities for heavy-fermion 
and other conventional superconductors is discussed. 


061,928 
AD-A225 035/5/GAR PC A03/MF A01 
California Univ., Los Angeles. 


Electrical Resistivity, psi des ng Susceptibility and 


Technical rept. no. 1, 1 Oct 89-31 May 90. 

L. S. Hsu, L. W. Zhou, F. L. Machado, W. G. Clark, 
and R. S. Williams. 1 Jul 90, 18p 

Contract N00014-90-J-1178 


The electrical resistivity (p), oo susceptibility (X) 
and thermoelectric power (S) of PtGa2 were measured 
as a function of temperature (T). This compound is me- 
tallic at high temperatures, as shown from the room- 
temperature resistivity value and the linear depend- 
ence of the S vs. T curve at temperatures above the 
Debye temperature. It undergoes a superconducting 
phase transition with a critical temperature (Tc) at zero 
magnetic field of 2.13K. The density of states (DOS) at 
the Fermi energy (EF) at high temperatures obtained 
from X and S data are 22% and 15% higher, respec- 
tively, than the value obtained previously from a semi- 
empirical band-structure calculation. Keywords: Elec- 
trical resistivity; Magnetic susceptibility; Thermoelectri- 
cal power; Superconducting phase transition; Density 
of states. (JES) 


061,929 

AD-A225 036/3/GAR PC A03/MF A01 
California Univ., Los Angeles. 

Electronic Study of Pt-Ga Intermetallic Com- 
pounds Using X-Ray Photocemission Spectrosco- 


Pe chnical rept. no. 4, 1 Oct 89-31 May 90. 

Y. K. Kim, D. K. Shuh, R. S. Williams, 3 P. Sadwick, 
and K. L. Wang. 1 Jul 90, 21p 

Contract NO0014-90-J-1178 


Single-phase films of Pt-Ga intermetallic compounds 
with different stoichiometric com) = ys were grown 
using molecular beam epitaxy (MBE) and investigated 
with X-ray photoemission spectroscopy (XPS). The 
qualitative aspects of the peak shifts and shapes are 
consistent with those of other compounds that have 
been previously investigated. Semi-quantitative analy- 
ses show that the valence bands are dominated by Pt- 
Ga h ization, rather than by Pt d-d interactions, 
and that the final state effects dominate initial state 
charge transfer in determining the binding energies 
(BE) of the Pt core level peaks. hy ote Single- 
phase films, Intermetallic compounds, Molecular beam 

, X-ray photoemission spectroscopy, Peak 
a ES) and shapes, Hybridization, Binding energies. 


061,930 
AD-A225 037/1/GAR PC A02/MF A01 
California Univ., Los vt, 
sis of Scanning unneling Microscope Topo- 
of t= meng Roughened by arts) 


Ana 
ees 
| aot pe rept. no. aol 1 Oct 89-31 May 90. 

. _— R. S. Williams, and E. J. aaaite. 1 Jul 


Contract NO00014-90-J-1178 


The scanning tunneling microscope (STM) has been 
used to investigate graphite surfaces roughened by 5 
ke V Ar+ion bombardment. The (0001) surfaces of 
several samples were etched with the same total ion 
dose but with different sputter rates for each surface. 
STM images taken after sputtering show that the 
roughness of the sputtered surfaces depended on the 
sputter rate and that the surface bg of each 
sample appeared self-similar over a large range of 
length scales. These experimental observations agree 
with predictions of the recently proposed Shadow 
Model. The two dimensional ht-height correlation 
for STM topogra sapreyee el epumaed ceotpeas. Nagntras: 
lor IS O surfaces. Keywords: 
Scanning heling M icroscopy (STM), Graphite sur- 
Ges) rs conan tore lon-etching, Sputter rate. 


1,931 
AD-A225 039/7/GAR PC A02/MF A01 
Rutgers - The State Univ., New Brunswick, NJ. Dept. of 


Chemistry. 
Spectroscopic, and netic Results = 
pee — Harn CuO(t Delta) Syetene (A = 


Technical rept. no. 51, 1 Jun 89-30 May 90. 

G. Liang, J. Chen, M. Croft, K. V. Ramanujachary, 
and M. Greenblatt. 1A 89, 6p 

Contract N00014-82-K-0317 

hw in Physical Review B, v40 n4 p2646-2649, 1 Aug 


Heretofore all of the high-Tc superconducting materi- 
als have been p-type materials with hole conduction 
occurring in CuO2 planes. The formal valence of Cu in 
these compounds is +2 with superconductivity being 
enhanced (or introduced) with chemical substitution 
that formally increases the Cu3+ admixture. For ex- 
ample, the base compounds La2-xSrxCuO4 or 
Y1Ba2Cu306.5+y have superconductivity stabilized 
by increasing x or y with the formal Cu valence being 
2+2y/3, respectively. In contrast, Tokura, Takagi, and 
Uchida have reported then n-type superconductor 
Nd2-xCexCuO4-s where x - 0.15 produces a Tc = 24K 
(eS the proper reducing annealing conditions). 


061,932 

AD-A225 049/6/GAR PC A02/MF A01 

Rutgers - The State Univ., New Brunswick, NJ. Dept. of 

Seeman Trai and Microstructural Proper- 
ransport ral 

ties of Nd(1.85)Ce(0.15)CuO(4-Deita). 

Technical rept. no. 48, 1 Jun 89-30 May 90. 

J. G. Lee, K. V. Ramanujachary, and M. Greenblatt. 

1 Jun 90, 6p 

Contract N00014-82-K-0317 


The n-type superconductor, Nd1.85Ce0.15CuO(4- 
delta) has been prepared by solid state reaction and 
solution precursor techniques under various conditions 
and characterized by means of X-ray diffraction, ma: 7 
netic susceptibility, electrical resistivity and SE 
measurements. Samples prepared by solution method 
displayed higher normal state resistance but better su- 
agence. volume fractions than those prepared 

y conventional ceramic techniques. In addition, the 
solution precursor technique reduces the sintering 
temperature from 1150C (used for solid-state route) to 
1000C in achieving the ad. conducting phase. The 
solution-route yiel les with relatively uniform 
size distribution, but a connectivity between the 
grains. In contrast, the solid state preparations yield 
well connected grains but with a larger distribution of 
sizes. The observed differences in ‘conduct- 
ing properties of samples prepared by different tech- 
niques have been attributed to the differences in their 
microstructure. (JES) 


061,933 

AD-A225 050/4/GAR PC A03/MF A01 
Rutgers - The State Univ., New Brunswick, NJ. Dept. of 
Chemistry. 
Magnetic Properties of the Electron-Doped Super- 
conductor Nd(2-x)Ce(x)CuO0(4-Delta 

Technical rept. no. 52, 1 Jun 89-30 May 90. 

G. Liang, J. Chen, M. Croft, K. V. Remnajachery, 
and M. Greenblatt. 1 Jun 90, 11p 

Contract N00014-82-K-0317 


Magnetic susceptibility and magnetization data are 
presented for Nd2-xCexCuO4-sigma system. The Nd- 
local moments are seen to be crucial in interpreting the 
magnetic response. Evidence for a pervasive wens A 
netic component (onsetting near 24K) in the low fie 
response which is sharply maximized near x=0.16 is 
presented. Keywords: Electro superconduc- 
tor, Diamagnetic, Hystersis loop. (JES) 


061,934 

AD-A225 051/2/GAR PC A03/MF A01 

Cherusty. - The State Univ., New Brunswick, NJ. Dept. of 
mi 

Sheodainy and Superconductivity in Thallium- 

Based Cuprates. 

Technical rept. no. 56, 1 Jun 89-30 May 90. 

M. Greenblatt, S. Li, L. E. McMills, and K. V. 

Ramanujachary. 1 Jun 90, 29p 

Contract N00014-82-K-0317 


Following the discoveries of high beg Spm super- 
conductivity in the rare-earth copper oxide systems at 


061,937 
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40K bY Bednorz and Muller in 1986 and at 90K by 
other researchers in 1987, Sheng and Hermann, in 
1988, discovered superconductivity in the thallium-al- 
kaline-earth copper oxide systems with critical tem- 
peratures as high as 120K. All of the Tl-based com- 
ee or oe ee See 

mA2Can-1Cu02n+m+2, where m=1 or 2; n=5; 
A=Ba, Sr. For convenience, the names of these com- 
pounds are abbreviated as 2223 for 
TIBa2Ca2Cu3010, where each number denotes the 
number of TI, Ba(Sr), Ca and Cu ions per formula, re- 
spectively. The compounds with m=1 and m=2 are 
usually referred to as single and double T1-O layered 
compounds, respectively. The highest superconduct- 
ng perature known so far was found in 

BaCa2Cu3010 at at 125K. (JES) 


061,935 

AD-A225 080/1/GAR PC A02/MF A01 
Rutgers - The State Univ., New Brunswick, NJ. Dept. of 
Chemistry 


Relationship of Oxy: Content, Structural Phase 
Transition and Tc in Ti2Ba2CuO(6 + or - delta). 
Technical rept. no. 53, 1 Jun 89-30 May 90. 

K. V. Ramanujachary, ’S.Li Li, and M. Greenbiatt. 1990, 


10p 
Contract N00014-82-K-0317 
Pub. in Physica C, v165 p377-384 1990. 


Polycrystalline samples of TI2Ba2Cu6 + or - delta 
were prepared by solid state reaction technique, with 
different heat treatments. Samples that were 
quenched from 860C in air were pseudo-t nal 
and exhibited superconducti ae onsets at about 
Samples slow cooled from 
in air showed a clear orthorhombic distortion and ex- 
hibited onsets at about 20 K. No evidence of super- 
conductivity was observed for samples prepared in 
sealed tubes at 860 C which were orthorhombic. Post 
annealing the 20 K and non-superconducting samples 
in argon atmosphere at 400-450 C for 1-2 h resulted in 
superconductivity at about 50 K. A reversible structural 
aye transition from pseudo-tetragonal to orthorhom- 
symmetry accompanied by oxygen uptake/loss 
was observed in controlled oxygen atmosphere at 
about 300 C as evidenced by DTA. TGA and high tem- 
perature X-ray diffraction studies. Variations in the 
oxygen content, although very small, have dramatic ef- 
fects on superconducting properties of 
TI2Ba2CuO6 + or - delta. The dependence of super- 
conductivity on structure, oxygen content/ordering is 
discussed. Reprints. (jes) 


061,936 
AD-A225 086/8/GAR PC A06/MF A01 
North Texas State Univ., Denton. Dept. of Physics. 
Two-Photon Absorption Characterization of 
HgCdTe. 
oT rept. —“ 87-Jun 90 

Jul 90, 103p NV-90-14 
Contract DAABO07-87-C-F094 


Magneto-Optical measurements of Hg1-xCdxTe alloys 
have provided a new means of studying i and 
defects in this ——- II-VI material. Two-photon 
magne PA) has been used to accu- 
ar determine the te: ture dependence of the 
energy gap of various Hi e alloys, revealing behav- 
ior that deviates from currently accepted models. In 
addition, magnetooptical techniques have been used 
to detect the presence of both shallow and deep impu- 
rities/defects and accurately determine their activation 
— thus providing information necessary for un- 

eT ate eee tae 
material. Keywords: Defect characterization, Magneto- 
optical measurements, Two photon spectroscopy, 
Narrow band gap semiconductors. (JES) 


061,937 

AD-A225 087/6/GAR PC A04/MF A01 
Parke Mathematical Labs., Inc., Carlisle, MA. 

Growth and Characterization of Ill-V Epitaxial 
Films. 

Interim rept. Mar 88-Mar 89. 

> Be and J. A. Adamski. Jan 90, 73p RADC- 


Contract F19628-88-C-0061 


The general subject of this program is that of develop- 
ment of new or adapt existing methods for the prepara- 
tion, growth and characterization of Ill - V electronic 
and optoelectronic materials for MOCVD technique. 
Investigations will be conducted on the growth of epi- 
taxial layers using organometallic chemical vapor dep- 
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osition method of selected Ill - V materials which are 
potentially useful for photonics and microwave de- 
vices. K is: Indium phosphide, Epitaxy, Metal or- 
nic chemical, Gallium arsenide, Substrate, Vapor 
sition. (JES) 


061,938 

AD-A225 090/0/GAR PC A03/MF A01 
California Univ., Santa Barbara. Dept. of Electrical and 
Computer ey 

Investigation of InP Processing Techniques for 
Device Applications. 

Final technical rept. Feb 85-Sep 87. 

J. L. Merz. Jan 90, 31p RADC-TR-89-326 

Contract F19628-85-K-0035 


The emphasis of this research program was strongly 
oriented towards the overall technology of InP for pho- 
tonic and other device applications. investiga- 
tions reported here include such important and diverse 
subjects as the use of Rutherford backscatteri 
(RBS) to study the solid phase epitaxial growth of In 
after amorphization by heavy implant doses, the for- 
mation of a novel insulator in InP for passivation, the 
metallurgy of the ‘traditional’ AuGe/Ni/Au contact for 
n-type InP and an analysis of the annealing of such 
contacts during the short times involved in RTA, the 
use of electrochemical profiling techniques to deter- 
mine non-uniform implant distributions into InP, and 
the diffusion of the Fe trap in semi-insulting InP 
substrates as a result of standard thermal treatments. 
Significant progress has been made in all of these 
areas. Keywords: Indium phosphide devices, Con- 
tacts, Carrier profiles. (JES) 


061,939 

AD-A225 096/7/GAR PC A03/MF A01 
Illinois Univ. at Urbana-Champaign. Dept. of Materials 
Science and Engineering. 

ZrO2 Thin Films for Packaging and Microelectron- 
WW Davison a 

W. W. Davison, and R. C. Buchanan. 1989, 13p 
ARO-24605.3-EG-UIR 

Contracts DAALO3-87-K-0006, DAAL03-86-G-00186 
Pub. in Advances in Ceramics, v26 p513-521 1989. 


Zirconium oxide thin films have been fabricated from 
metallo-organic carboxylate precursors using a spin- 
deposition technique. Dense, amorphous films were 
produced at temperatures as low as 550 C on Si, Pt, 
and fused-silica substrates. With heating, the films pro- 
gressively transform to the tetragonal (>750 C) 
phase, and develop a submicrometer grain structure. 
The films typically featured smooth surfaces, high re- 
fractive index (about 2.10), and high insulation resist- 
ance. Potential uses for the ZrO2 films are as high- 
resistivity insulating layers, as substrates for laser 
processing of thin films, as o nm sensors (in the 
cubic stabilized form), and as high T sub c buffer layers 
on Si. Reprints. (jhd) 


061,940 

AD-A225 149/4/GAR PC A02/MF A01 
Michigan Univ., Ann Arbor. Dept. of Physics. 
Photoexcited Quantum Wells: Nonlinear Screen- 
ing, Bistability, and Negative Differential Capaci- 
ta 


nce. 
R. Merlin, and D. A. Kessler. 15 May 90, 6p ARO- 
26195.2PH 
PUb. in Physical Review B, v41 n14 p9953-9957, 15 
May 90. 


The dielectric response of an electron-hole plasma 
confined to a slab is calculated within the Hartree ap- 
proximation for electric fields perpendicular to the slab 
walls. The results are used to infer the capacitance be- 
havior of photoexcited quantum-well structures under 
different rate conditions. Case studies show that non- 
linearities in the carrier-density dependence of the 
energy spectrum and scattering times can lead to bis- 
tability and negative differential capacitance. Key- 
words: Quantum wells; Instability; Capacitance; Dielec- 
tric response; Nonlinear screening; Reprints. (jhd) 
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R. A. Serota, and S. Oh. 15 May 90, 7p AR 
26941.2-EL 
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We give a linear-response formulation of the Landau 
diamagnetism in a dirty metal featuring the disorder- 
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unaveraged diamagnetic susceptibility tensor. Upon 
averaging over the disorder, we obtain the well-known 
result that the average susceptibility of a disordered 
metal is identical to that of a clean metal. We also de- 
termine the correlation function of the susceptibility 
tensor and show that the average mesoscopic fluctua- 
tion of the susceptibility can be larger than its average 
value. We interpret this effect in terms of the diffusive 
nature of the orbital mass. As the field of mesoscopic 
physics has rapidly advanced in the past few years, it 
has become obvious that many concepts of the elec- 
tromagnetic response theory of solids had to be reana- 
lyzed in the light of quantum-mechanical effects ob- 
servable at small scales and low temperatures. Among 
the most striking surprises of this analysis, the follow- 
ing. four deserve a special mention: the absence of 
self-averaging, the nonequivalence of the transmission 
and absorption formulations of the conductance, the 
org nature of the conductivity tensor. Reprints. 
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AD-A225 159/3/GAR PC A03/MF A01 
Diamond Materials, Inc., Burlington, MA. 

Synthesis of Large Area, Monocrystalline TiC as a 
Substrate for Heteroepitaxial Growth of Beta-SiC. 
Final rept. 7 Sep 89-30 Jun 90. 

R. Koba, and D. Kupp. 23 Jul 90, 29p 


The purpose of this program was to investigate an al- 
ternative method of synthesizing large area TiC mono- 
crystals by a procedure involving multiple chemical 
vapor deposition (CVD) steps. The proposed method 
consisted of (a) heteroepitaxial growth of beta-SiC on 
Si by CBD, (b) gettering of defects in the beta-SiC, and 
(b) heteroepitaxial growth of TiC on beta-SiC by CVD. 
Because of numerous technical difficulties, DMl’s 
effort was limited to CVD of beta-SiC on Si. DMI devel- 
oped a process to etch Si and deposit beta-SiC on Si 
at a constant temperature of 1300 C without cycling 
the temperature between etching step and CVD step. 
Beta-sic was grown using methyltrichlorosilane 
(CH3SiCI3) without prior carburizing the Si surface. 
The microstructure of the deposited Beta-SiC film 
evolved from highly oriented cubic subgrains which 
coalesced into a smooth, continuous film. Ki rds: 
Beta silicon carbide; Silicon; Heteroepitaxy; Titanium 
carbide. (jhd) 
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Physics. 

Nanomechanics of Thin Films. 

Annual technical rept. 


Jun 90, 9p 
Contract N00014-89-J-1555 


The work on the nanomechanics of thin films and mi- 
crofibriles and interfaces is proceeding in a three- 
pronged approach, concentrating on deposited films 
and interfaces. The goal was to examine the structure 
property relations for mechanical properties in alumi- 
num and aluminum oxide multilayers. Briefly the alumi- 
num films have been deposited in various thicknesses 
in UHV by evaporation from a W source and subse- 
quently examined by AES, TEM and other surface 
analyses. For the mechanical data free standing alumi- 
num films were formed by stripping in water from Vic- 
tawer (R) edge coated thin glass slides following earli- 
er published techniques. Thin aluminum films were de- 
posited at room temperature by physical vapor deposi- 
tion in ultra-high vacuum for mechanical testing. The 
film thickness ranged from 20 to 600 nm. Auger elec- 
tron spectroscopy (AES) showed pure aluminum in the 
bulk, and a naturally formed layer of amorphous 
A1203, with a thickness of 3 to 5 nm, on the surface. 
Transmission electron spectroscopy (TEM) of these 
specimens showed the average grain size to vary pro- 
portionally with thickness. The samples ranged from 2 
to 5 nm in length and 150 um in width. These A1 films, 
like most deposited films, exhibited brittle behavior 
when strained uniaxially until fracture. It is also ob- 
served that the failure is intergranular. In an attempt to 
identify the mode of embrittlement, AES was used to 
investigate impurities at grain boundaries and the frac- 
ture edge. (JHD) 
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Wisconsin Univ.-Madison. 
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Growth and Equilibrium Structures in the Epitaxy 
of Si on Si(001). 
Technical rept. 
Y. W. Mo, B. S. Swarzentruber, R. Kariotis, M. B. 
— and M. G. Lagally. 20 Nov 89, 6p Rept no. 
-1 
Contract N00014-90-J-1119 
ed Physical Review Letters, v63 p2393-2396, 20 
lov 89. 


Scanning-tunneling-microscopy measurements of 
submonolayer growth of Si and Si(001) show aniso- 
tropic island shapes. From coarsening experiments it 
is determined that these shapes are a consequence of 
the growth kinetics. They can be explained by a lateral 
accommodation coefficient for atoms arriving at the 
edge of islands that differs by an order of magnitude at 
the ends and at the sides of dimer rows. Keywords: 
Surfaces; Kinetics; Ordering; Growth; Scanning tunnel- 
ing microscopy; Reprints. (JHD) 
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Growth of Si on Flat and Vicinal Si(001) Surfaces: A 
Scanning Tunneling Microscopy Study. 

Y. W. Mo, R. Kariotis, B. S. Swartzentruber, M. B. 
Webb, and M. G. Lagally. Apr 90, 7p 

Contract N00014-90-J-1119 

Pub. in Jnl. of VAcuum Science and Technology, vB8 
n2 p232-236, Mar/Apr 90. 


Scanning tunneling microscopy is used to investigate 
aspects of the initial stages of molecular-beam epitaxy 
of Si on Si(001). A self-diffusion coefficient is extract- 
ed. Anisotropic island shapes in the growth are attrib- 
uted to an anisotropic lateral accommodation coeffi- 
cient. Growth on vicinal surfaces shows that the barrier 
for atoms to cross a step cannot be much different 
from the barrier for migration on the terrace itself. Key- 
words: Surfaces, Kinetics, Ordering, Growth, STM, Vic- 
inal surfaces. (JES) 
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Acoustic Studies of New Materials: Quasicrystals, 
Low-Loss Glasses, and High Tc Superconductors. 
Annual summary rept. 1 Oct 89-30 Sep 90. 

J. D. Maynard. 1 Aug 90, 29p 

Contract N00014-85-K-0701 


The goals of this project involve the development and 
application of new techniques in acoustics. The goals 
are: (a) to study the properties of single crystal high 
temperature superconductor oxide materials with ultra- 
sonic measurements; (b) to study the properties of 
quasicrystals using ultrasound and acoustic analog 
systems; and (c) to develop and apply a new resonant 
photo-acoustic technique to measure optical absorp- 
tion in very low-loss glasses and crystals. Major ac- 
complishments include the development of a new 
method of ultrasound elastic constants of very small 
samples (a few hundred microns in size), and the de- 
velopment and test of a new technique for measuring 
optical absorption with more than an order of magni- 
tude improvement in sensitivity over existing methods. 
Keywords: Acoustics ultrasound; Quasicrystal super- 
conductor; Photoacoustic; Optical absorption. (JES) 
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Critical Review of the State of Finite Plasticity. 

P. M. Naghdi. May 90, 82p 

Contract N00014-84-K-0264 


The object of this paper is to provide a critical review of 
the current state of plasticity in the presence of finite 
deformation. In view of the controversy regarding a 
number of fundamental issues between several exist- 
ing schools of plasticity, the areas of agreement are 
described separately from those of disagreement. At- 
tention is mainly focussed on the purely mechanical, 
rate-independent, theory of elastic-plastic materials, 
although closely related topics such as rate-depend- 
ent behavior, thermal effects, experimental and com- 
putational aspects, microstructural effects and crystal 
plasticity are also discussed and potentially fruitful di- 
rections are identified. Keywords: Plasticity, Finite de- 
formation, Elastic-plastic materials, Areas of agree- 
ments, Areas of disagreements, Thermal effects, Rate 





effects, Experimental aspects, Microstructural effects, 
Crystal plasticity. (JES) 
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Studies on ion scattering and sputtering process- 
es relevant to ion beam sputter apoation of mul- 
ticomponent thin films. 

O. Auciello, M. S. Ameen, A. |. Ki 


PC A01 


in, A. R. Krauss, 


Ingo! 

and M. A. Ray. 1989, 5p CONF-891119-123 
Contracts W-31109-ENG-38, FG05-88ER45359 
Materials Research Society fall meeting, Boston, MA 
(USA), 27 Nov - 2 Dec 1989. Sponsored by Depart- 
ment of Energy, Washington, DC. 
— copy only, copy does not permit microfiche pro- 

luction. 


Results from computer simulation and experiments on 
ion scattering and sputtering processes in ion beam 
sputter deposition of high Tc superconducting and fer- 
roelectric thin films are presented. It is demonstrated 
that scattering of neutralized ions from the targets can 
result in undesirable erosion of, and inert gas incorpo- 
ration in, the growing films, depending on the ion/ 
target atom ass ratio and ion beam angle of incidence/ 
target/substrate geometry. The studies indicate that 
sputtering Kr(sup +) or Xe(sup +) ions is preferable to 
the most commonly used Ar(sup +) ions, since the un- 
desirable phenomena mentioned above are minimized 
for the first two ions. These results are used to deter- 
mine optimum sputter deposition geometry and ion 
beam parameters for growing multicomponent oxide 
thin films by ion beam sputter-deposition. 10 refs., 5 
figs. (ERA citation 15:030745) 
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Semiclassical eigenenergies in the wake of fast 
ions in solids. 

J. Mueller, J. Burgdoerfer, and D. W. Noid. 1990, 12p 
CONF-9006216-1 

Contract AC05-840R21400 

Miniworkshop on quantum chaos, Treiste (Italy), 4 Jun 
- 6 Jul 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


We compare the semiclassical and quantum mechani- 
cal eigenenergies of an electron in the wake of a fast, 
highly charged ion traversing a solid. The classical dy- 
namics of this system shows a transition from regular 
to chaotic motion as a function of the — energy. 
The transition can also be seen in the quantal spectra. 
We find evidence for a connection between bifurcation 
of tori and disorder in the energy level sequences. 21 
refs., 4 figs. 
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Oak Ridge National Lab., TN. 

Incoherent i ing of materials structure and 

composition by Z-contrast stem. 

S. J. Pennycook, D. E. Jesson, and M. F. Chisholm. 

May 90, 12p CONF-900466-63 

Contract AC05-840R21400 

Spring meeting of the Materials Research Society, San 

Francisco, CA (USA), 16-21 Apr 1990. Sponsored by 

Department of Energy, Washington, DC. 

— copy only, copy does not permit microfiche pro- 
juction. 


It is shown how the use of a high angle annular detec- 
tor in a STEM provides images which show strong 
compositional sensitivity and almost perfect incoher- 
ent characteristics. No contrast reversals occur with 
defocus or sample thickness and the contribution of an 
atomic string is insensitive to the distribution and 
strength of neighboring strings. The image is best de- 
scribed in real space as a simple convolution of the 
incident probe intensity profile with an object function 
sharply peaked at the atomic strings having a strength 
dependent on composition. How the incoherent char- 
acteristics arise is described using a Bloch wave ap- 
proach and examples are shown on interfaces in semi- 
= and superconductor materials. 34 refs., 13 
igs. 
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Superconducting La(sub 2)CuO(sub 4+x) pre- 
pom oxygenation at high pressure: A Raman 
scai 


ing b 

K. F. McCarty, J. E. Schirber, S. W. Cheong, and Z. 

Fisk. 1990, 12p SAND-90-1670C, CONF-9007114-1 

Contracts AC04-76DP00789, W-7405-ENG-36 

SPIE conference on Raman and luminescence spec- 

troscopies in technology, San Diego, CA (USA), 10-12 

Jul — by Department of Energy, Wash- 

ington, DC. 
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Superconducting crystals of La(sub 2)CuO(sub 4+x) 
prepared by high-pressure oxygenation have been 
analyzed by Raman spectroscopy. A direct compari- 
son of the role of excess oxygen was made by examin- 
ing the same crystals with and without excess oxygen. 
La(sub 2)CuO(sub 4+x), like non-superconducting 
La(sub 2)CuO(sub 4.0), is found to have a soft phonon 
that drives an orthorhombic to tetraganol phase transi- 
tion. In both its tetraganol and orthorhombic forms, 
La(sub 2)CuO(sub 4+ x) has a phonon peak at 630 
cm(sup (minus)1) that is absent in La(sub 2)CuO(sub 
4.0). The frequency of this peak is — of a per- 
oxide-like species in La(sub 2)CuO(sub 4+.) occur at 
essentially the same frequency. While La(sub 
2)CuO(sub 4.0) has a well-defined peak from double- 
magnon scattering, no well-defined double-magnon 
scattering is observed in La(sub 2)CuO(sub 4+ x), 
- in its phase separated form. 13 refs., 6 figs., 2 
S. 
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Local states in one-dimensional CDW materials: 
Spectral signatures for polarons and bipolarons in 
MX chains. 

B. |. Swanson, R. J. Donohoe, L. A. Worl, A. D. F. 
Bulou, and C. A. Arrington. 1990, 10p LA-UR-90- 
2166, CONF-9006218-1 
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We have undertaken a combined theoretical and ex- 
aor age effort directed toward the examination of 
th the ground and defect states in halide-bri 

mixed-valence metal linear chains materials as 

are tuned within and between broken symmetry 
phases. Novel low-dimensional highly correlated elec- 
tronic materials offer a difficult theoretical challenge as 
we must span from a description of electronic structure 
on a molecular scale to the meso scale structure that 
is intrinsic to these solids. Our theoretical effort at Los 
Alamos combines quantum chemistry, band structure 
calculations, and many body modeling using Peierls- 
Hubbard Hamiltonians in order to model ground and 
local states. The experimental effort combines synthe- 
sis and a variety of microscopic structural and spec- 
troscopic probes and macroscopic measurements in 
an effort to fully characterize both ground and local 
states as these materials are tuned in the phase 
boundary regions between broken symmetry states. 
The present article summarizes some of our recent re- 
search using optical ‘oscopy to obtain signatures 
of photoexcited and intrinsic local states and com- 
pares these experimental results with Peierls-Hubbard 
calculations of the optical properties of these materi- 
als. Details concerning the theoretical and experimen- 
tal approaches can be found elsewhere. 
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Melt-grown crystals in the Ti-Ca-Ba-Cu-O system with 
the same structure type can have substantial differ- 
ences in the superconducting transition, both in width 


061,956 


PHYSICS 
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and onset temperature. These differences are attrib- 
uted to stoichiometry variations arising from cation site 
substitution. Magnetization and electrical resistivity 
data are presented which emphasize the extreme sen- 
Sitivity of the superconductivity to the exact stoichiom- 
etry in this system. High quality single crystals exhibit 
large flux creep due to a weak pinning potential for 
magnetic flux lines. Flux pinning and thus the critical 
current density are shown to be significantly enhanced 
by irradiation with high-energy protons or neutrons. 25 
refs., 3 figs., 1 tab. 
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We used four-point bending to investigate the high- 
temperature stress-strain properties of silicon contain- 
ing planar defects. We performed load increment tests 
on samples of Solarex silicon from ingots grown by the 
company’s standard method and from those grown 
with two separate modifications to its standard growth 
method. All three materials were deformed at 
1100(degree)C, with the applied stress increasing in- 
crementally over the period of the test. They were also 
compared with Wacker Silso samples. Electrical activi- 
ty of the defects was investigated using electron-beam 
induced current measurements at both low and high 
accelerating voltages. We also began basic investiga- 
tions on the reversibility of plastic deformation at high 
temperatures by singly bending, and by bending and 
reflattening single-crystal Czochralski and Float Zone 
silicon samples. 33 refs., 14 figs., 4 tabs. 
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Downey. May 90, 16p CONF-900738-1 
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A novel self-flux growth technique has been used to 
prepare superconducting single crystals with transition 
te vee (Tc), ranging from 105K to 124K in the 
Tl--Ca--Ba--Cu--O system. Measurements of the mag- 
netic hysteresis and magnetic relaxation in Tl(sub 
2)Ba(sub 2)CaCu(sub 2)O(sub 8) crystals reveal ex- 
traordinary flux creep behavior that persists at low 
temperatures. These effects are attributed to the lack 
by — pinning centers in these materials. 10 refs., 
Ss. 


PC A03/MF A01 


061,956 
DE90013669/GAR PC A01/MF A01 
Argonne National Lab.., IL. 

Ordering in Ti(sub 2)CaBa(sub 2)Cu(sub 2)O(sub 8) 
and Ti(sub 2)Ba(sub 2)CuO(sub 6) studied by pair 
distribution function and Rietveld analysis. 

B. H. Toby, W. Dmowski, T. Egami, J. D. Jorgensen, 
a M. A. Subramanian. Sep 89, 3p CONF-890718- 
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Rietveld analysis indicates that the only long-range 
structural variation in Tl(sub 2)CaBa(sub 2)Cu(sub 
2)O(sub 8) with temperature is a shift of O(2) away 
from Cu and toward Ba with increasing T. Atomic pair 
distribution function analysis on two samples of Ti(sub 
2)Ba(sub 2)CuO(sub 6), one superconducting, the 
other not, shows substantial differences in their short 
range structure, but similar medium range structures, 
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while Rietveld analysis shows very similar lattice con- 
stants and long-range structures. 5 refs., 2 figs. 
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Atomic pair distribution is of pulsed neutron 
scattering data for su lucting oxides indicates 
that some of the atoms, notably oxygen atoms, are dis- 
ie ae from the po og ae ak sites, 

is_displace- 
mute oa seen in TeBaCe Cul | in the vicinity of 
the superconducting transition t ture, suggest- 
ing an unusual nature of the superconducting state of 
this compound. 4 refs., 2 figs. 
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During the past year the (mu)SR researchers at Virgin- 
ia State University have participated in extensive sets 
of (mu)SR experiments on superconducting materials, 
related materials, and other classes of materials at 
Brookhaven National Laboratory (BNL) and the Tri- 
University Meson Facility (TRIUMF). Several students 
have received training in these research techniques, 
data analysis is underway, and the e: imental and 
cnet dis equipment have been u . This report 
briefly discusses work done during the last year. 
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The progression of the epitaxy of Cu(111) on Si(111) 
has been studied using surface sensitive techniques 
and the as-grown film studied usi — 4 resolution 
transmission electron microscopy (HRTEM). A molec- 
ular beam epitaxy (MBE) system has been used to de- 
posit films on 3-inch-diameter silicon substrates. 
— this large pam —— —_ of Oto 2 Onm 
<a dle was and scan using Auger 
electron (AES) and low e electron 
Giffraction’ (LEE (LEED). For ‘ime rown at 373 K, silicon 
al with the copper up to a thickness of 2.5 nm, con- 
sistent with previous studies. LEED indicates an or- 
dered R30(degree)-(radical)3 — FP a cou 
Cu(111) surface which results from the wer ws Md 
copper and silicon. HRTEM images from the face 
region show the alloy to be 2.0 nm thick, crystalline, 
and epitaxial to the Si(111) surface. Lenape are indica- 
tions that the interface alloy may be a metastable 
copper silicide. This alloy is important in the mecha- 
ag for the growth of Cu(111) on Si(111). 13 refs., 3 
Ss. 
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Studies of ultrathin netic films and particie- 
surface interactions spin-sensitive electron 
spectroscopies. ae report, 1 December 
1989-31 October 1990 
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Research during the current grant year has focused 
on: Investigation of the probing depth in electron scat- 
tering from epitaxially Bp paramagnetic films by 
means of Lo Electron Energy Loss Spec- 
troscopy (SPEELS). Studies of the effect of alkalation 
on the dynamics of metastable He(2(sup 3)S) deexci- 
tation at surfaces utilizing aes -Polarized Metastable 
Deexcitation Spectroscopy (SPMDS). 
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During the grant period reported here we have almost 
completed our proposed work on polycrystalline 
PrCu(sub 6), having measured the susceptibility and 
placed a limit on the magnitude of the magnetostric- 
tion. At present we are completing final measurements 
of the magnetization. This work was done on cylindri- 
cal rods of the compound to avoid demagnetization ef- 
fects and data was taken over a wide range of tem- 
peratures including the Curie temperature. Including 
work done under a previous Department of Energy 
grant, we now have a rather complete experimental 
= of the behavior of PrCu(sub 6) at the nuclear 
—- ordering transition. In the course of this work 
ave also investigated techniques of measurement 
oe cooling which may be of use to other investigators, 
€.g., a simple method of avoiding distortion of the mag- 
netization signal at a phase transition when using su- 
perconducting flux transformers. 8 refs. 


061,962 
DE90706092/GAR PC A19/MF A03 
Akademiya Nauk SSSR, Moscow. 
12. European crystallographic meeting. V. 2. Col- 
lected abstracts. 
1989, 431p INIS-SU-163, CONF-890859 
European crystallographic meeting and international 
exhibition on apparatus and literature on crystallogra- 
pry ‘Sacto — (USSR), 20-29 Aug 1989. 

les Only. 


Individual papers in scope for the database were proc- 
essed separately. (DLC) (ERA citation 15:000000) 


061,963 
N90-23576/3/GAR PC A03/MF A01 
Brooklyn Coll., NY. Dept. of Physics. 
Photoreflectance for in-Situ Characterization of 
Mocvd Growth of Semiconductors under Micro- 
a Conditions. 

inal 


F. H. Pollak. Jun 90, 20p NAS 1.26:186600, NASA- 
CR-186600 
Contract NAG1-1028 


Acontactless electromodulation technique of ve. 
flectance (PR) was developed for in-situ monitori 
metal-organic chemical vapor deposition (MOCYD) 
semiconductor growth for micro-gravity caluamane 
PR can be employed in a real MOCVD reactor includ- 
ing rotating substrate (approximately 500 rev/min) in 
flowing gases and through a diffuser plate. Measure- 
ments on GaAs and Ga(0.82)AI(0.18)As were made up 
to 690 C. The direct band gaps of In(x)Ga(1-x)As (x = 
0.07 and 0.16) were evaluated up to 600 C. In order to 
address the question of real time measurement, the 
spectra of the direct gap of GaAs at 650 C was ob- 
tained in 30 seconds and 15 seconds seems feasible. 


061,964 
N90-24144/9/GAR 
Ecole Centrale de Lyon, Ecully (France). Lab. de Phy- 
sicochimie des Interfaces. 


PC A08/MF A01 


Caracterisation Par la Mesure des impedances 
Electrochimiques et Optoelectrochimiques de 
Structure Solution Electrolytique/Isolant/Semi- 
conductor (Eis) Mise au Point d’Une Methode d’An- 
alyse Cartographique des impedances Optoelec- 
trochimiques (Characterization by Means of Elec- 
trochemical Impedance Measurement and Optoe- 
lectrochemical Analysis of Electrolytic, Insulating, 
and Semiconducting Solution Structures. Develop- 
ment of a Cartographic Analysis Method for Op- 
toelectrochemical Impedance). 

Ph.D. Thesis. 

P. Royer. 1989, 159p ECL-89-15, ETN-90-96944 
Text in French. 


Characterization methods for the analysis of the silicon 
oxide compounds involved in semiconductor-insulat- 
ing compound interfaces are presented. The reasons 
for developing more precise characterization methods 
are described. An electrochemical impedance method 
is presented. Experimental and theoretical results 

ing this technique are compared. Photoelectroche- 
mical impedance measuring techniques are described. 
A theoretical analysis of structural behavior is pro- 
posed which explains similarities in the experimental 
results obtained using electrochemical and photoelec- 
trochemical techniques. A cartographic approach to 
— impedance analysis is de- 
scri 


061,965 
PB90-256835/GAR 

(Order as PB90-256793/GAR, PC A08) 
National Inst. of Standards and Technology, Gaithers- 


burg, MD. 
Phase Equilibria and C — Chemistry in Portions 
i203-Cu0, Part 2 - The 


of the System Sr0-Ca’ 
System 1203-Cu0. 

R. S. Roth, C. J. Rawn, B. P. Burton, and F. Beech. 
1990, 45p 

Included in Jnl. of Research of the National Institute of 
_—— and Technology, v95 n3 p291-334 May-Jun 


New data are presented on the phase equilibria and 
crystal chemistry of the binary systems SrO-Bi203 and 
SrO-CuO and the ternary system SrO-Bi203-CuO. 
Symmetry data and unit cell dimensions based on 
single crystal and powder x-ray diffraction measure- 
ment are reported for all the binary SrO-Bi203 phases, 
including a new phase identified as Sr6Bi209. The ter- 
nary system contains at least four tern phases 
which can be formed in air at about 900 C. These are 
identified as Sr2Bi2CuO06, Sr8Bi4Cu5O(19 + x) 
Sr3Bi2Cu208 and a solid solution (the Raveau phase) 
which, For equilibrium conditions at about 900 C, cor- 
responds approximately to the formula Sr(1.8- 
x)Bi(22+x)Cu(1 + or - x/2)0z(0.0 = or < about 
0.15). Superconductivity in the phase apparently 
occurs only in compositions that correspond to nega- 
tive values of x. Compositions that lie outside the equi- 
librium Raveau-phase field often form nearly homoge- 
nous Raveau-phase products. Typically this occurs 
after relatively brief heat treatments, or in crystalliza- 
tion of a quenched meit. 


061,966 
PB90-267915/GAR 
(Order as PB90-267907/GAR, PC A08/MF 


A01) 
Electrotechnical Lab., Sakura (Japan). 
UHV-STM System for Investigation of Compound 
Semiconductors. 
H. Tokumoto, S. Okayama, K. Miki, H. Murakami, 
and M. Okano. c1990, 21p 
Text in Japanese. 
Included in Bulletin of the Electro-technical Laborato- 
ry, V54 n2 p16-35 1990. 


Scanning tunneling microscope (STM) operable in ul- 
trahigh vacuum (UHV) has been successfully con- 
structed. The system consists of three chambers 
which are connected with each other through gate 
valves to transfer a sample or an STM tip without 
breaking UHV. In a load-lock chamber, three tips and 
three samples can be introduced into vacuum from air 
at the same time. In an STM chamber, an STM unit is 
fixed together with a facility for cleaving wafer sam- 
ples. The unit consists of a tube-type scanner, a 
coarse motion by differential screw driven with a step- 
ping motor, and a double suspension anti-vibration 
system with an eddy current damper. Third chamber is 
a small MBE (molecular beam epitaxy) with three 
Knudsen cells for growing Ga-Al-As compound semi- 





conductors. This has a RHEED (reflection high energy 
electron diffraction) system to control the growing 
nature of the sample by monitoring its intensity oscilla- 
tion. The paper describes the outline of the system and 
its performance by showing atomic images of semi- 
conductor surfaces. 


061,967 
PB90-267964/GAR 
(Order as PB90-267931/GAR, PC —_ 


) 
Asahi Glass Foundation for Industrial Technology, 
Tokyo (Japan). 
Properties of Chal nide Amorphous Semicon- 
ductors Composition Dependence. 
K. Tanaka. c1989, 9p 
Text in Japanese. 
Included in Reports of the Asahi Glass Foundation for 
Industrial Technology, v54 p175-182 1989. 


Composition dependence of various physical proper- 
ties in chalcogenide amorphous semiconductors has 
been studied. The physical properties reveal charac- 
teristic transitions where the average coordination 
numbers of covalent bonding are 2.4 and 2.67. On the 
basis of the Phillips’ constraint argument, 2.4 can be 
connected with stable short-range structures, and in 
contrast it can be argued that 2.67 compositions pos- 
sess maximally-stabilized layer-type medium-range 
structural orders. 


061,968 
PB90-268186/GAR 

(Order as PB90-268160/GAR, PC — 
Government Industrial Research Inst., Chugoku, Kure 
(Japan). 
Preparation and Characterization of the 
TI1Ba1Sr1Ca1Cu20x Superconductor. 
M. Kuroda, and M. Araki. cOct 89, 2p 
Text in Japanese. 
Included in Reports of the Government Industrial Re- 
search Institute, Chugoku, No. 33, p85 Oct 89. 


In order to investigate the additional effect of alkaline 
earth metals, the superconductivity of the T1-Ba-Sr- 
Ca-Cu-O was studied. Its critical temperature (Tc) was 
determined to be 102K by the magnetic susceptibility 
measurement. Judging from the XRD measurement, 
its crystal structure was found to be tetragonal with a 
nay vi and c=12.3A and its space group belonged 
to P4mm. 


061,969 

TIB/B90-81376/GAR PC E14 
Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.). Inst. fuer Reaktorentwicklung. 

Untersuchung verschiedener Vorbehandiungsver- 
fahren blanker Metalloberflaechen und ihre Aus- 
wirkung auf die Thermozyklagebestaendigkeit oxi- 
discher Schutzschichten. (Investigation of effects 
of surface modifications to the thermocycle resist- 
ance of oxide layers). 


Diss. 
J. Krabbe. Jul 89, 172p Rept no. Juel-2289 
In German. 


Different methods of bare metal surface treatment and 
their effects to the properties of oxide-films are exam- 
ined. Mechanical and electrochemical methods includ- 
ing sputtering of active elements are discussed. Those 
oxide-layers are described by the method of hydrogen 
permeation. The effect of surface roughness becomes 
visible, certain surface structures seem to hinder per- 
meation through the oxide-layer. When sputtering the 
surface with some active elements less permeation 
and good thermocycle-resistance are observed, which 
is due to the influence of the active elements to the 
metal-oxide interface and the structure of the oxide 
Seabee ay (Copyright (c) 1990 by FIZ. Citation no. 


061,970 

TIB/B90-81426/GAR PC E11 
Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.). Inst. fuer Festkoerperforschung. 
Untersuchungen zur elektronischen Struktur der 
Hochtemperatursupraleiter mittels Photoelektron- 
enspektroskopie. og tions into the electron- 
ic structure of the high-Tc superconductors by 
— of photoelectron spectroscopy). 


B H. ‘Dauth. Aug 89, 118p Rept no. Juel-2308 
In German. 


The electronic structure of various po! line sam- 
& including the new YBaCuO- and CaS CuO- high 
sub c superconductors (HTSC) and related systems 
is investigated by photoelectron spectroscopy. Addi- 
tional characterization is performed by 
measurements. In particular, the binding e of the 
Cu-2p sub 3/2 - and the O-1s-levels of various HTSC is 
determined. For the first time the controversial 531 eV 
oxygen line was shown to be an intrinsic electronic 
structure effect. Sintered CuO-samples are obtained 
for the first time. The electronic structure of the sin- 
tered CuO turns out to be drastically different with re- 
spect to pressed CuO powder. For the first time a 
crossover resonance from a O-1s- into a Cu-3d-level 
was observed with synchrotron radiation. This is addi- 
tional evidence for the strong ition between 
the Cu-3d and the O-2p states. toemission spec- 
troscopy shows that the holes in the HTSC’s are locat- 
ed at the oxygen p-band. Fe and Al overlayers on the 
HTSC-samples induce a drastic change in the a 
tronic pr of the interface: apparently o: 
removed from the HTSC to the overlayer. (orig./ HO. 
(Copyright (c) 1990 by FIZ. Citation no. 90:081426. 
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061,971 
AD-A224 637/9/GAR PC A01/MF A01 
Lehigh Univ., Bethlehem, PA. Dept. of Mechanical En- 
— and Mechanics. 

facility for Research in Seeenetany Assisted 
Fracture and Mechanical Behavior. 
Final rept. 
R. P. Wei. 22 Jan 86, 3p AFOSR-TR-90-0818 
Grant AFOSR-84-0227 


An automated axial-torsional materials testing system 
has been acquired under a DoD Equipment grant to 
expand the capabilities for research in environmentally 
assisted fracture and mechanical behavior of materi- 
als. The system is capable of applying + or - 20,000 Ib. 
axial force and 10,000 Ib-in. torsion under computer 
control, and provides for online digital data acquisition. 
To supplement the DoD Grant, additional funds have 
been obtained to add a hydraulically operated axial- 
torsional specimen grip, slow-rate servovalve, and 
heating system for high-temperature testing. The 
— es) is expected to be in operation by June 


061,972 

AD-A224 912/6/GAR PC A03/MF A01 
Naval Surface Warfare Center, Silver Spring, MD. 
Fracture Criterion of isotropic Materials. 

o C. Huang. Sep 86, 20p Rept no. NAVSWC-TR-90- 


A adios fracture criterion has been presented 
here for determination of crack initiation in a multiaxial 
stress state. The type of fracture surface may be se- 
lected with pi igned biaxial testing programs 
while the value of uniaxiai ultimate strength can be ob- 
tained experimentally in proper strain rate and temper- 
ature environments. However, the next logical stop 
seems to be the planning of an elaborate testing pro- 
gram aimed to evaluate the validity of this proposed 
Criterion and to establish its applicability in practical 
engineering problems. Keywords: Fracture mechanics, 
Fracture criterion, Crack initiation. (jes) 


061,973 é 
AD-A224 970/4 Not available NTIS 
Colorado Univ. at Boulder. 

Guided Waves in a Bonded Plate: A Parametric 


Study. 

P. C. Xu, and S. K. Datta. 1 Jun 90, 8 

aa N00014-86-K-0280, Grant NSF-INT8S- 
Availability: Pub. in Jnl. of Applied Physics, v67 n11 
p6779-6786, 1 Jun 90. 


Dispersion of elastic waves in a bonded plate has been 
analyzed using the exact solution as well as by two 
appropriate models: a spring model that neglects the 
inertia effects and a density model that does eg 4 
count for the finite stiffness of the bond layer. It is 
shown that the two model predictions agree with the 
exact solution in two overlapped regions of the density 

and stiffness ratios. However, they fai to predict the 
actual behavior in certain regions of the parameter 
domain. Reprints. (jhd) 
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061,974 


AD-A225 000/9/GAR PC A03/MF A01 
Army Armament Research, Development and Engi- 
neering Center, Waterviiet, NY. Benet Labs. 

Plane-Strain Elastic Stress Solution for a Multiorth- 


otropic-La 
Final rept. 
phn Witherell. Jun 90, 31p Rept no. ARCCB-TR- 


In 1963 Lekhnitskii published the equations that de- 
scribe the distribution of stresses in a monolayered an- 
isotropic cylinder under the influence of various load- 
ing conditions. Recently, O’Hara simplified these 
equations for the case of an orthotropic cylinder and 
pret eee pee abr ba ccngee pcr be = by 
report discusses methodology of constructi 
Stress solution for a multiorthotropic-layered qinier 
under plane-strain boundary conditions, i.e., all ortho- 
tropic layers have zero axial strain. Combined loadings 
of internal and external pressure are allowed. Solu- 
tions for a selected la 

compared with finite 

lent agreement. In addition, a procedure to obtain the 
stress solution when an interference exists at the inter- 
Senet coaeacteen Coa is discussed. Keywords: 
Stress distribution, am, Multilayered, Cylinder, 
Composite. (jhd) 


061,975 

AD-A225 056/1/GAR PC A02/MF A01 
Stanford Univ., CA. Dept. of Mechanical Engineering. 
Dynamic interaction of Elastic Composites and an 
Acoustic Fluid. 

Final rept. 1 Jul 87-31 Dec 89. 


G. Herrmann. May 90, 9p 
Contract N00014-85-K-0471 


Work has been completed on ip following topics: (1) 
One-dimensional response o ly layered 
composites in contact with an shes fluid; (2) Appli- 
cability of Floquet theory to bounded periodic domains; 
(3) Two-dimensional waves in anisotropic layered 
composites; (4) The surface impedance tensor -- Ray- 
leigh waves in anisotropic layered composites; (5) 
Rayleigh-Lamb waves in anisotropic layered compos- 
ites; (6) Scholte-Gogoladze-like waves at the interface 
between a fluid and an anisotropic layered composite; 
and (7) An algorithm for the computation of the surface 
impedance tensor of sec layered media. Key- 
words: Plane strain waves; Wave propagation; Matri- 
ces mathematics; Laminates/interactions. (EDC) 


061,976 


AD-A225 077/7/GAR PC A02/MF A01 

Colorado Univ. at Boulder. 

ee 
aves. 

R. Paskaramoorthy, S. K. Datta, and A. H. Shah. Dec 

88, 8p 

Contract N00014-86-K-0280 

- in Jnl. of Applied Mechanics, v55 p871-878 Dec 


Scattering of elastic waves by spheroidal elastic inclu- 
sions has been studied in this paper. Particular atten- 
tion has been focused on the effect of interface layers 
between the inclusions and the matrix on the scatter- 
ing cross-sections. It has been assumed that proper- 
ties of each layer is constant through its thickness. For 
spheroidal inclusion this problem cannot be solved by 
exact means. We have used a hybrid finite element 
and wave function expansion technique to analyze the 
problem. It is shown that solutions thus obtained for 
spherical inclusions and cavities agree well with ana- 
lytical solutions. For spheroidal inclusions we show 
that when the interface layer properties are intermedi- 
ate between those of the particles and the matrix the 
pespenne f cross-section increases. These results can 

in characterizing interface layer properties. 
Reprints. (JHD) 


061,977 


AD-A225 079/3 Not available NTIS 

a eT 
x! aves na 

byte aebt og A. H. Shah, and S. K. Datta. 

1989, 15p 

Contract NO0014-86-K-0280 


Availability: Pub. in International Jnl. of Solids Struc- 
tures, v25 n10 p1177-1191 1989. 
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In this reprint, the scattering of slow flexural waves by 
arbitrary shaped cavities in an infinite elastic plate is 
studied using a combined finite element and analytical 
method. The problem is considered as consisting of 
two interacting systems, a bounded interior region con- 
taining all material and geometric irregularities, and an 
unbounded exterior region. The interior region is mod- 
elled by using Mindlin type plate bending elements. 
Wave function expansion is used to represent the ex- 
terior region. Continuity of displacements and tractions 
are enforced at the nodes on the finite element inter- 
face with the exterior region. Comparison of present 
results for circular cavity with the analytical solution 
shows excellent agreement. Finally, scattering by tri- 
angular and square shaped cavities as well as a pair of 
circular cavities is considered. (jhd) 


061,978 

AD-A225 135/3 
Colorado Univ. at Boulder. 
Experimental and Theoretical Study of Rayleigh- 
Lamb Waves in a Plate Containing a Surface- 
Breaking Crack. 

J. Paffenholz, J. W. Fox, X. Gu, G. S. Jewett, and S. 
K. Datta. 1990, 21p 

Availability: Pub. in Research in Nondestructive Eval- 
uation v1 p197-217, 1990. (No copies furnished by 
DTIC/NTIS). 


Scattering of Rayleigh-Lamb waves by a normal sur- 
face-breaking crack in a plate has been studied both 
theoretically and experimentally. The two-dimension- 
ally of the far field, generated by a ball impact source, 
is exploited to characterize the source function using a 
direct integration technique. The scattering of waves 
generated by this impact source by the crack is subse- 
quently solved by employing a Green’s function inte- 
= expression for the scattered field coupled with a 
inite element representation of the near field. It is 
shown that theoretical results of plate response, both 
in frequency and time, are similar to those obtained 
experimentally. Additionally, implications for practical 
applications are discussed. Reprints. (JHD) 


Not available NTIS 


061,979 
AD-A225 136/1 Not available NTIS 
Colorado Univ. at Boulder. 

Ultrasonic Scattering and NDE of Surface Breaking 
Cracks. 

K. R. Khair, and S. K. Datta. 1989, 10p 

Contract NO0014-86-K-0280 

Supported in part by Grants NSF-MSM-8609813 and 
NSF-ECE-8518604. 

Availability: Pub. in Advances in Fracture Research, 
Proceedings of the International Conference on Frac- 
ture (ICF7), p3175-3183, 20-24 Mar 89. (No copies fur- 
nished by DTIC/NTIS). 


Scattering of body waves, longitudinal and shear, by a 
normal surface breaking crack has been studied in this 
paper. A hybrid method that combines the integral rep- 
resentation of the scattered field with a finite element 
discretization of the near-field has been used to study 
the crack opening displacement (COD) and the free- 
surface displacement (SD). It is shown that both COD 
and SD are insensitive to the crack-tip field. In addition, 
at low frequencies the COD is found to be uniform over 
most of the crack length and thus can be approximat- 
ed by a constant, which may be estimated from far- 
field observations. Keywords: Ultrasonic scattering; 
= breaking crack; Crack opening displacement. 


061,980 
N90-23488/1/GAR 
Aeronautical Research Inst. of Sweden, Stockholm. 
impact Response of Orthotropic Composite Plates 
Predicted by a One-Parameter Differential Equa- 


Olsson, Nov 89, 83p FFA-TN-1989-07, ETN-90- 
Contract FMV-82250-86-169-25-001 


PC A05/MF A01 


An approximate analytical model for the dynamic re- 
sponse of a specially orthotropic composite plate im- 
pacted by an impactor with a semi-spherical tip follow- 
ing a Hertzian contact law is presented. The time-his- 
tory of the response is expressed in terms of contact 
force, contact pressure, maximum average shear 
stress, central displacement and central curvature. 
The response is computed from the numerical solution 
of a dimensionless differential equation in time which is 
dependent only on dimensionless time and a single 
problem parameter lambda. Lambda is a function of 
variables describing the impactor, impact velocity and 
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plate. Although the basic equation is solved numerical- 
ly, future calculations can be made from the plotted 
solution for a number of representative values of 
lambda. Results computed from the present model are 
compared with two existing FE-analyses, one other nu- 
merical model and two experiments. In general, the 
correlation is found to be good. The model is used to 
show the time-dependent velocity of a flexural wave 
propagating from an impact center. 


061,981 
N90-23757/9/GAR PC A03/MF A01 
Toledo Univ., OH. 

Application of Finite-Element-Based Solution 
Technologies for Viscoplastic Structural Analyses. 
Final Report. 

V. K. Arya. Mar 90, 14p NAS 1.26:185196, E-5187, 
NASA-CR-185196 

Contract NCC3-120 

Original Contains Color Illustrations. 


Finite-element solution technology developed for use 
in conjunction with advanced viscoplastic models is 
described. The development of such solution technol- 
ogy is necessary for performing stress/life analyses of 
engineering structural problems where the complex 
geometries and loadings make the conventional ana- 
lytical solutions difficult. The versatility of the solution 
technology is demonstrated by applying it to viscoplas- 
tic models possessing different mathematical struc- 
tures and encompassing isotropic and anisotropic ma- 
terial. The computational results qualitatively replicate 
deformation behavior observed in experiments on pro- 
totypical structural components. 


061,982 

N90-23768/6/GAR PC A08/MF A01 
National Aeronautics and Space Administration, Ed- 
wards, CA. Hugh L. Dryden Flight Research Center. 
Stars: An Integrated General-Purpose Finite Ele- 
ment Structural, Aeroelastic, and Aeroservoelastic 
Analysis Computer Program. 

K. K. Gupta. Jun 90, 167p NAS 1.15:101709, H- 
1582, NASA-TM-101709 


The details of an integrated general-purpose finite ele- 
ment structural analysis computer program which is 
also capable of solving complex multidisciplinary prob- 
lems is presented. Thus, the SOLIDS module of the 
program possesses an extensive finite element library 
suitable for modeling most practical problems and is 
capable of solving statics, vibration, buckling, and dy- 
namic response problems of complex structures, in- 
cluding spinning ones. The aerodynamic module, 
AERO, enables computation of unsteady aerodynamic 
forces for both subsonic and supersonic flow for sub- 
sequent flutter and divergence analysis of the struc- 
ture. The associated aeroservoelastic analysis 
module, ASE, effects aero-structural-control stability 
analysis yielding frequency responses as well as 
damping characteristics of the structure. The program 
is written in standard FORTRAN to run on a wide varie- 
ty of computers. Extensive graphics, preprocessing, 
and postprocessing routines are also available pertain- 
ing to a number of terminals. 


061,983 

N90-23769/4/GAR PC A03/MF A01 

Toledo Univ., OH. 

Using Viscoplastie Models with Application to a 
in s' cation to a 

Cow! Lip Problem. 

Final Report. 

V. K. Arya. Jun 90, 19p NAS 1.26:185189, E-4920, 

NASA-CR-185189 

Contract NCC3-120 

Original Contains Color Illustrations. 


The viability of advanced viscoplastic models for non- 
linear finite element analyses of structural components 
is investigated. Several uniaxial and a multiaxial prob- 
lem are analyzed using the finite element implementa- 
tion of Freed’s viscoplastic model. Good agreement 
between the experimental and calculated uniaxial re- 
sults validates the finite element implementation and 
gives confidence to apply it to more complex multiaxial 
problems. A comparison of results for a sample struc- 
tural component (the cowl lip of a hypersonic engine 
inlet) with the earlier elastic, elastic-plastic, and elas- 
tic-plastic-creep analyses available in the literature 
shows that the elastic-viscoplastic analyses yield more 
reasonable stress and strain distributions. Finally, the 
versatility of the finite-element-based solution technol- 
ogy presented herein is demonstrated by applying it to 
another viscoplastic model. 


061,984 


N90-23773/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Stress Versus Temperature Dependent Activation 
Energies in Creep. 

A. D. Freed, S. V. Raj, and K. P. Walker. 1990, 12p 
NAS 1.15:103192, E-5580, NASA-TM-103192 
Proposed for Presentation at the 3RD International 
Conference on Constitutive Laws for Engineering Ma- 
terials: Theory and Applications and Workshop on In- 
novative Use of Materials in Industrial and Infrastruc- 
ture Design and Manufacturing, Tucson, Az, 7. 


The activation energy for creep at low stresses and 
elevated temperatures is lattice diffusion, where the 
rate controlling mechanism for deformation is disloca- 
tion climb. At higher stresses and intermediate tem- 
peratures, the rate controlling mechanism changes 
from that of dislocation climb to one of obstacle-con- 
trolled dislocation glide. Along with this change, there 
occurs a change in the activation energy. It is shown 
that a temperature-dependent Gibbs free energy does 
a good job of correlating steady-state creep data, while 
a stress-dependent Gibbs free energy does a less de- 
sirable job of correlating the same data. Applications 
are made to copper and a LiF-22 mol. percent CaF2 
hypereutectic salt. 


061,985 


N90-24036/7/GAR PC A03/MF A01 
Technische Hogeschool Eindhoven (Netherlands). 
Dept. of Mathematics and Computing Science. 
Skew-Symmetric Matrices in Classical Mechanics. 
D. A. Overdijk. Aug 89, 21p MEMO-COSOR-89-23, 
ETN-90-96724 


The use of the exponential function with skew-sym- 
metric matrix argument in three dimensional kinemat- 
ics is discussed. The representation of the orthogonal 
matrix corresponding to a rotation as the product of 
three exponentials is presented. The concept of gen- 
eralized coordinates and generalized velocities of a 
system of particles is discussed. The inertia tensor of 
rigid coordinate systems and inertial forces in connec- 
tion with Newton’s second law of motion is given. The 
Lagrangian formulation of the equations of motion for 
discrete systems of particles is described. Lagrange’s 
= of motion for rigid systems of particles are 
lerived. 


061,986 


PB90-269853/GAR PC E15/MF E15 
Universite de Technologie de Compiegne (France). 
Dept. de Genie Mecanique. 

Aigorithmes, Regles et Strategies de Resolution 
Automatique pour l’Analyse non Lineaire des 
Coques (Algorithms, Rules, and Automated Solu- 
tion Strategies for Non-Linear Analysis of Shells). 
Final rept. 

M. Fafard, J. L. Batoz, and G. Dhatt. Jan 90, 314p 
Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de Il’Armement. 


The report presents and assesses numerical ap- 
proaches used in non-linear calculation of shell struc- 
tures in order to lay the groundwork for an expert 
system. Automated solution of a non-linear problem 
can be broken down into four functional aspects: cal- 
culation of correction direction, pilot strategy, the con- 
trol parameters that characterize the degree of non- 
linearity, and initiation of problem-solving properly 
speaking. Each of the aspects was numerically and 
mathematically studied, with good results. A new ap- 
proach for computing descent direction was devel- 
oped. The Crisfield method was analyzed in depth and 
proved very robust. Two new control parameters were 
developed and tested. A method for classifying two 
types of instability (curling and bifurcation) was devel- 
oped. Finally, 3 techniques for computing post-bifurca- 
tion areas are presented. A new shell finite element in 
non-linear calculations, based on an updated Langran- 
gian formula, is described. 
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PB90-269887/GAR PC E05/MF E05 
Office National d’Etudes et de Recherches Aerospa- 
tiales, Chatillon (France). 





Resolution Parametrique de Problemes Structur- 
aux non Lineaires (Parametric Solution of Non- 
Linear Structural Problems). 

Technical rept. (Final). 

R. Girard, and R. Ohayon. Feb 90, 35p ONERA-RT- 
21/3542-RY-082-R 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de l’Armement. 


Solution of large-displacement non-linear structural 
problems, analyzed in the scope of the finite-elements 
method, assumes the development of specific algo- 
rithms for calculating all the positions of equilibrium for 
given stresses. The method proposed in the report is 
an incremental one based on curve length parametri- 
zation (linearized approximation of the curved abscis- 
sae all along the equilibrium paths). This parametriza- 
tion is numerically adapted to the singularities inherent 
in buckling using a regularization procedure (penaliza- 
tion method) whose purpose is to make it easier to 
move beyond the singularities. 


General 
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AD-A224 584/3/GAR PC A06/MF A01 
Institute for Defense Analyses, Alexandria, VA. 
Physics of High-Temperature Air. Pt. 1. Basics. 
Final rept. Oct 87-Dec 88. 

E. Bauer. May 90, 118p IDA-D-487, IDA/HQ-88- 
93544, SBI-AD-E501 257 

IDA Independent Research Program. 


This document provides an introduction for the non- 
specialist to the physics of dissociating and ionizing air 
in the temperature range from 1000-12,000 K. Topics 
addressed include the equilibrium composition and ra- 
diative properties of air under these conditions togeth- 
er with an indication of when and how the assumptions 
of equilibrium tend to break down. A preliminary dis- 
cussion is 9 en of applications to missile reentry, to 
nuclear fireballs, and to the physics of the upper at- 
mosphere. 
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AD-A224 595/9/GAR PC A03/MF A01 
Army Ballistic Research Lab., Aberdeen Proving 
Ground, MD. 

Polynomial Definition of Discrete Field Points of 
Map of Diffusion Equation. Part 2. 

Memorandum rept. Jan-Dec 89. 

es : Donovan. Jul 90, 24p Rept no. BRL-MR-3836- 
See also AD-A193 697. 


This report indicated a novel solution to the basic diffu- 
sion equation of physics where the field boundary ex- 
tends from zero to positive infinity. The nodal points of 
the field net are identified as terminating polynomials 
with the numerators of the coefficients found first by 
deduction--for the lower orders--and then by extrapo- 
lation. It will consider the numerical analysis employed 
to complete the entire set of tables. Keywords: Diffu- 
sion equation; Heat flow in ballistic environment; Finite 
difference. (JHD) 
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AD-A224 597/5/GAR PC A02/MF A01 
Massachusetts Inst. of Tech., Cambridge. Research 
Lab. of Electronics. 

Neutral Atom Trap. 

Rept. for 1 Jan-31 Dec 89. 

Jun 90, 6p 

Pub. in RLE Progress Report no. 132 p153-155 Jun 90. 


Large numbers of neutral atoms are trapped and 
cooled to millikelvin temperatures. The next objective 
is to cool them to microkelvin temperatures. Dense 
samples of atoms cooled to microkelvin temperatures 
— to open up new and exciting areas of physics. 

he lack of interaction of the low velocity atoms due to 
their reduced thermal motion, together with the possi- 
bility of indefinitely long interaction times, make sam- 
ples of trapped atoms ideal for high resolution spec- 
troscopy and for use as atomic frequency standards. 
High density samples of ultra-cold atoms will also 
make possible new studies of interatomic collisions 
and collective effects, such as Bose condensation. We 
have made progress using our existing magnetic trap. 
In addition, we started a new project to develop a con- 


tinuous source of slow atoms to load into future mag- 
netic traps. Reprints. (jnd) 
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AD-A224 774/0/GAR PC A01/MF A01 
Massachusetts Inst. of Tech., Cambridge. Research 
Lab. of Electronics. 

Mode Coupling in a Penning Trap: Pi-Pulses and a 
Classical Avoided Crossing. 

E. A. Cornell, R. M. Weisskoff, K. R. Boyce, and D. 
E. Pritchard. 1 Jan 90, 5p ARO-26213.35-EL 
Contracts DAAL03-89-C-0001, DAAG29-83-K-0003 
Pub. in Physical Review A, v41 n1 p312-315, 1 Jan 90. 
Sponsored in part by Grant NSF-PHY86-05893. 


An inhomogeneous radiofrequency electric field can 
couple the cyclotron and axial modes of a single ion in 
a Penning trap. The classical equations of motion are 
the same as those of a driven quantum-mechanical 
two-level system. We discuss an analog of the pi 
pulse, which can exchange mode actions, and an 
analog of the avoided crossing. Experimental illustra- 
tions are presented. Reprints. (jnd) 


061,992 

AD-A224 778/1/GAR PC A01/MF A01 
Rochester Univ., NY. Inst. of Optics. 

Observation of the Collapse and Revival of a Ryd- 
berg Electronic Wave Packet. 

J. A. Yeazell, M. Mallalieu, and C. R. Stroud. 23 Apr 
90, 5p ARO-24626.112-PH-UIR 

Contract DAAL03-86-K-0173 

Pub. in Physical Review Letters, v64 n17 p2007-2010, 
23 Apr 90. 


An observation of the long-term evolution for a radially 
localized electronic wave packet is formed by the co- 
herent superposition of Rydberg states of atomic po- 
tassium. Initially, the wave packet can be described 
classically. Subsequent dephasing of the discrete 
states in the superposition leads to a loss of spatial 
localization so that the evolution can no longer be de- 
scribed classically. However, the wave packet revives 
at a later time. Theory and experiment show good 
agreement including an accurate measurement of the 
nay shift of the wave packet on revival. Reprints. 


061,993 

AD-A224 787/2/GAR PC A04/MF A01 
Institute for Defense Analyses, Alexandria, VA. 
Intense Laser-Matter Interactions. An Approach to 

—_ Driven Electronic and Nuclear Energy Trans- 
er. 

Final rept. Oct 86-Oct 87. 

F. X. Hartmann, K. K. Garcia, D. W. Noid, M. L. 
Koszykowski, and J. K. Munro. Aug 88, 61p IDA-D- 
406, IDA/HQ-87-32922, SBI-AD-E501 256 

Contract MDA903-84-C-0031 

Prepared in cooperation with Sandia National Labora- 

tory, Livermore and Oak Ridge National Laboratory. 


A semiclassical model treating the interaction of an in- 
tense laser field with a non-radiatively coupled system 
is developed. The model is applied to laser-electron- 
nuclear energy transfer in a simple single particle 
model. Results from an initial series of runs on an illus- 
trative example, as reported in conferences and the 
open literature, are summarized. The work is of ulti- 
mate interest in excitation of low-energy nuclear transi- 
tions for isotope separation, examination of a laser 
triggered isotropic gamma-source, or, with extensions, 
laser damage studies. 


061,994 

AD-A224 909/2/GAR PC A04/MF A01 
Harry Diamond Labs., Adelphi, MD. 

hai of Nonequilibrium Conduction Electrons 
in Air. 

Final rept. Oct 88-Sep 89. 

W. T. Wyatt, and C. S. Kenyon. Jun 90, 51p Rept no. 
HDL-TR-2184 


An integro-differential equation is derived describing 
the time evolution of the electron energy distribution 
function in a gas in a transient electric field. A finite- 
difference approximation and a time-stepping algo- 
rithm using matrix-vector techniques are devised to 
solve the integro-differential equation. An extensive 
published cross section set is added to the time-step- 
ping algorithm, enabling one to calculate realistic 
energy distribution functions in air. Also described is a 
projection method that allows computation of electron 
swarm properties such as collision volume (inversely 
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related to mobility) using measured data for equilibrium 
distributions. This projection method is shown to have 
desirable variational properties in calculating the 
swarm properties. Compare orthogonal and nonnega- 
tive projection methods with conventional techniques 
for their ability to reduce error in estimates of collision 
volume arising from cross-section-induced error in the 
energy distribution function. A single-vector projection 
with cleanup of approximation error performs best, 
leading to significant reduction of collision volume 
error when the distribution function maximum occurs at 
not more than about 0.1 eV. Other projections perform 
poorly compared to conventional methods of calculat- 
ing swarm collision volume, because of inherent de- 
pendence of the projection basis of equilibrium distri- 
butions and oe ill-conditioning of the projection 
matrix. Keywords: Plasma, Conductivity, Transients, 
Variational Sonincipte, Electron. (JHD) 


061,995 
AD-A224 997/7/GAR PC A02/MF A01 


copene —— E 
Seay Peoqeanes in Atoms. 


Final toch a aot 15 Jan 87-30 Jun 90. 
B. Crasemann. 10 Jul 90, 9p AFOSR-TR-90-0835 
Grant AFOSR-87-0026 


Properties of highly stripped ions have been computed 
relativistically in intermediate coupling with configura- 
tion interaction, including quantum electrodynamic ef- 
fects. Charged-particle ionization cross sections have 
been calculated, including effect of autoionizing reson- 
ances on electron-impact excitation rates. Dielectronic 
recombination rates have been calculated. An exten- 
sive computation of relativistic Auger radial matrix ele- 
ments has been performed; the results can be used to 
calculate radiationless transition rates in multiply ion- 
ized atoms and are expected to be very useful for the 
computation of Auger rates in molecules. Keywords: 
Atomic physics, Atomic inner shell processes. (jhd) 


061,996 

AD-A225 098/3/GAR PC A07/MF A01 
Maryland Univ., College Park. Dept. of Electrical Engi- 
neering. 

Inv tion of the Propagation of 
Charged Particle Beams into Vacuum. 
Final rept. 1 May 87-30 Apr 90. 

W. W. Destler. Jul 90, 128p AFOSR-TR-90-0840 
Grant AFOSR-84-0091 


Laser-controlled beamfront accelerator experiments 
achieved gradients of up to 40 MV/m and proton ac- 
celeration to 18 MeV over 40 cm with a beam energy 
of 900 keV. Beamfront electric field degradation re- 
quirements beam energy to be increased as the gradi- 
ent is increased. An experiment with a beam energy of 
1.5 MeV achieved a 60 MV/m gradient in a 100 cm 
ore matching theoretical models. Experiments 

psuedospark discharges achieved electron 
pre of 25 kV, 1000 A/sq. cm., 10 ns with 10(11) A/ 
(m-rad)sq brightness. Theory indicates densities great- 
er than 10(3) A/sq. cm. and brightness greater than 
10(11) A/(m-rad)sq are achievable. Keywords: Charge 
neutral; Current neutral charged particle beams; Plas- 
moids. (jhd) 


Intense 
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AD-A225 146/0/GAR PC A02/MF A01 
Massachusetts Inst. of Tech., Cambridge. Research 
Lab. of Electronics. 

Electromagnetic Wave Theory. 

Rept. for 1 Jan-31 Dec 89. 

J. Allen, and D. Kleppner. 31 Dec 89, 8p ARO- 
25089.9-EL 

Contract DAALO3-88-K-0057 

Pub. in RLE Progress Report, n132 chi p197-202, 1 
Jan-31 Dec 89. 


A generalized formulation is developed for the electro- 
magnetic fields in multilayered uniaxially anisotropic 
media containing arbitrary distribution of current 
sources. A spectral domain dyadic Green’s function for 
multilayered uniaxially anisotropic media containing 
three-dimensional sources is derived. Tractable forms 
are shown to be easily deduced form the physical pic- 
ture of the waves radiated by the primary sources and 
the multiple reflections from the stratified medium. The 
formulation decomposes the dyadic Green’s function 
into TE and TM waves. The dyadic Green’s function in 
the source region is properly represented by extracting 
the delta function singularity. A simple procedure to 
obtain the fields in any atte layer is described. Re- 
cursion relations for appropriately defined reflection 
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and upward and downward propagating transmission 
coefficients are presented. Forms suitable for trans- 
mission line applications in multilayered media are de- 
rived. Reprints. (JHD) 


061,998 
DE90008013/GAR PC A03/MF A01 
ee cs Stone a Center, CA. 

ing scattering theory. 
H. P. Noyes. 29 Jan 90, 26p SLAC-PUB-5085, 
CONF-8909297-2 
Contract ACO3-76SF00515 
Annual international meeting of the Alternative Natural 
Phi Association (11th), Cambridge (UK), 14-17 
Sep 1989. Sponsored by Department of Energy, 
Washington, DC. 
Portions of this document are illegible in microfiche 
products. Original copy available until stock is exhaust- 
ed. 


We construct discrete space-time coordinates sepa- 
rated by the Lorentz-invariant intervals h/mc in space 
and h/mce(sup 2) in time using discrimination (XOR) be- 
tween pairs of independently generated bit-strings; we 
prove that if this space is homogeneous and isotropic, 
it can have only 1, 2 or 3 spacial dimensions once we 
have related time to a global ordering operator. On this 
space we construct exact combinatorial expressions 
for free particle wave functions taking proper account 
of the interference between indistinguishable alterna- 
tive paths created by the construction. Because the 
end-points of the paths are fixed, they specify complet- 
ed processes; our wave functions are “born col- 
lapsed”. A convenient way to represent this model is in 
terms of complex amplitudes whose squares give the 
probability for a icular set of observable processes 
to be completed. For distances much greater than h/ 
mc and times much greater than h/mce(sup 2) our wave 
functions can be approximated by solutions of the free 
particle Dirac and Klein-Gordon equations. Using a 
eight-counter paradigm we relate this construction to 
scattering experiments involving four distinguishable 
particles, and indicate how this can be used to calcu- 
late electromagnetic and weak scattering processes. 
We derive a non-perturbative formula relating relativis- 
tic bound and resonant state energies to mass ratios 
and coupling constants, equivalent to our earlier deri- 
vation of the Bohr relativistic formula for hydrogen. 
Using the Fermi-Yang model of the pion as a relativis- 
tic bound state ep a nucleon-antinucieon pair, 
we find that (G(sub (pi)N)(sup 2))(sup 2) = (2m(sub 
N)/m(sub (pi)))(sup 2) (minus) 1. 21 refs., 1 fig. 


PC A02/MF A01 
Oak Ridge National Lab., TN. 
Electron transport in fast dielectric liquids at high 
applied electric fields. 
H. Faidas, D. L. McCorkle, and L. G. Christophorou. 
1990, 6p CONF-9009125-1 
Contract AC05-840R21400 
International conference on conduction and break- 
down in dielectric liquids (10th), Grenoble (France), 
10-14 Sep 1990. Sponsored by Department of Energy, 
Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The drift velocity, w, of excess electrons as a function 
of the applied uniform electric field, E, in —_ 2,2-di- 
methylpropane (TMC), tetramethylsilane (TMS), tetra- 
methylgermanium (TMG), tetramethyltin (TMT), 
2,2,4,4-tetramethylpentane (TMP) and in mixtures of 
TMS with TMP (mole ratio M = 1.31/1) and n-pentane 
(M = 102/1, 17/1, and 5.6/1) has been measured for 
E-values up to (approximately)10(sup 5) V cm(sup 
(minus)1). The thermal electron mobility in the abov: 
liquids is 71.5, 119.3, 114.7, 85.7, 31.8, 39.1, 118, 85, 
and 47.6 cm(sup 2) s(sup (minus)1) V(sup (minus)1), 
respectively. 8 refs., 2 figs., 1 tab. 


062,000 

DE$0010203/GAR PC A03/MF A01 

Lawrence Livermore National Lab., CA. 

Livermore electron elastic scattering data base. 

S. T. Perkins, and D. E. Cullen. Mar 90, 39p UCRL- 

1D-103170 

Contract W-7405-ENG-48 
sored nt of Energy, Washington, DC. 


Spon 
Portions of this document are illegible in microfiche 
—— Original copy available until stock is exhaust- 


Electrons elastically scatter off of the atomic nucleus. 
Because of the large mass difference between an inci- 
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dent electron and a target nucleus, the electron loses 
— kinetic energy per collision but undergoes an 
angular deflection. In this paper, the Livermore elec- 
tron elastic scattering data base is described. In the 
following section, the theory to obtain the cross sec- 
tions is detailed. The ENDL data format is next dis- 
cussed, along with the extensions that had to be made 
to it because of the large forward bias in the differential 
cross section. Finally, the manipulation to the results to 
obtain numerical consistency is shown. The analysis 
has yielded electron elastic scattering data for Z = 1 
to 100 with energies from 10 to 100 Gev. (ERA citation 
15:027204) 


062,001 
DE90010462/GAR PC A03/MF A01 
Argonne National 8. siemoinie 
Laser spectroscopy at accelerator es. 
H. G. Berry. 1989, 30p CONF-8910396-1 
Contract W-31109-ENG-38 
Conference on lasers in science and technology, 
Amman (Jordan), 21-27 Oct 1989. Sponsored by 
cera of Energy, Washington, DC. 

‘ortions of this document are illegible in microfiche 
products. 


The use of lasers in exciting fast atomic and molecular 
ions produced in accelerators is discussed. Collinear 
excitation of the ions is most efficient, and several ex- 
amples of laser-induced fluorescence are given. 
These include tests of relativistic atomic structure, and 
atomic and molecular hyperfine measurements. 
Higher precision can be attained using rf double-reso- 
nance techniques in some cases. A variant of this 
technique, the raman double-resonance technique, is 
also introduced. The production of an optically- 
pumped polarized target is also described, together 
with an experiment on polarized electron pick-up in a 
fast heavy-ion beam. 16 refs., 19 figs., 1 tab. (ERA cita- 
tion 15:031706) 


062,002 
DE90011285/GAR PC A07/MF A01 
Oak Ridge National Lab., TN. 

Two-dimensional position-sensitive detectors for 
small-angle neutron scattering. 

S. A. McElhaney, and R. |. Vandermolen. May 90, 
128p ORNL/TM-11557 

Contract AC05-840R21400 

Sponsored by nt of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


In this paper, various detectors available for small 
—_- neutron scattering (SANS) are discussed, along 

ith some current developments being actively pur- 
sued. A section has been included to outline the vari- 
ous methodologies of position encoding/decoding 
with discussions on trends and limitations. Computer 
software/hardware vary greatly from institute and ex- 
periment and only a general discussion is given to this 
area. 85 refs., 33 figs. 
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DE90011504/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Error analysis by numerical simulation for a three- 
color pyrometer assuming a blackbody spectrum 
= a wavelength and temperature dependent 


G. R. Gathers. May 90, 20p UCRL-102751, CONF- 
9009152-1 

Contract W-7405-ENG-48 

Workshop on subsecond thermophysics (2nd), Torino 
(Italy), 20-21 Sep 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


A numerical method devised to test ratio —— 
has been used to explore the fitting of a blackbody 
spectrum and an emissivity model that assumes linear 
wavelength dependence and arbitrary temperature de- 
pendence. The slope and intercept coefficients for the 
emissivity and the temperature form three unknowns. 
The equations for the of the three channels can 
be solved simultaneously for the emissivity coefficients 
and the temperature at any given time using the.corre- 
sponding measured channel outputs. The stability of 
the solution is tested a function of the temperature and 
equipment characteristics. 8 refs., 10 figs., 1 tab. 
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fee National Lab., IL. Advanced Photon Source 


yy on high heat load mw! optics. 

Jan 90, 507p ANL/APS-TM-6, CONF-890874 
Contract W-31109-ENG-38 

Workshop on high heat load x-ray optics, Argonne, IL 
(USA), 3-5 Aug 1989. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
cr, Original copy available until stock is exhaust- 


A workshop on “High Heat Load X-Ray Optics” was 
held at Argonne National Laboratory on August 3--5, 
1989. The object of this workshop was to discuss 
recent advances in the art of cooling x-ray optics sub- 
ject to high heat loads from synchrotron beams. The 
cooling of the first oo element in the intense 
photon beams that will be produced in the next gen- 
eration of synchrotron sources is recognized as one of 
the major challenges that must be faced before one 
will be able to use these very intense beams in future 
synchrotron experiments. Considerable advances 
have been made in this art during the last few years, 
but much work remains to be done before the heating 
problem can be said to be completely solved. Special 
po prone was placed on recent cooling experiments 
and detailed ‘“‘finite element” and “finite difference” 
calculations comparing experiment with theory and ex- 
tending theory to optimize performance. 


062,005 
DE90012022/GAR PC A13/MF A02 
Oak Ridge National Lab., TN. 

Physics Division progress report for period ending 
September 30, 1989. 

A. B. Livingston. Mar 90, 295p ORNL-6578 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
-_ Original copy available until stock is exhaust- 


This report discusses topics in the following areas: Ho- 
lifield heavy ion research; Experimental Nuclear phys- 
ics; The Uniser program; Experimental Atomic Physics; 
Theoretical Physics; Laser and electro-optics lab; High 
Energy Physics; compilations and evaluations; and ac- 
celerator design and development. (Fl) 
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DE90012047/GAR PC A02/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 

Fast online event display for a high intensity fixed- 
target spectrometer. 

A. Napier. 3 May 90, 10p FNAL-TM-1666, CONF- 
9004190-10 

Contract AC02-76CH03000 

Computing in high energy physics, Santa Fe, NM 
(USA), 9-13 Apr 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
~ oe Original copy available until stock is exhaust- 


A workstation-based event display program for the 
Fermilab —_ Photon Spectrometer (TPS) is de- 
scribed. Fast displays are 7equired to monitor detector 
elements, observe hit patterns and energy deposition, 
and to check track reconstruction. Design consider- 
ations, novel features, and performance are designed. 
5 refs., 4 figs., 1 tab. 
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Fermi National Accelerator Lab., Batavia, IL. 

Motion control of the accumulator flying wires. 

X. Q. Wang. 23 Apr 90, 19p FNAL-TM-1661 

Contract AC02-76CH03000 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


Flying wire systems for the Fermilab Accumulator are 
being constructed in order to measure the transverse 
beam profiles — stacking. Each device passes a 
25 micron carbon filament through the beam trans- 
versely at a constant velocity of 10 m/s. Collisions be- 
tween the beam particles and the wire produce sec- 
ondary particle cascades, which in turn produce pho- 
tons in a scintillator. A photomultiplier tube is used to 
measure the light intensity while the wire position is 
determined by an optical encoder. There are six Accu- 





mulator flying wire systems. Four of them are to be 
used in normal stacking operation: two horizontal and 
two vertical flying wires are in the AP40 high dispersion 
section, covering the core orbit and the extraction orbit 
respectively. The other two horizontal wires are for 
measuring the momentum distribution of the beam on 
the central orbit at the Accumulator transition e' 
At the AP40 high dispersion region a wire covers 
central orbit, the other is in the AP30 low dispersion 
section. The operation and control of the flying wire 
system is discussed in this paper. 11 figs. 


062,008 
DE90012285/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Experimental results concerning global observa- 
bles from the CERN SPS heavy ion program. 

G. R. Young. Jun 90, 23p CONF-900331-11 

Contract AC05-840R21400 

Workshop on heavy ion physics at the alternating gra- 
dient synchrotron, Upton, NY (USA), 3-7 Mar 1990. 
Sponsored by Department of Energy, Washington, DC. 
iene of this document are illegible in microfiche 
products. 


A brief overview is given of experimental results ob- 
tained during the initial operation of the heavy-ion pro- 
| ig at the CERN SPS during the period 1986--1988. 

is paper confines itself to a presentation of results 
on so-called global observables, such as energy flow 
and multiplicity distributions, and on information ex- 
tracted from them. Of particular interest among the 
latter are an estimate of the magnitude and spatial dis- 
tribution of the energy density attained. 3 refs., 27 figs. 
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DE90012286/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Experimental results from studies on nucieus-nu- 
cleus collisions at high q 

G. R. Young. Jun 90, 12p CONF-900135-11 

Contract AC05-840R21400 

General meeting of the Division of Particles and Fields 
of the American Physical Society (15th), Houston, TX 
(USA), 3-6 Jan 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


A short overview is presented of results from the initial 
accelerator-based studies of collisions of heavy nuclei 
at high energies. Some comments are made on the 
global observables studied and their implications for 
achieving conditions for deconfinement. Finally, infor- 
mation available from certain more specific probes se- 
lected for their ability to test whether a deconfined 
system of quarks and gluons is created in such colli- 
sions is presented. 5 refs., 4 figs., 1 tab. 
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Photoelectron ‘ometry with the use of syn- 
chrotron radiation. Foreign trip report, August 29- 
October 1, 1987. 

M. O. Krause. 13 Oct 87, 9p ORNL/FTR-2715 
Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Lectures on photoelectron spectrometry with the use 
of synchrotron radiation were presented at the Nato 
Advanced Study Institute on X-Ray Spectroscopy in 
Atomic and Solid State Physics held in Vimeiro, Portu- 
gal. The X-87 International Conference on X-Ray and 
Innershell Processes held in Paris, France, was at- 
tended and the decision of the International Scientific 
Committee to hold the next conference, X-90, in the 
Oak Ridge area under the chairmanship of the traveler 
was accepted. The Phi poe Department of the Univer- 
sity of Freiburg, was visited. Joint research 
projects were « Rannt with C. A. deLange, Chemis- 
try Department of the Vrije Universiteit, Amsterdam, 
The Netherlands. 
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This ri describes a trip to Australia which includes 
the 14th International Congress of Crystallography, a 
satellite Symposium on Neutron Scattering, and a visit 
to the CSIRO Division of Protein Chemistry. Scientific 
information acquired in the areas of fiber diffraction, 
electron diffraction, diffractometer programs, potential 
energy modelling, high-temperature superconductors, 
macromolecular structure and drug design, and new 
computer technology is discussed. 
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The traveler visited the Institute of Physical and Chem- 
ical Research, Saitama, where he worked on research 
problems of mutual interest with Dr. Y. Yamazaki and 
presented a paper at the International Symposium on 
Dynamic Interactions of Charged Particles with Solids. 
In Okayama, he continued discussions with Dr. Yama- 
zaki and colleagues and presented research results at 
the 12th International Conference on Atomic Collisions 
in Solids (ICACS). Work was done with Dr. Yamazaki in 
furtherance of a collaboration that could be quite ben- 
eficial to DOE rams of the traveler’s groups at 
ORNL. Also, from discussions at both locations, much 
information in areas directly relevant to DOE programs 
at ORNL was obtained. 
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A new international fusion project to design the Inter- 
national Thermonuclear Engineering Reactor (ITER) 
will require a library of evaluated nuclear data. This li- 
brary will be constructed from evaluations provided by 
groups from the USA, Japan, USSR, and Europe. The 
traveler was invited to the Specialists’ Meeting to de- 
scribe eight USA evaluations available for inclusion in 
the data file and to participate in rr plans for 
creation of the library. At the CBNM in Geel, Belgium, 
the traveler obtained new resonance parameters 
measured at CBNM for the isot for chromium for 
use in the US national file ENDF/B-VI, inspected an 
experimental system for measuring double-differential 
neutron emission cross sections which is similar to a 
system under development a ORELA, and presented a 
seminar giving an overview of current work at ORELA. 
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Data for decay heat predictions and fission yield 
evaluation. ae trip report, September 5, 1987- 
September 24, 1987. 

J. K. Dickens. 1 Oct a7, - ORNL/FTR-2689 
Contract AC05-840R2 
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The traveler attended two IAEA-sponsored confer- 
ences held back-to- back at Studsvik, Sweden as an 
official US representative. At the first one, specialists’ 
Meeting on Data for Decay heat Predictions, the travel- 
er presented an invited paper, chaired one session or 
oral reports, and participated in a working group on 
decay data to provide the IAEA recommendations on 
present needs in this area. At the second conference, 
Specialists’ Meeting on Fission Yield Evaluation, the 
traveler participated as a member of the “committee- 
of-the-whole” to study a proposal to recommend that 
the IAEA form a Coordinated Research Program on 
fission yield evaluations. Traveler also visited the The 
(for Theodor) Svedberg Institute at the University of 
Uppsala, Uppsala, Sweden, and presented a seminar 
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Workshop on fusion blanket neutronics. Foreign 
trip June 13, 1987-June 20, 1987. 
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The traveler attended the JAERI-USDOE Workshop 
on Fusion Blanket Neutronics. At this workshop the ex- 
periments being conducted at the Fusion Neutron 
Source Facility (FNS) of JAERI as part of a joint US- 
Japan collaboration and the analysis 

ments were discussed. In the workshop the experi- 
ments, termed Phase 1 were finalized, the experi- 
ments, termed Phase 2 that were conducted in August 
1986 and February 1987, were discussed in detail, and 
a decision was made on the type of experiments that 
will - conducted during the next series of experi- 
ments. 
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The traveler an invited paper entitled “Stud- 
ies to Link the Basic Radiation Hy sm and Chemistry 
of Liquid Water” at the Seventh National Symposium 
on Radiation on Mangalore, India. Prior to the 
meeting, he visited the Bhabha Atomic Research 
Centre (BARC) at Trombay, Bombay, India. There he 
held discussions on research in radiation physics and 
dosimetry and presented a seminar entitled “Basic 
Studies of Early PI and Chemical Changes in Ir- 
radiated Liquid Water.” 5 refs. 
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R. H. Ritchie. 29 Oct 87, 7p ORNL/FTR-2730 
Contract AC05-840R21400 
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The traveler worked with colleagues in Osaka and 
Okayama on collaborative research projects, begun 
over a period of time, dealing with dynamic interactions 
of charged particies with condensed matter. He pre- 
sented one of a total of three invited lectures at a spe- 
cial symposium on lon Beam Interactions with Matter 
that was sponsored by the Japan Society of Applied 
Physics in Osaka. He coauthored an invited paper at 
the 12th International Conference on Atomic Collisions 
in Solids in Okayama and chaired a session at that 
conference on Particle Emissions from Irradiated 
Matter. He also served as rapporteur at that session 
and coauthored two papers in other sessions. Indica- 
tions for collaborative work look excellent. 
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processes. Foreign 
31, 1987. 


The traveler worked in three different main areas 
during this period. In the first, he initiated studies of 
tunable laser-induced clustering in carbon disulfide 
(CS(sub 2)) vapor; in the second, he assisted in suc- 
Solan Given Soioets Oppanaton and in te oue halt 
toion apparatus; and in i 
discussions on the generation of third- and fifth-har- 
monic light in atomic vapors. 
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The traveler attended the Eleventh International Sym- 
posium on Molecular Beams, presented an invited 
paper, and had valuable discussions with other atten- 
dees. Important developments and trends in molecular 
beam research, as described at this preeminent con- 
ference in the field, are summarized. Especially note- 
worthy is the increasing role that molecular clusters 
are coming to play. The reception of work at the Oak 
Ridge National Laboratory in this area, at the confer- 
ence and at the two universities, is further described. 
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Discrete kinetic theory, lattice gas dynamics and 
foundations of hydrodynamics. Foreign trip 
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The traveler participated successively in the Workshop 
of Discrete Kinetic Theory, Lattice Gas Dynamics and 
Foundations of Hydrodynamics, Villa Gualino-Torino, 
Italy, and in the Third International Workshop on Math- 
ematical Aspects of Fluid and Plasma Dynamics, 
Salice Terme-Pavia, Italy, as a guest of the Italian CNR 
(National Council for Research, Mathematical Physics 
Group). At the first Workshop, there were approxi- 
mately 65 participants among whom 35 were speak- 
ers. topics discussed were discrete kinetic theory, 
cellular automata, and the relationship between micro- 
scopic/mesoscopic and macroscopic evolution equa- 
tions. Cellular automata and lattice gas dynamics 
emerged as main areas of ewe research and 
future applications. At the second Workshop, there 
were approximately 80 attendants, 20 contributed 
papers, and 15 invited papers. The main subjects of 
the papers were general methods to study nonlinear 
equations, advances in plasma theory, numerical 
methods, efficient computational schemes, and non- 
linear transport problems. The Italian scientists ex- 
pressed interest in strengthening the collaboration 
with ORNL in the areas of nonlinear partial differential 
equations, and discrete dynamics with applications to 
competitive systems. 
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The traveler spent four weeks at the Japan Atomic 
Energy Research Institute (JAERI), Japan under the 
cooperative research —— on nuclear physics 
between JAERI and MMES and also under the Foreign 
Researcher Inviting Program. The goal of the visit was 
to get the complex computer program SAMMY operat- 
ing on the VAX 780 computer at the Tandem Laborato- 
ry, also on the main computer (IBM type) at JAERI. A 
few limited energy ogee of the new ORELA high- 
resolution (sup 238)U transmission data were ana- 
lyzed at JAERI to confirm that the program was operat- 
ing correctly. The traveler presented a seminar on 
recent research and developments at ORELA, held 
discussions on the neutron programs at the Tandem 
and Linac at JAERI, learned about their progress on 
the production of slow positron beams and on free 
electron lasers, and visited the JPDR Decommission- 
ing Demonstration Program and the large Tokamak 
Fusion Experimental device JT-60. At the Mito Confer- 
ence valuable discussions were held on the present 
Status and future needs of resonance parameters of 
(sup 238)U, on nonstatistical spacing distributions and 
on systematics of neutron strength functions. To satis- 
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fy the future nuclear data needs, continued internation- 
al cooperation is essential for measurements, analy- 
ses, evaluations, and testing. 
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The purpose of the assignment to The Istituto Nazion- 
ale di Fisica Nucleare (INFN) in Naples was to contin- 
ue the collaboration with the heavy-ion nuclear physics 
group. This collaboration included the analysis of ex- 
periments done at the French facilities of SARA and 
GANIL (discussed in reports FTR-2061 and FTR- 
2672). While in Naples, the traveler was invited to give 
a seminar at the Laboratori Nazionali di Legnaro, 
Padua, and to participate with the group of F. Terrasi 
(Naples) in an experiment. In addition, the traveler was 
invited to give a 12-lecture course on the statistical 
model of nuclear reactions for nuclear physics stu- 
dents of the University of Naples and for staff mem- 
bers of the INFN. 
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September 16-October 2, 1988. 

1. Sauers. 4 Oct 88, 7p ORNL/FTR-3081 
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The traveler attended the Ninth international Confer- 
ence on Gas Discharges and Their Applications, which 
was held in Venice, Italy, on my sterrd 19--23, 1988; 
presented two papers, (1) “lon Chemistry in SF(sub 6) 
Corona” and (2) “Production of S(sub 2)F(sub 10) by 
SF(sub 6) Spark Discharge”; and participated in nu- 
merous discussions with conference participants on 
gas discharges related to his work on SF(sub 6). The 
traveler visited the Centre de Physique Atomique at 
the University Paul Sabatier in Toulouse, France, to 
discuss with Dr. J. Casanovas his work on SF(sub 6) 
decomposition. Following that visit, the traveler visited 
the Laboratoire de Photoelectricite at the University of 
Dijon to discuss with Dr. J.-P. Goudonnet his work on 
surface studies and on the use of tunneling electron 
spectroscopy for the chemical analysis of surfaces. 
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The traveler attended the IX International Conference 
on Gas Discharges and Their Applications held in 
Venice, Italy, September 19--23, 1988. He was a 
member of the International Organizing Committee of 
the conference, chaired a scientific session, presented 
a paper, and participated in scientific discussions and 
the planning of the next conference. Also, he ex- 
changed research information and ideas on electron, 
ion, and laser interactions in fluid media with many par- 
ticipants. 


PC A01/MF A01 


062,025 
DE90012387/GAR PC A02/MF A01 
Oak Ridge National Lab., TN. 
— interactions of charged particles. Foreign 
trip — August 25-September 13, 1988. 

: itchie. 26 Sep 88, 7p ORNL/FTR-3040 
Contract AC05-840R21400 
Sponsored by Department of Energy, Washington, DC. 


The traveler worked with colleagues at San Sebastian 
on collaborative research projects, which have been 
conducted over an extended period of time, dealing 
with dynamic interactions of charged particles with 
condensed matter. While there, he participated in a 
Summer School in the Spectroscopy of Solid Surfaces 
and presented three invited lectures at the school. The 
traveler had extensive discussions with colleagues 


which led to new ideas for future research at ORNL. 
The indications for continued collaborative work look 
excellent. 
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Status of p(bar p) collider physics. 

R. K. Ellis. 1989, 16p FNAL/C-90/45-T, CONF- 
8909291-10 
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Topical workshop on proton-antiproton collider phys- 
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ton, DC. 
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This report discusses the following topics: heavy quark 
production; jet physics; vector boson production; and 
vector boson properties. (LSP) 
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Los Alamos National Lab., NM. 
Lectures from the workshop on nucleon-nucleon 
bremsstrahlung, January 25-26, 1990. 

B. F. Gibson, M. E. Schillaci, and S. A. Wender. Jul 
90, 95p LA-11877-C, CONF-900179-Summs 
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Los Alamos National Laboratory (LANL) workshop on 
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Jan 1990. Sponsored by Department of Energy, Wash- 
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The Nucleon-Nucleon Bremsstrahlung Workshop was 
convened at LAMPF on 25--26 January 1990 in order 
to review the theoretical and experimental Ss of 
that reaction with focus on a possible new initiative to 
measure neutron-proton bremsstrahlung using the in- 
termediate-energy, white-spectrum neutron source at 
the LAMPF/WNR facility. Over the course of this in- 
tense day-and-a-half workshop, experts in the field es- 
tablished the historical perspective for both theory and 
experiment, presented result of recent calculations, 
and examined new approaches to the difficult neutron- 
proton bremsstrahlung experiment. Theoretical and 
experimental working groups generated recommenda- 
tions for action and actually converged upon a plan for 
an experimental program, not just a single measure- 
ment. 
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This paper reports on the results of research on a new 
anisotropy of electron systems in a magnetic field. 4 
refs. (FSD) 
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Great improvement has been made in the past several 
years in the quality of optical components used in syn- 
chrotron radiation (SR) beamlines. Most of this 
progress has been the result of vastly improved me- 
trology techniques and instrumentation permitting 
rapid and accurate measurement of the surface finish 
and figure on grazing incidence optics. A significant 
theoretical effort has linked the actual performance of 
components used as x-ray wavelengths to their topo- 
logical properties as measured by surface profiling in- 





struments. Next-generation advanced light sources 
will require optical components and systems to have 
sub-arc second surface figure tolerances. This paper 
will explore the consequences of these requirements 
in terms of manufacturing tolerances to see if the 
present manufacturing state-of-the-art is capable of 
[te the required surfaces. 15 refs., 14 figs., 2 
tabs. 
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This paper discusses the design of the beam injection 
system for the tau-charm factory. Radiation shielding 
of the injection system is also discussed. (LSP) 
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Relativistic klystrons are being developed as a power 
source for high gradient accelerator applications which 
include large linear electron-positron colliders, com- 
pact accelerators, and FEL sources. We have attained 
200MW peak power at 11.4GHz from a relativistic klys- 
tron, and 140MV/m longitudinal gradient in a short 
11.4GHz accelerator section. We report here on the 
design of our relativistic klystrons, the results of our 
experiments so far, and some of our plans for the near 
future. 5 refs., 9 figs. 
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Brief discussions are given of the work that has been 
done on the suppression of the slow component in 
BaF(sub 2), the developments in the understanding of 
undoped Csl, and the properties of the new scintillator 
CeF(sub 3). The properties of the Cherenkov radiator 
PbF(sub 2) along with test beam results are presented. 
Monte Carlo simulations indicate that, with the addition 
of a small amount of scintillator, PbF(sub 2), can be 
made hadron compensating off-line so that the resolu- 
tion of a compensating hadron calorimeter will not be 
degraded by its presence. 14 refs., 6 figs., 4 tabs. 
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Radiation levels in SSC calorimetry. 
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Estimates of ionizing dose and neutron fluence have 
been made for typical SSC detector configurations ex- 
posed to radiation from p-p collisions. Using a descrip- 
tion of “average events” in conjunction with simula- 
tions of secondary processes, it is found that in most 
cases the ionizing dose (D) or neutron fluence ((phi)) 
can adequately be expressed as D (or (phi)) = (A/ 
)(r(sup 2)sin (sup (alpha) + 2) (theta)). Here A depends 
on the process and exposure time, and (alpha) is 
slightly less than unity. For calorimetry r is the distance 
from interaction point. Under nominal conditions a 
calorimeter element 2 m from interaction point and 
6(degree) from the beam line is subjected to an annual 
dose is 0.1 MGy at electromagnetic shower maximum 
and an annual neutron fluence of 10(sup 14) cm(sup 
(minus)2) at hadronic cascade maximum. A detector at 
an 8 TeV (times) TeV p-p collider with the same “‘phys- 
ics reach” would experience about 27 times as much 
radiation. 21 refs., 7 figs., 2 tabs. 
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The Ee op in the SSC must cross at a small 
angle, so tt when the bunches pass each other 
away from the interaction point (IP), they are sufficient- 
ly separated to avoid disruptive beam-beam forces. 
However, the crossing angle is so small that the adja- 
cent quadrupoles must be common to both beams. 
Only after passing through four common quadrupoles 
on each side of the IP, are the beams split by vertical 
dipoles into separate beamlines. In order to make the 
closed orbits of the two beams cross at a definite 
angle at the IP (within a range up to 150 (mu)rad), a 

series of correction dipoles are placed in the inser- 
tions. If these dipoles are excited in such a way as to 
control the closed orbits alone, the dispersion will be 
mismatched, reaching values of up to 50 cm in the 
arcs. This mismatch is due to the closed orbit displace- 
ments in the interaction region (IR) quadrupoles, caus- 
ing them to act as bending magnets. Therefore, both 
the closed orbit and dispersion must be matched si- 
— Solutions to this problem are presented. 

igs. 
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The work that has been done on the SSC dipole over 
the past year is summarized in this paper, which is di- 
vided into four sections: cable development and pro- 
duction, cryostat design, cold mass design, and model 
magnet testing. 13 refs., 2 figs., 7 tabs. 
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Full-length SSC R&D dipole magnets instrumented 
with four voltage taps on each turn of the inner quarter 
coils have been tested. These voltage taps enable ac- 
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curate location of the point at which the quenches start 
and detailed studies of quench development in the 
coil. Attention here is focused on localizing the quench 
source. After recalling the basic mechanism of a 
quench (why it occurs and how it propagates), the 
method of quench origin analysis is described: the 
quench propagation velocity on the turn where the 
quench occurs is calculated, and the quench location 
is then verified by reiterating the analysis on the adja- 
cent turns. Last, the velocity value, which appears to 
be higher than previously measured, is discussed. 
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This paper concentrates on the accelerator physics 
processes which are expected to limit the performance 
of the SSC. There are two broad classes of accelerator 
physics processes --- single particle and collective. 
Collective effects are caused by the macroscopic elec- 
tromagnetic fields generated by the numerous circulat- 
ing charged particles (about 10(sup 10) particles per 
bunch). These fields are influenced by the environ- 
ment, such as the metallic vacuum chamber walls, and 
act back upon the circulating charged particles. For ex- 
ample, a single bunch can disrupt itself significantly on 
one pass through a particular structure in an accelera- 
tor. Or, if the fields ring for long enough and have the 
right frequency, a single bunch can be affected on sub- 
sequent turns by the disturbance it laid down on a first 
turn. Multi-bunch effects occur when a trailing bunch 
reacts to the ringing fields laid down by preceding 
bunches. The performance of the SSC is considered 
here only in the context of single particle models, in 
which a test particle circulates a collider for many turns 
in the presence of static electromagnetic fields. These 
fields are conceptually divided into linear restoring 
forces --- in which the motion is stable --- and nonlinear 
perturbations. 
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Finite element methods are used to calculate the addi- 
tional mechanical support offered by different configu- 
rations of the yoke and shell for the SSC dipoles. In 
this analysis, horizontally and vertically split yokes with 
different gaps between the yoke halves are evaluated 
in terms of collar deflections and coil stresses. The re- 
sults show that the yoke offers significant additional 
support for the collars against the Lorentz forces. 
Collar deflections due to Lorentz forces can be re- 
duced 50--75% by using the various yoke configura- 
tions studied here. Additionally, the analysis indicates 
that vertically split yokes are preferable to horizontally 
split yokes for maintaining a uniform stress state 
across the coil poles, and that for either horizontally or 
vertically split yokes, an open midplane gap between 
the yoke halves at 4.2 K results in a smaller coil stress 
loss during cooldown. 3 refs., 5 figs., 2 tabs. 
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isis of an SSC dipole magnet 
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M. S. Chapman, and R. H. Wands. Aug 89, 10p 
CONF-8902184-1 
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International industrial symposium on the supercollider 
(lISSC), New Orleans, LA (USA), Feb 1989. nsored 
by nt of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Finite element methods are used to calculate the me- 
chanical behavior of an SSC superconducting dipole 
magnet under different loading conditions. A two-di- 
mensional model of the NC-9 design (aluminum col- 
lars) has been developed and used to calculate the 
transverse deflections and stresses in the dipole after 
assembly of the magnet, cooldown to 4.2 K, and ener- 
gization to 6.6 T. Verification of the results with experi- 
mental measurements and observations, and limita- 
— the analysis, are also discussed. 6 refs., 6 figs., 
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The depth of calorimetry required for SSC experiments 
is investigated using data of hadronic shower develop- 
ment in neutrino detectors and a parameterization of 
average hadronic shower shapes. The effect of ha- 
dronic shower fluctuations is included. A depth of nine 
to ten proton absorption lengths in iron is found to be 
sufficient to contain at least 95% of the energy of 95% 
of 1-TeV jets. 6 refs., 5 figs. 
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| summarize the basic characteristics of the Supercon- 
ducting Super Collider and describe the experimental 
environment of its high- luminosity interaction regions. 
| then review some of the discovery possibilities 
opened by the SSC, with special attention to the ad- 
aa conferred by particle identification. 16 refs., 8 
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Over the past year, magnets that meet the SSC field 
and quench training criteria have been developed as a 
result of the detailed understanding of magnet per- 
formance made possible by tests on a series of model 
magnets. The SSC dipole magnet design is a 
cos(theta) style coil with a 4-cm aperture and a mag- 
netic length of 16.6 m. The design operating field is 6.6 
T at a current of 6.5 kVA. Design, fabrication, and test- 
ing of full-length model magnets has been a coopera- 
tive effort among the SSC Central Design group and 
three major national laboratories: BNL, FNAL, and 
LBL. 13 refs., 7 figs., 1 tab. 
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| review the scientific motivation for an experimental 
assault on the 1-TeV scale, elaborating the idea of 
technicolor as one interesting possibility for what may 
be found there. | then summarize some of the discov- 
ery possibilities opened by a high-luminosity, multi-TeV 
proton-proton collider. After a brief resume of the ex- 
perimental environment anticipated at the SSC, | 
report on the status of the SSC R&D effort and discuss 
the work to be carried out over the course of the next 
year. 37 refs., 10 figs., 1 tab. 
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| discuss some possibilities for neutrino experiments in 
the fixed-target environment of the SPS, Tevatron, and 
UNK, with their primary proton beams of 0.4, 0.9, and 
3.0 TeV. The emphasis is on unfinished business: 
issues that have been recognized for some time, but 
not yet resolved. Then | turn to prospects for proton- 
proton colliders to explore the 1-TeV scale. | review 
the motivation for new physics in the neighborhood of 
1 TeV and mention some discovery possibilities for 
high-energy, high-luminosity hadron colliders and the 
implications would have for neutrino physics. | 
raise the possibility of the direct study of neutrino inter- 
actions in hadron colliders. | close with a report on the 
status of the SSC project. 38 refs., 17 figs. 
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Four full-scale SSC R&D dipole magnets incorporating 
successive mechanical design improvements, have 
been quench tested. Three of these magnets are 
heavily instrumented with sensors to measure the me- 
chanical behavior of the magnets and verify the per- 
formance of the mechanical improvements and with 
multiple voltage taps to locate the origin of quenches. 
The last two magnets of this series reach the SSC 
design operating field of 6.6 T in two or fewer 
uenches. Load cells and motion sensors show that in 
se two magnets the azimuthal clamping stress is 
higher at zero current and drops more slowly with exci- 
tation than in previous long magnets and that the axial 
motion of the coil upon excitation has been greatly re- 
duced. Quenches are found to originate preferentially 
ing design improve- 
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The current status of the SSC lattice design is dis- 
cussed. The proton-proton collider, consisting of two 
vertically separated rings, has eight experimental and 
utility long straight sections located in two clusters. 
The clusters are separated by two arcs containing 
90(degree) phase advance cells. Each cluster is made 
up of four modules, and each module contains normal 
cells, dispersion suppressers, and a straight section. 
The module focusing structure is antisymmetric about 
the center of the straight section. The 90(degree) cells 
enhance resistance to field imperfections and allow 
use of a compact type of dispersion suppresser. The 
optical design of the experimental straight sections is 
functionally modular, limits high (beta)-function values 
to the central triplets, and permits easy tuning between 
the injection and collision optics, during which the 
phase interval between neighboring straight sections 
is fixed at values that minimize chromatic perturba- 
tions. 4 refs., 4 figs. 
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This paper discusses the following concepts related to 
nonlinear dynamics in storage rings: canonical pertur- 
bation theory; resonances; Hamilton-jacobi equations; 
tracking simulations; explicit canonical —_ 
taylor and lie maps; and differential aigebra. (LSP) 
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The influence of the propagation velocity of the normal 
zone of four phenomena was investigated: the temper- 
ature dependence of the specific heat and the thermal 
conductivity; the current-sharing zone, the electromag- 
netic diffusion of current through a possible super-sta- 
bilizer, and the thermal diffusion through a possible in- 
sulator. At the beginning, these influences were stud- 
ied independently of each other. In all cases, after cre- 
ating a model of the particular phenomenon, the equa- 
tions of the thermal and electromagnetic behavior 
were solved analytically and the expressions for the 
propagation velocity obtained. These expressions 
were then put into nondimensional forms, which have 
allowed us to define four correction factors taking into 
account the studied influences, depending only on one 
or two nondimensional parameters. Subsequent stud- 
ies were made to investigate how to combine these 
correction factors in order to obtain general formulas 
for the velocity, taking into account a part or all of 
these influences. A review is presented here of these 
formulas, which are of interest for the superconducting 
windings, where the heat transfer to helium can be ne- 
glected on the time scale of the quench process. 33 
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A data acquisition and analysis instrument for the mee 
essing of accelerator beam position monitor (BPM) 
signals has been assembled and used preliminarily for 
beam diagnosis of the Fermilab accelerators. Up to 
eight BPM (or other analogue) channels are digitized 
and transmitted to an acquisition Sun workstation and 
from there both to a monitor workstation and a work- 
station for off-line (but immediate) data analysis. A co- 
herent data description format permits fast data object 
transfers to and from memory, disk and tape, across 
the Sun ethernet. This has helped the development of 
both general purpose and a rpg ne data 
analysis, presentation and control tools. Flexible soft- 
ware permits immediate —— display in both time 
and frequency domains. The instrument acts simulta- 
neously as a digital oscilloscope, as a network analyz- 

er and as a correlating, noise-reducing spectrum ana- 
lyzer. 2 refs., 3 figs. 
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Short, medium,a nd long time scale Hamiltonians de- 
scribing the E778 experiment are presented, corre- 
sponding to smear, capture fraction, and tune modula- 
tion types of measurements. A one-turn “ discrete” 
Hamiltonian representing motion in the presence of 
thin multipoles is derived from nonlinear projection 
maps, leading to expressions for distortion functions, 
Fourier spectra, normalized covariances, and smear. 
An N-turn Hamiltonian is derived representing motion 
at a tune near a rational fraction I/N, leading to expres- 
sions for detuning, resonance isiand width, resonance 
island tune, and persistent capture fraction. Generat- 
ing functions appropriate to slow and fast tune modula- 
tion are presented, leading to four conditions which 
partition the tune modulation plane into four distinct 
“phases” of dynamical behavior. 9 refs., 2 figs. 
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The first stage of the project involved testing the ef- 
fects of various configurations upon the oscillator 
strengths and energy splittings of the various states of 
O-like Kr. The wave function remains, perhaps, the 
most important single item in these types of calcula- 
tions. Appropriate configuration interaction wave func- 
tions were constructed after extensive testing on the 
effect of configurations upon the f-values using the 
LSU IBM 3033/3081 machines. After discussions with 
Dr. K. Reed and experimentalists at the LLNL, a new 
set of states, Set |, was generated for production work. 
These have since been reduced further after consulta- 
tion with Dr. Ron Henry at LSU to the Set Il in order to 
reduce the enormous computer time required. The ten 
target wave functions for boron-like N are given and 
the corresponding energies. Elastic and inelastic cross 
sections have been calculated using a 10-state R- 
matrix method. The results were contrasted with those 
from a DW calculation. 
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Our interest in efficient storage of cold, nonneutral 
plasma has been motivated by the elegant Studies on 
oo ic nonneutral electron plasmas at UCSD and 
ie remarkable results obtained from the laser- 
OY hod ion plasmas at the NIST, Boulder, Colorado. 
Also motivating our study is the perceived need to de- 
velop the most expedient means of storing antimatter, 
whether it be antiprotons for gravitational studies or 
positrons for a variety of physics experiments and di- 
agnostic purposes. One of the most explored technol- 
pong of confining nonneutral plasmas is the Penning 
trap. The maximum number density of cold nonneutral 
plasma that can be stored in such a trap is B(sup 2)/ 
oy 0)me(sup = in which B(sup en aad 0) 
coyne ogee ) magnetic energy density and 
mo(sup 2) is rest energy of the stored charges. In 
this paper, we shall present a synopsis of the results of 
our theoretical exploration of the effect on this hydro- 
Static limit, the so-called “Brillouin” limit, of altering the 
geometry of the confining vacuum magnetic field while 
maintaining the field’s azimuthal symmetry. In particu- 
lar, we shall analyze equilibrium confinement by, first, a 
poloidal magnetic field, B(sub 4)(r,z)(cflx r) + B(sub 
zrzKorx z), and second, a toroidal magnetic field, 
along with the concomitant electrostatic fields. 
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= gor ines me oe ion source at TRIUMF relies on 

ing of a sodium vapour charge ex- 
pmb cell for br poteionton. The laser system is de- 
scribed. 3 refs., 6 figs. 
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We study the leptonic CP violation effects in lepto- 
quark models. We show that in general the leptoquark 
contribution to the longitudinal muon polarization 
effect in (eta) (yields) (mu)(sup (pius))(mu)(sup 
(minus)) decay is very small and in a model which has 
no couplings induced by the leptoquark between differ- 
ent generations, both the electric dipole moment of 
electron or muon and longitudinal polarization of elec- 
tron in (pi)(sup 0), (eta) (yields) e(sup (plus))e(sup 
(minus)) decays can be large. 14 refs. 
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We summarize some of the information about the nu- 
cleon-nucleon force which has been obtained by com- 
paring recent calculations of proton-proton brems- 

hlung with cross section and analyzing power data 
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TRIUMF bremsstrahlung experiment. 
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comments are made as to how these results 
extended to neutron-proton bremsstrahlung. 17 


can be 
refs., 6 figs. 
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A description of the search for the rare decay K(sup 
Re. B ny y (pi)(sup ——— (ru) at Brookhaven 
tional Labora is presented. Results from the 
al iconan and expectations for the 
1989 data set will be outlined. Other branches have 
been searched for using the same detector, and pre- 
limii results are given for K(sup +) — (pi)(sup 
+)(mu)(sup (minus))(mu)(sup +) and K(sup +) 
— (pi)(sup +)(gamma)(gamma). 4 refs., 6 figs., 1 
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An updated review of recent experimental results in- 
volving rare kaon decays is presented. The current 
round of experiments has already resulted in increased 
detection ranging from one to two orders of 
magnitude. Further advances are anticipated. 44 refs., 
1 ., 2 tabs. (ERA citation 15:037779) 
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| will review several important results related to the 
short-range nucleon-nucleon and delta-nucleon inter- 
action that have been obtained from recent studies of 
pion double charge exchange in selected nuclei. 32 
refs., 5 figs., 3 tabs. 
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For the past several years the Accelerator Technology 
Division at Los Alamos National Laboratory has been 
working under Strategic Defense Initiative sponsorship 
to — a peered baa (NPB) —— 
system. A weapon gr lem generates 
of MWs of waste which must be dissipated in 
some fashion. Meaney Sate Serre oo par reat may 
ee Se Spleen ge nek rape 
is to 


liquid from the 
directly radiate the sed heat to deep space. The 
ite the heat in some type of 


third method is to di 
pace re aby hay objective of this workshop 
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is to try to determine the best way to dissipate MWs in 
space. 
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We examine magnetic field penetration in the Plasma 
Opening Switch, exploring, in particular, advective field 
penetration arising in conjunction with radial density 
gradients across the cathode anode gap. Our calcula- 
tions have been completed with the implicit multi-fluid, 
ANTHEM code. We show favored penetration along a 
radial density jump, unstable plain wave penetration 
for a 1/(y (minus) y(sub (alpha) + (epsilon))) density de- 
pendence (with y measured from cathode to anode at 
Y(sub (alpha))) in planar switches, and the penetration 
of finger-like magnetic field perturbations, when the fill 
plasmas bears initial sinusoidal disturbances on its 
generator interface. 7 refs., 4 figs. 
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We report a new upper limit of 13.4 eV (95% confi- 
dence level) on the mass of the electron antineutrino 
from a study of the shape of the beta spectrum of free 
molecular tritium. This result appears to be inconsist- 
ent with a reported value for the mass of 26(5) eV. The 
electron neutrino is evidently not massive enough to 
close the universe by itself. 21 refs., 1 fig., 2 tabs. 
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A precise measurement of the atomic mass depend- 
ence of dimuon continuum and vector-meson produc- 
tion induced by 800 GeV/c protons is reported. Ap- 
proximately 700,000 muon pairs with dimuon mass M 
{ge) 3 GeV were recorded from targets of (sup 2)H, C, 

, Fe, and W. The ratio of Drell-Yan dimuon yield per 
nucleon for nuclei versus (sup 2)H, R = Y(sub A)/ 
Y(sub 2H), is sensitive to modifications of the antiquark 
sea in nuclei. No nuclear dependence of this ratio is 
observed over the range of target-quark momentum 
fraction 0.1 < x(sub t) < 0.3. For x(sub t) < 0.1 the 
ratio is slightly less than unity for the heavy nuclei. 
These results are compared with predictions of models 
of the EMC effect. A depletion of the yield per nucleon 
from heavy nuclei is observed for the J(Psi), 
(Psi)(prime), and (Upsilon) production. This depletion 
exhibits strong dependence on x(sub f) and p(sub t). 
25 refs., 19 figs., 1 tab. 
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The existence of thresholds for electrical discharge 
onset suggests a functional relation between macro- 
scopic resistivity and current. At low current, the resis- 
tivity should be inversely proportional to the magnitude 
of the current. Macroscopic models which employ this 
scaling predict many empirically observed properties 
of transient electrical discharges, such as (1) thresh- 
olds for onset of current, (2) pt termination of cur- 
rent in active regions of a current channel, (3) current 
restart in passive regions of current channels, (4) lead- 
ers, and (5) residual charge, both in channels and at 
sources when current terminates. We present an over- 
view of research with these models and use examples 
to illustrate the results that have been obtained. We 
also show how these models predict current channel 
formation and describe results of efforts to benchmark 
theory with experimental data. 12 refs., 9 figs. 
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A gallium solar neutrino detector is sensitive to the full 
range of the solar neutrino spectrum, including the 
low-energy neutrinos from the fundamental proton- 
proton fusion reaction. If neutrino oscillations in the 
solar interior are responsible for the suppressed (sup 
8)B flux measured by the Homestake (sup 37)Cl exper- 
iment and the Kamiokande water Cherenkov detector, 
then a comparison of the gallium, chlorine, and water 
results may make possible a determination of the neu- 
trino mass difference and mixing angle. A 30-ton _ 
lium detector is currently operating in the Baksan | 

ratory in the Soviet Union, with a ratio of expected 


pect 
solar signal to measured background (during the first 
= > two (sup 71)Ge half lives) of approximately one. 
refs. 
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We solve numerically the problem of pair production 
from an external electric field in 1 + 1 dimensions in- 
—- quantum back-reaction from the produced 
pairs. We find that in the linear regime our numerical 
results agree perfectly with analytic calculations. In the 
strong field regime where tunnelling is uninhibited we 
determine the time it takes for the electric field to de- 
grade due to energy transfer to the large number of 
pion field degrees of freedom. The problem has three 
time scales--the oscillation frequency of the charged 
quanta, the induced plasma oscillation frequency due 
to the production of pairs and finally the time scale for 
energy to be transferred from the electromagnetic field 
to the pion field. 4 refs., 5 figs. 
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We analyze the phenomenon of baryon number viola- 
tion at finite temperature in the standard model, and 
derive the relaxation rate for the baryon density in the 
high temperature electroweak plasma. The relaxation 
rate, (gamma) is given in terms of real time correlation 
functions of the operator E(center dot)B, and is directly 
proportional to the sphaleron transition rate, (Gamma): 
(gamma) (preceq) n(sub f)(Gamma)/T(sup 3). Hence it 
is not instanton suppressed, as claimed by Cohen, 
Dugan and Manohar (CDM). We show explicitly how 
this result is consistent with the methods of CDM, once 
it is recognized that a new anomalous commutator is 
required in their approach. 19 refs., 2 figs. 
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This report is a users manual on the Bevalac accelera- 
tor facility. This paper discuses: general information; 
the Bevalac and its operation; major facilities and ex- 
perimental areas; and experimental equipment. 
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Several 17-meter-long SSC R&D dipole magnets, in- 
strumented with numerous —. taps on the inner 
quarter coils, have been tested. These magnets, pro- 
tected with quench heaters, differed in mechanical de- 
tails as well as in the cables used for the winding. The 
voltage taps enabled us to measure longitudinal and 
azimuthal quench propagation velocities. Summary 
plots of these velocities are presented showing that, 
even though the Fourier conduction model doesn’t 
apply, the mechanism of the quench is reproducible 
from magnet to magnet. Correlations are established 
between the velocities and the fraction of short 
sample. After showing that for currents higher than 
5000 A the magnet is self-protected, we investigate 
the relation between the number of MIITs and the 
quench characteristics. 16 refs., 9 figs. 
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In each early collision in a high-energy hadronic cas- 
cade about 1/3 of the energy goes into (pi)(sup 0)’s 
and is thereafter lost to hadronic interaction. As a 
result, the level of low-energy hadronic activity in an 
absorber (as measured by the total yield of (approx)1 
MeV neutrons, the total number of nuclear collisions 
above some cutoff energy, the response of a calorime- 
ter when electromagnetic components are excluded, 
etc.) rises more slowly than linearly with energy. A 
naive induction argument yields a power law depend- 
ence with an exponent m near 0.85. Simulations with a 
variety of codes corroborate this result for E > 10 
GeV. To the extent that this functional form is valid, the 
ratio of a calorimeter’s response to an incident elec- 
tron to that for an incident hadron is R(sub e)/R(sub h) 
(= e/(pi)) = 1/1 (minus) (1 (minus) (epsilon)(sub h)/ 





(epsilon)(sub e))(E/E(sub 0))(sup m(minus)1), where 
(epsilon)(sub e) and (epsilon)(sub h) are the calorime- 
ter efficiencies for detecting low- energy electronic and 
hadronic energy deposition, respectively, and E(sub 0) 
is a scale factor near 1 GeV. This one-parameter func- 
tion (if we neglect the slight m dependence) provides a 
good fit to available test-beam data, and has the cor- 
rect asymptotic behavior. 15 refs., 14 figs. 
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Results are presented for tracking protons within the 
superconducting Super Collider during the injection 
phase for up to seven million turns. The results for the 
4cm and the 5 cm aperture machines are compared. X 
and y invariant amplitude and phase space information 
are given which are characteristic of bounded chaotic 
motion. The present long term tracking results were 
obtained using SSCTRK for groups of four particles 
started at four different equally spaced injection points 
on eight different machines, each characterized by a 
different random seed. A qualitative interpretation of 
the dynamical behavior of the protons is given in terms 
of some simple models using nonlinear differential 
equations. 4 refs., 28 figs. 
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A two-dimensional, electromagnetic, electron fluid 
computer code for microwave-induced surface break- 
down in low-pressure air is developed, based on finite 
difference approximations of Maxwell’s equations for 
TM(sub om) modes in cylindrical waveguides and ap- 
proximate electron conservation equations for continu- 
ity with convective terms, momentum, and energy. The 
code employs collision frequencies for air and an im- 
plicit, block-iterative optionally stiff, variable time step 
solver. A 2.856 GHz, 1 MV/m amplitude, radial electric 
field pulse in a highly dispersive waveguides impinges 
on two different, model field emission structures with 
the same emission threshold (0.2 MV/m) and rate 
(10(sup 11)/m(sup 3)-s). One structure is a perfectly 
conducting flat end plate; whereas, the other is a per- 
fectly —— axial stub of 0.413 cm radius by 1.69 
cm length on a flat end plate. In each test case, peak 
electric fields occur where expected, initial electron 
generation is by field emission, and later electron gen- 
eration is by avalanche ionization. The location of peak 
electron generation is where expected, and the 
amount of generated electron density varies qualita- 
tively with air pressure as theoretically expected 6 
refs., 7 figs., 2 tabs. 
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Tracking a full SSC lattice to determine the long-term 
dynamic aperture is very computer-intensive. The 
author argues that low-order maps ((le)9) may have 
enough information to determine long-term apertures. 
However, evaluating such maps is not trivial and can 
consume more time than tracking the original lattice. 
The author describes a way to construct an “equiva- 


lent” one-turn map consisting of a small number of 
kicks, which to any specified order has the same gen- 
erator as the original map, and minimizes spurious 
high-order terms. For a ninth-order map, the number of 
kinks is 36, and can be evaluated 50 times faster than 
SSC element-by-element tracking. Perhaps more im- 
portantly, the conjecture that low-order terms of the 
map determine long-term behavior can be tested. An 
affirmative result would allow simulation of the SSC in 
the Tevatron by adding a suitable set of nonlinear 
lenses. 7 refs. 
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bs the past year we have succeeded in obtaining a 

TW/cm(sup 2) proton focus on Sandia National Lab- 
poh oat Particle Beam Fusion Accelerator (PBFA) Il. 
This has allowed us to shift our experimental emphasis 
to the impiementation of an improved ion diode geom- 
etry for higher voltage operation, full azimuthal beam 
characterization, and especially lithium ion source ex- 
periments. We have made significant progress in each 
of these areas during the past year, demonstrating 10 
MV diode operation, (plus minus)10% azimuthal beam 
symmetry, and promising initial results from lithium ion 
source experiments. 8 refs., 6 figs. 
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Advances in ion beam theory, diagnostics, and experi- 
ments in the past two years have enabled efficient 
— of intense proton beams on PBFA Il, and 
locusing of the beam power to 5.4 TW/cm(sup 2) ona 
Caen dammater target. Target experiments have been 
started with the intense proton beams, since the range 
of protons at 4--5 MeV is equivalent to that of lithium at 
30 MeV. Three series of experiments have been con- 
ducted using planar, conical, and cylindrical targets. 
These tests have provided information on ion beam 
power density, uniformity, and energy deposition. In 
order to increase the power density substantially for 
target implosion experiments, we are now concentrat- 
ing on development of high voltage lithium ion beams. 
10 refs., 13 figs. 
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Since June 1989 most of my research has been devot- 
ed to early Universe cosmology. The four focal points 
have been: Galaxy and large-scale structure formation 
with cosmic strings. Quantum field theoretical effects 
near cosmic strings and their observational signatures. 
Dynamics of inflationary Universe models. Quantum 
particle production and formation of topological de- 
fects during phase transitions. 
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Task D’s research is focused on the understanding of 
elementary particle physics through the techniques of 
quantum field theory. We make intensive use of com- 
puters to aid our research. During the last year = 
have made significant progress in understandi 

weak interactions through the use of Monte be 
methods as applied to the equations of quenched lat- 
tice QCD. We have launched a program to understand 
full (not quenched) lattice QCD on relatively large lat- 
tices using massively parallel computers. Because of 
our awareness that Monte Carlo methods might not be 
able to give a good solution to field theories with the 
computer power likely to be available to us for the for- 
seeable future we have launched an entirely different 
numerical approach to study these problems. This 
“Source Galerkin” method is based on an algebraic 
approach to the field theoretic equations of motion and 
is (somewhat) related to variational and finite element 
techniques ied to a source rather than a coordi- 
nate space. results for relatively simple problems 
are sensationally good. In particular, fermions can be 
treated in a way which allows them to retain their 
= as independent dynamical entities in the theory. 
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An experimental program in strong and electro-weak 
interaction physics of elementary particles is being car- 
ried out using electronic detection techniques. Experi- 
ments have been performed at Brown, Brookhaven, 
and Fermilab. The work described in this report by the 
Electronic Detector Group addresses the following: 
neutrino interactions and intrinsic properties, prepara- 
tions for experiments (”D--ZERO”) at the FNAL 2 TeV 
(bar p)p Collider, new detection techniques for neutri- 
no properties. 
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Research this past year was carried out in the fields of 
cosmic strings and galaxy formation, inflationary 
models of the universe, topological defects and phase 
transitions, group contractions and chiral fermions, 
low-frequency approximations in (QCD), loop brems- 
strahlung of e(sup +)e(sup (minus)) and (mu)(sup 
+)(mu)(sup — pairs in heavy-ion collisions, ap- 
proximations to solutions of non-linear differential 
equations, the use of “continued functions” as solu- 
tion to vortex problems, string theory and large-N 
matrix modeis, topological expansions in QCD, one-di- 
mensional string theory and its infrared divergences, 
strings in less than one-dimension, hadron-hadron 
interactions and the possible existence of the od- 
deron, electroweak interactions and possible new 
physics in the TeV range, axions, quark flavor mixings 
and neutrino oscillations, large-N matrix models and 
their relation to string theories and two-dimensional 
quantized gravity, and the statistical mechanics of 
strings at high temperatures. 
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Two prototype tracking system modules of the LVD 
detector have been produced by the direct-mount 
method and tested. The direct-mount procedure was 
proposed by a subgroup (mainly US) of the LVD Col- 
laboration. This method has the advantages over the 
previous (hood) design of greater signal-to-noise ratio, 
of providing spacing een the two streamer cham- 
ber layers of each tracking plane to improve track re- 
construction and ular resoluation, economy and 
speed of production. tests have shown very satis- 
factory performance, both of the mechanical aspects 
and of the read-out electronic which are principally 
Brown’s responsibility. The Collaboration has agreed 
to proceed with production by this method. The full 
boot node data acquisition computer and one tower 
microvax, both provided by the Brown group, have 
been installed Hall A of Gran Sasso, where data acqui- 
sition development will proceed. FNAL Experiment 
E782, a study of the interactions of muons from the 
Tevatron, using an upgraded version of the E745 
hybrid system, is now running at Fermilab. During the 
past year, film analysis of the 1987 run of E745, a 
study of the interactions of muon neutrinos, was es- 
sentially completed and a data summary tape is being 
produced. Also during the past year, analysis has con- 
tinued both on the data of our experiments on interac- 
tions of hadrons with protons and heavier nuclei 
(FNAL E565, E570, E299, E154) and on the data of 
SLAC experiments BC72/73/75, studying the interac- 
tions in hydrogen of 20GeV/c photons. 
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Neural network techniques provide promising solu- 
tions to pattern recognition problems in high energy 
physics. We discuss several applications of back prop- 
agation networks, and in particular describe the oper- 
ation of an electron algorithm based on calorimeter en- 
ergies. 5 refs., 5 figs., 1 tab. 
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An experimental program based upon the study of 
hadron collisions at the highest available energy is 
being carried out with the support of an Outstanding 
Junior Investigator Award to Prof. Richard Partridge. 
The work described in this report includes the develop- 
ment of the Level 0 trigger for the DO experiment at 
Fermilab preparation for the DO physics program, and 
studies of detector design for the Superconducting 
Super Collider (SSC). 
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Short communication. 
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The production of top at the Fermilab Tevatron DO de- 
tector was investigated using full Monte Carlo and 
event reconstruction packages. In total, 480 events 
were generated for m(sub T) = 150 GeV/c(sup 2) in 
the specific t((bar t)) (yields) b((bar b)) + W(sup (plus 
minus)), with at least one W decaying to leptons. 
These events were then analyzed in an attempt to find 
characteristic signals for top production at DO. 21 figs. 
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This thesis presents the results of some of the author’s 
work in the High Energy Physics Group at Brown Uni- 
versity, work done within the framework of the DO col- 
laboration at the Fermilab Nationai particle accelera- 
tor. To allow a broader audience an easier understand- 
ing of the experimental data presented, a brief review 
of the relevant areas of Particle Physics precedes the 
description of the experimental setup and results. 
Monte Carlo simulations of Z boson production at the 
DO experiment were made to allow for precise predic- 
tions of expected data at the accelerator when con- 
struction reaches completion. The specific work that 
was executed is presented in detail, from the point of 
view of experimental high energy research, followed 
by comments on the results obtained and on possible 
future directions. 4 refs., 15 figs. 
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The Users of the LBL 88-inch Cyclotron are preparing 
a proposal to produce exotic, i.e., radioactive beams. 
The facility will consist of a high-current 30 MeV cycio- 
tron to generate the radioactive nuclei, an ECR source 
that can be coupled to different production targets, 
and the 88-Inch Cyclotron to accelerate the radioac- 
tive ions. Thus, the basic concept is that of the double 
cyclotron system pioneered at Louvain-la-Neuve, al- 
though the initial emphasis will be on producing a vari- 
ety of light proton-rich beams at energies up to 10 
MeV/A. At this workshop we wish to outline what is 
being planned, to invite comments and suggestions, 
and, especially, to encourage participation. We believe 
that this facility will be an important step toward estab- 
ae the scientific and technical basis for a National 
High Intensity Facility. This can be achieved through 
active participation by members of the radioactive 
beam (RB) community in (1) experiments with high 
quality radioactive beams of moderate intensity and, 
(2) R&D on high beam-power targets and highly effi- 
cient ion sources. 5 refs., 4 figs. 
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We describe how one can perform a single resonance 
calculation using the single resonance map and the 
co-moving map. Again we emphasize that all the con- 
cepts of this paper have been implemented for the 
most complicated situations using the Differential Al- 
gebra Package of Berz. In theory, it is possible and 
desirable to do similar calculations on fitted maps (a la 
Warnock) with fitted canonical transformations, unfor- 
tunately the tools based on fitted maps are not yet a 

versatile as DA-based tools. 5 refs. : 
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Neutron-rich rare-earth nuclei were produced in multin- 
ucleon transfer reactions of (sup 170)Er and (sup 
176)Yb projectiles on (sup nat)W targets at the Law- 
rence Berkeley Laboratory SuperHILAC and their ra- 
dioactive decays properties studied at the on-line 
mass separation facility OASIS. Two unknown iso- 
topes, (sup 169)Dy (t (sub 1/2) (equals) 39 (plus 
minus) 8 s) and (sup 174)Er(t(sub 1/2) (equals) 3.3 
(plus minus) 0.2 m) were discovered and their decay 
characteristics determined. The decay schemes for 
two previously identified isotopes, (sup 168)Dy (t(sub 
1/2) (equals) 8.8 (plus minus) 0.3 m) and (sup 171)Ho 
(t(sub 1/2) (equals) 55 (plus minus) 3 s), were charac- 
terized. Evidence for a new isomer of 3.0 m (sup 
168)Ho(sup g), (sup 168)Ho(sup m) (t(sub 1/2) 
(equals) 132 (plus minus) 4 s) which decays by isomer- 
ic transition (IT) is presented. Beta particle endpoint 
energies were determined for the decay of (sup 
168)Ho(sup g), (sup 169)Dy, (sup 171)Ho, and (sup 
174)Er, the resulting Q(beta)-values are: 2.93 (plus 
minus) 0.03, 3.2 (plus minus) 0.3, 3.2 (plus minus) 0.6, 
and 1.8 (plus minus) 0.2 MeV, respectively. These 
values were compared with values calculated using 
recent atomic mass formulae. Comparisons of various 
target/ion source geometries used in the OASIS mass 
separator facility for these multinucleon transfer reac- 
tions were performed. 73 refs., 40 figs., 11 tabs. 
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This paper describes the design and operation of the 
advance neutron source facility. (LSP) 
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The traveler spent two weeks at CERN working with H. 
-A. Gustafsson of Lund University on a complete rede- 





sign of the Vom electronics used by the WA80 exper- 
iment at the CERN SPS. This “new trigger” incorpo- 
rates much more programmable logic than previously 
and includes new monitoring electronics and digital os- 
cilloscopes interfaced to the main on-line computer. 
This new trigger will see its first on-line use during the 
heavy-ion run scheduled for August 2 through Septem- 
ber 2, 1990, at the SPS. Test of the new layout using 
the existing laser systems as signal sources will be 
performed in July 1990. Conversations were had with 
other members of WA80 present about the experimen- 
tal setup for the August 1990 heavy-ion run at CERN. 
Finally, the traveler attended an all-day session of the 
dilepton working group chartered to consider dilepton 
and photon experiments i heavy-ion beams in 
CERN’s to -be-proposed Large Hadron Collider (LHC). 
At this meeting the traveler presented current plans for 
dimuon experiments at RHIC and commented on per- 
ceived difficulties for such a program at the LHC. 
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We report on work done by the principal investigators 
(Y.N. Srivastava and M.T. Vaughn) and their collabora- 
tors on non-scaling phenomena in very high energy, 
low p(sub t) physics, signatures for excited leptons and 
quarks, vacuum polarization effects in QED and in the 
standard model for macroscopic systems, anomalous 
decays of the Z(sup 0), computer graphic representa- 
tions of topological solutions to classical field equa- 
tions, and of iterated maps, and renormalization group 
analysis of unified gauge theories. 
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This paper discusses: CDF analysis; CDF system sup- 
port; SSC laboratory development; solenoidal detector 
collaboration program; meson spectroscopy; conform- 
al field theory; wormholes in quantum gravity; neural 
networks. (Fl) 
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We compare angular distributions calculated by folding 
nucleon- nucleon scattering kernels, using the theory 
of Feshbach, Kerman and Koonin, and the systematics 
of Kalbach, with a wide range of data. The data range 
from (n,xn) at 14 MeV incident energy to (p,xn) at 160 
MeV incident energy. The FKK theory works well with 
one adjustable parameter, the depth of the nucleon- 
nucleon interaction potential. The systematics work 
well when normalized to the hybrid model single differ- 
ential cross section prediction. The nucleon- nucleon 
scattering approach seems inadequate. 9 refs., 10 figs. 
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The shot-to-shot variation of the HERMES III Acceler- 
ator parameters at the electron-beam diode, the time 
dependence of the electron flow in the diode, and the 
time dependence of the subsequent radiation pro- 
duced from the bremsstrahlung target are measured 
and compared with model results. The measurements 
are made with current shunts, H(minus) range filters, a 
calorimeter, a fast-framing (gamma)-ray camera, and 
Compton diodes. The measurements show that the 
peak voltage and energy delivered to the target are 19 
(plus minus)0.2 ((plus minus)2) MV and 327(plus 
minus)6 ((plus minus)60) kJ, respectively; the electron 
beam converges to a radius of 14.0(plus minus)0.3 cm 
near peak power; and the FWHM of the radiation pulse 
varies from 14.5(plus minus)0.9 ns at the radiation 
focus to 23.6(plus minus)0.9 ns in the far field. (The 
errors not in parentheses correspond to the RMS shot- 
to-shot variation. Those in parentheses correspond to 
the estimated systematic uncertainty.) The measure- 
ments agree with the calculated shot-variability and 
the dynamics of the electron flow, and suggest that the 
model can be used to predict the response from similar 
multi-stage, coaxial, high-power accelerators. With 
over 1000 shots accumulated between the commis- 
sioning of HERMES III and the present set of measure- 
ments, no degradation of output has been observed. 5 
refs., 7 figs., 1 tab. 
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The Sixth Coordination Meeting of the Program to 
Meet Nuclear Data Needs for Fusion Energy was held 
in Athens, September 19--21, 1989. The principal 
change from the previous meeting at Argonne was the 
larger international participation. One scientist from 
Japan represented the only non-US participation at Ar- 
gonne. The present meeting included about 20% non- 
US participants. This change is a welcome one since 
the data needs are international and the limited avail- 
ability of manpower and facilities will likely make inter- 
national cooperation increasingly important in the 
future. The organization of the meeting involved col- 
lecting and distributing to all participants progress re- 
ports from the Department of Energy laboratories in 
advance of the meeting. Twenty-five oral presenta- 
tions were made at the meeting, including many from 
non-DOE labs. The meeting then divided into experi- 
mental and theoretical task force groups, which car- 
ried out assigned — items. The reports of these 
groups, abstracts of the talks presented at the meet- 
ing, and the progress reports are included in this 
report. The topics discussed will be very familiar to par- 
ticipants in past meetings, but continued progress in 
most areas was reported. One discussion topic which 
reflects continuing and perhaps worsening problems 
was the aging of facilities and personnel, coupled with 
a lack of programs to renew. 
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In this document, we indicate our current thinking 
about the directions of the Fermilab Library. The ideas 
relate to the preprint management issue in a number of 
ways. The ideas are subject to revision as we come to 
understand what is possible as well as what is needed 
by the Laboratory community. This document should 
therefore be regarded as our personal view--the avail- 
ability of off-the-shelf technology, of funding as well as 
feedback from the laboratory community about their 
needs will all affect how far we actually proceed in any 
of these directions. 
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It is expected that a large fraction of the total cost of 
the proposed Superconducting Supercollider will be 
spent on magnets, and, as Leon Lederman has re- 
marked, ‘“‘most of the cost of making a magnet is in the 
ends.” Among the mechanical problems to be solved 
there is the construction of an end-configuration for 
the superconducting cables which will minimize their 
strain energy. The purpose of this paper is to promote 
the use of differential geometry in this minimization. 
The use will be illustrated by a specific application to 
the winding of dipole ends. The cables are assumed to 
be clamped so firmly that their strain is not altered by 
Lorentz stresses. 15 refs. 


062,097 

DE90013567/GAR PC A01/MF A01 
Stanford Linear Accelerator Center, CA. 
Charged-particle inclusive distributions from ha- 
dronic Z(sup 0) decays. 

K. O’Shaughnessy. May 90, 3p SLAC-PUB-5216, 
CONF-900135-14 

Contracts AC03-76SF00515, ACO3-81ER40050 
General meeting of the Division of Particles and Fields 
of the American Physical Society (15th), Houston, TX 
(USA), 3-6 Jan 1990. Sponsored by Department of 
Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


We have measured inclusive distributions for charged 
particles in hadronic decays of the Z boson. The varia- 
bles chosen for study were the mean charged-particle 
multiplicity ((I angle) n(sub ch) (r angle)), scaled mo- 
mentum (x), and momenta transverse to the sphericity 
axes (p(perpendicular)(sub in) and 
p(perpendicular)(sub out)). The distributions have 
been corrected for detector effects and are compared 
with data from e(sup +)e(sup (minus)) annihilation at 
lower energies and with the predictions of several 
QCD-based models. The data are in reasonable 
agreement with expectations. 12 refs., 2 figs. 
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The electroweak theory of Glashow, Weinberg, and 
Salam (GWS) has become one of the twin pillars upon 
which our understanding of all particle physics phe- 
nomena rests. It is a brilliant achievement that qualita- 
tively and quantitatively describes all of the vast quan- 
tity of experimental data that have been accumulated 
over some forty years. Note that the word quantitative- 
ly must be qualified. The low energy limiting cases of 
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the GWS theory, Quantum Electrodynamics and the V- 
A Theory of Weak Interactions, have withstood rigor- 
ous testing. The high energy synthesis of these ideas, 
the GWS theory, has not yet been subjected to compa- 
rably precise scrutiny. The recent operation of a new 
generation of proton-antiproton (p(bar p)) and elec- 
tron-positron (e(sup +)e(sup (minus))) colliders has 
made it possible to produce and study large samples 
of the electroweak gauge bosons W(sup (plus minus)) 
and Z(sup 0). We expect that these facilities will 
enable very precise tests of the GWS theory to be per- 
formed in the near future. In keeping with the theme of 
this Institute, Physics at the 100 GeV Mass Scale, 
these lectures will explore the current status and the 
near-future prospects of these experiments. 
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Mutual compensation of transverse and chromatic ef- 
fects for intense electron bunches in a high-energy 
linac is a recent Novosibirsk idea which provides a new 
control of emittance enlargement. In this paper we 
elaborate on the principles and constraints for this new 
technique which requires careful matching of internal 
bunch parameters with external forces. With species 
values of the bunch length, bunch intensity, and klys- 
tron phasing, the transverse-wakefield-induced forces 
within the bunch can be cancelled by energy-depend- 
ent forces from the quadrupole lattice at all positions 
along the linac. Under these conditions the tolerances 
for quadrupole alignment, dipole stability, and injection 
launch errors are significantly relaxed. 7 refs., 8 figs. 
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The data management system JAZELLE has been 
created as a successor to earlier HEP data managers 
such as YBOS and ZEBRA. While it has many similari- 
ties with these systems it also has many enhance- 
ments such as self-documenting data descriptions, 
mnemonic access to all data, relational data struc- 
tures, powerful machine independent IO facilities in- 
cluding network 10, and many mechanisms for pre- 
senting data to the physicist in an intuitive manner. The 
emphasis has been on producing a powerful, use 
friendly, data management system which can be ac- 
cessed from many ae as a natural extension of 
these languages. Within the SLD collaboration JA- 
ZELLE has been used to manage the experimental 
data all the way fro the SLD online VAX to the end to 
the reconstruction chain and physics analysis. Beyond 
this, JAZELLE is also used to store calibration con- 
stants and correction factors, detector geometry, 
physics parameters (such as particles masses and 
branching ratios) and program control parameters. JA- 
ZELLE has also been interfaced to the interactive data 
analysis program IDA. The uniform usage of JAZELLE 
throughout SLD coupled with its interface to IDA has 
produced an environment in which rapid interactive 
access to data is greatly simplified. JAZELLE and IDA 
together provide an analysis environment greatly su- 
perior to any standard programming language. 6 refs., 
3 figs., 2 tabs. 


062,101 
DE90013572/GAR 


280 VOL. 90, No. 23 


PC A02/MF A01 


Stanford Linear Accelerator Center, CA. 

— for new particles produced in Z boson 
lecay. 

R. Van Kooten, C. K. Jung, and S. Komamiya. May 

90, 7p SLAC-PUB-5246, CONF-900135-15 

Contract 76ER01112act ACO3-76SF00515 

General meeting of the Division of Particles and Fields 

of the American Physical Society (15th), Houston, TX 

(USA), 3-6 Jan 1990. Sponsored by Department of 

Energy, Washington, DC. 

Portions of this document are illegible in microfiche 

_—— Original copy available until stock is exhaust- 


Searches for events with new particle topologies in 
455 hadronic Z decays with the Mark 2 detector at SLC 
are presented. 95% confidence level lower limits of 
40.7 GeV/c(sup 2) for the top quark mass and 42.0 
GeV/c(sup 2) for the mass of a fourth generation 
charge - 1/3 quark, regardless of decay mode, are ob- 
tained. For a fourth generation sequential Dirac neutri- 
no (nu)(sub 4) mass up to 43 GeV/c(sup 2). Decays of 
the Z boson to a pair of non-minimal Higgs bosons (Z 
(yields) H(sub s)(sup 0)H(sub p)(sup 0)), where one of 
them is relatively light ((approx It) 10 GeV/c(sup 2)), 
are also considered. Limits are obtained on the ZH(sub 
s)(sup 0)H(sub p)(sup 0) coupling as a function of the 
Higgs boson masses. 11 refs., 2 figs., 2 tabs. 
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In the Stanford Linear Collider the beam leaves a 
damping ring and then enters the Ring-to-Linac (RTL) 
transfer line. In the RTL it is compressed in length by a 
factor of 10 by means of an rf section, with which a 
longitudinally correlated energy variation is induced in 
the beam, and a following beam line which has non- 
zero momentum compaction. The compressed beam 
then enters the linac proper. In this paper we describe 
three measurements of longitudinal properties of the 
beam in the SLC linac. We present measurements of 
single bunch beam loading, of the energy spectrum at 
the end of the linac, and of the linac bunch length. 
Since the results of all three measurements depend on 
the beam’s longitudinal charge distribution in the linac 
they, in turn, also depend on the bunch lengthening 
that occurs in the damping rings, as well as on the be- 
havior of the compressor. The results of the first two 
measurements, in addition, depend critically on the 
strength of the longitudinal wakefields in the linac. The 
results of these three measurements are compared 
with simulations. For these calculations, at any given 
current, the potential well distortion in the damping ring 
is first computed. The compression process is then 
simulated to obtain the longitudinal charge distribution 
in the linac. For the first two measurements this distri- 
bution is then convolved with the calculated longitudi- 
nal wake function of the SLAC linac in order to obtain 
the induced voltage. Finally, the induced voltage is 
combined with the effect of the linac rf wave to give the 
final energy spectrum. 8 refs., 5 figs. 
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This paper reports continuing work on high-gradient 
accelerator structures for future TeV linear colliders. A 
prerequisite of these structures is that they heavily 
damp wakefield modes which can be induced by e(sup 
(plus minus)) bunch trains. Disk-loaded waveguide 


structures under investigation have radial slots in the 
disks and/or radial rectangular waveguides in the 
cavity walls to couple wakefield power out to external 
lossy regions. We discuss a high-power S-Band exper- 
iment with a short standing-wave section to determine 
whether the peak field breakdown threshold is lowered 
by the presence of slots in the disks. Next, we describe 
low-power measurements on structure models at S- 
Band and X-Band to identify mode frequencies and Q 
values. 3 refs., 11 figs. 
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The SLD detector is nearing completion and will start 
physics-quality data-taking at the SLC in 1991 with a 
longitudinally polarized electron beam and unpolarized 
positron beam. The current status of the detector is 
reviewed and the rich program of physics measure- 
ments possible with polarization and the SLD detector 
is briefly presented. In particular, the left-right polariza- 
tion asymmetry, A(sub LR), will be a unique measure- 
ment for the next few years and will allow tight bounds 
to be set upon the mass of the top quark. 14 refs., 1 fig. 
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Experience with the SLC has indicated that back- 
grounds caused by the tails of the transverse beam 
distribution will be a serious problem for a next genera- 
tion linear collider. Mechanical scrapers may not pro- 
vide the best solution, because they may be damaged 
by the tiny, intense beams, and also because they may 
induce wakefield kicks large enough to cause emit- 
tance dilution. In this paper, we present a possible so- 
lution, which uses several nonlinear lenses to drive the 
tails of the beam to large amplitudes where they can 
by more easily scr. mechanically. Simulations of 
several different schemes are presented and evaluat- 
ed with respect to effectiveness, tolerances and wake- 
field effects. 4 refs., 6 figs. 
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The study of rare and CP-violating B meson decays is 
well suited to a high-luminosity e(sup +) e(sup 
(minus)) collider. For studying certain decay processes 
there are also substantial benefits associated with 
asymmetric beam energies, which give a moving 
center of mass for the B mesons. We describe a 
design for a 9 GeV (times) 3.1 GeV B Factory in the 
PEP tunnel that would operate initially at a luminosity 
of 3 (times) 10(sup 33) cm(sup (minus)2)s(sup 
(minus)1). Technical problems include issues related 
to high currents (e.g., beam instabilities, feedback sys- 
tems, lifetime degradation and detector radiation 
power dissipation) and those related to the hetero-en- 
ergetic beams (e.g., beam separation, beam-beam 





interaction and detector requirements). Issues requir- 
ing R&D effort are identified. 8 refs., 2 figs., 2 tabs. 
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In linear accelerators with two or more bunches the 
beam loading of one bunch will influence the energy 
and energy spread the following bunches. This can be 
corrected by quickly changing the phase of a travelling 
wave structure, so that each bunch recieves a slightly 
different net phase. At the SLAC Linear Collider (SLC) 
three bunches, two (e(sup +),e(sup (minus))) for the 
high energy collisions and one (e(sup (minus))-scav- 
enger) for producing positrons should sit at different 
phases, due to their different tasks. The two e(sup 
(minus))-bunches are extracted from the damping ring 
at the same cycle time about 60 ns apart. Fast phase 
switching of the RF to the bunch length compressor in 
the Ring-To-Linac (RTL) section can produce the nec- 
essary advance of the scavenger bunch (about 
6(degree) in phase). This allows a low energy spread 
of this third bunch at the e(sup +)-production region at 
2/3 of the linac length, while the other bunches are not 
influenced. The principles and possible other applica- 
tions of this fast phase switching as using it for multi- 
bunches, as well as the experimental layout for the 
actual RTL compressor are presented. 
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We describe a numerical method to establish long- 
term bounds on nonlinear Hamiltonian motion. By 
bounding the change in a nearly constant action vari- 
able, uniformly in initial condition, one can predict sta- 
bility for N turns by tracking many orbits for a member 
of turns of N(sub 0) much less than N. In a first applica- 
tion to a model sextupole lattice in a region of strong 
nonlinearity, we predict stability of betatron motion in 
= degrees of freedom for 10(sup 8) turns. 5 refs., 3 
igs. 
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The next generation of linear colliders requires peak 
power sources of over 200 MW per meter at frequen- 
cies above 10 GHz at pulse widths of less than 100 
nsec. Several power sources are under active devel- 
opment, including a conventional klystron with rf pulse 
compression, a relativistic klystron (RK) and a 
crossed-field amplifier. Power from one of these has 
energized a 0.5 meter two- section High Gradient Ac- 
celerator (HGA) and accelerated a beam at over 80 
MeV meter. Results of tests with these experimental 
devices are presented here. 
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Using rf pulse compression it will be possible to boost 
the 50- to 100-MW output expected from high-power 
microwave tubes operating in the 10- to 20-GHz fre- 
quency range, to the 300- to 1000-MW level required 
by the next generation of high-gradient linacs for linear 
for linear colliders. A high-power X-band three-stage 
binary rf pulse compressor has been implemented and 
operated at the Stanford Linear Accelerator Center 
(SLAC). In each of three successive stages, the rf 
pulse-length is compressed by half, and the peak 
power is approximately doubled. The experimental re- 
sults presented here have been obtained at low-power 
(1-kW) and high-power (15-MW) input levels in initial 
testing with a TWT and a klystron. Rf pulses initially 
770 nsec long have been compressed to 60 nsec. 
Peak power gains of 1.8 per stage, and 5.5 for three 
stages, have been measured. This corresponds to a 
peak power compression efficiency of about 90% per 
stage, or about 70% for three stages, consistent with 
the individual component losses. principle of oper- 
ation of a binary pulse compressor (BPC) is described 
in detail elsewhere. We recently have implemented 
and operated at SLAC a high-power (high-vacuum) 
three-stage X-band BPC. First results from the high- 
power three-stage BPC experiment are reported here. 
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Isgur and Wise have found that the formal limit M(sub 
b), M(sub c) (yields) (infinity) leads to very great simpli- 
fication in the general structure of the electroweak 
matrix elements of hadrons containing those quarks. 
In additions, interesting new symmetries appear in this 
limit. Their results are discussed, as well as some natu- 
ral extensions to matrix elements of products of cur- 
rents. 11 refs. 
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In this paper, we describe a new trajectory correction 
technique for high energy linear accelerators. Current 
correction techniques force the beam trajectory to 
follow misalignments of the Beam Position Monitors. 
Since the particle bunch has a finite energy spread and 
particles with different energies are deflected different- 
ly, this causes “chromatic” dilution of the transverse 
beam emittance. The algorithm, which we describe in 
this paper, reduces the chromatic error by minimizing 
the energy dependence of the traj . To test the 
method we compare the effectiveness of our algorithm 
with a standard correction technique in simulations on 
a design linac for a Next Linear Collider. The simula- 
tions indicate that chromatic dilution would be debilitat- 
ing in a future linear collider because of the very small 
beam sizes required to achieve the lumi- 
nosity. Thus, we feel that this technique will prove es- 
sential for future linear colliders. 3 refs., 6 figs., 2 tabs. 
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The purpose of this paper is to review the ongoing re- 
search at SLAC toward a next tion linear col- 
lider (NLC). The energy of the collider is taken to be 
0.5 TeV in the CM with view towards upgrading to 1.0 
TeV. The luminosity is in the range of 10(sup 33) to 
10(sup 34) cm(sup (minus)2) sec (sup (minus)1). The 
energy is achieved by acceleration with a gradient of 
about a factor of five higher than SLC, which yields a 
linear collider approximately twice as long as SLC. The 
detailed trade-off between length and acceleration will 
be based on total cost. A very broad optimum occurs 
when the total linear costs equal the total cost of RF 
power. 36 refs., 3 figs., 3 tabs. 


062,114 


DE90013586/GAR PC A01/MF A01 
Stanford Linear Accelerator Center, CA. 

Reduction of beam-beam 

ances using compensating interaction regions. 

J. T. Seeman. Jun 90, 2p SLAC-PUB-5289, CONF- 
9002128-1 

Contract 76ERO1112act ACO3-76SF00515 

Workshop on beam dynamics issues of high luminosity 
asymmetric collider rings, Berkeley, CA (USA), 12-16 
Feb 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


reson- 


The next generation of high luminosity circular elec- 
tron-positron colliders requires many intense bunches 
in each beam, of order 200 to 1100. The interbunch 
spacing dictates that two separated rings are neces- 
sary. The ensuing problem is how to design the inter- 
action regions so that the two beams can be made to 
collide and separate using physically realizable mag- 
nets, providing low detector background, having a 
practical vacuum system design, and obeying the con- 
strains of the beam-beam interaction. One of the solu- 
tions involves the use of a finite crossing angle be- 
tween the trajectories of the two beams at the interac- 
tion point (iP). The problem with a crossing angle is the 
well-known problem of synchro-betatron resonances 
driven by the beam-beam force. A solution to the 
synchro-betatron problem is to make the beams effec- 
tively collide head-on by adding a tilt to each bunch at 
the IP, a so-called crab crossing. There are several 
methods to produce these tilted bunches. However, all 
of these solutions involve placing rf cavities near the 
interaction region where either the betatron or disper- 
sion functions are large. These crab cavities in turn 
generate additional design problems. Some of the 
problems are: a significantly larger impendance of the 
ring vacuum system, the large cavity voltages, the ro- 
tation of both beams, and the control and stability of 
these cavities. An alternative solution discussed here 
has two interaction regions physically adjacent to each 
other where the beams collide at a finite crossing 
angle without tilted bunches. To ameliorate the 
synchro-betatron resonances, there is a specially 
chosen betatron phase advance between the two IRs 
so that the coupling effects from the beam-beam 
forces cancel. The consequence of this arrangement 
is that the interaction region design is now straightfor- 
ward. 5 refs. 
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The purpose of this paper is to review the ongoing re- 
search at SLAC toward the design of a next-generation 
linear collider (NLC). The energy of the collider is taken 
to be 0.5 TeV in the CM with a view towards upgradin 
to 1.0 TeV. The luminosity is in the range of 10(sup 33 
to 10(sup 34) cm(sup (minus)2) sec(sup (minus)1). The 
energy is achieved by acceleration with a gradient of 
about a factor of five higher than SLC, which yields a 
linear collider approximately twice as long as SLC. The 
detailed trade-off length and acceleration will be based 
on total cost. A very broad optimum occurs when the 
total linear costs equals the total cost of RF power. 
The luminosity of the linear collider is obtained basical- 
ly in two ways. First, the cross-sectional area of the 
beam is decreased primarily by decreasing the vertical 
size. This creates a flat beam and is useful for control- 
ling beamstrahlung. Secondly, several bunches ((ap- 
proximately)10) are accelerated on each RF fill in 
order to more efficiently extract energy from the RF 
structure. This effectively increases the repetition rate 
by an order of magnitude. In the next several sections, 
we trace the beam through the collider to review the 
research program at SLAC. 41 refs., 1 fig. 
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BUCKL is an inexpensive x-ray deposition computer 
code which considers one-dimensional transport and 
accounts for two-dimensional effects in a buckling ap- 
proximation. This manual contains input instructions 
and sample input. 
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A 1.9 microperveance beam diode has been con- 
structed to test high current density cathodes for use in 
klystrons. Several standard and specially coated dis- 
penser cathodes are being tested. Results of tests to 
date show average cathode current densities in 
excess of 25 amps/cm, and maximum electric field 
gradients of more than 450 kV/cm for pulses of the 
order of 1(mu)sec. 3 refs., 11 figs. 
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High-resolution simulations of field emission electron 
sources have been made using the electron optics 
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program EGN2. Electron emission distributions are 
made using the Fowler-Nordheim equation. Mesh res- 
olution in the range of 1-5 (angstrom) is required to 
adequately model surface details that can result in 
emission currents in the range found experimentally. A 
typical problem starts with mechanical details with di- 
mensions of about 1(mu). To achieve high resolution a 
new boundary is defined by the tip, a nearby equipo- 
tential line, and a pair of field lines. The field lines (one 
of which is normally the axis of symmetry) define Neu- 
mann boundaries. This new boundary is then used by 
the boundary preprocessor POLYGON to create an 
a version of the problem, typically by a factor of 
ten. This process can be repeated until adequate reso- 
lution is obtained to simulate surface details, such as 
microprotusion, that could sufficiently enhance the sur- 
face electric fields and cause field emission. When 
simulating experimental conditions under which emis- 
sion of several microamperes per tip were observed, it 
was found that both a locally reduced work function 
and a surface protrusion were needed to duplicate the 
experimental results. If only a local region of reduced 
work function is used, the area involved and the extent 
of the reduction both need to be very large to repro- 
duce the emission. if only a surface protrusion is used, 
it is possible to get the observed emission current with 
a reasonable protrusion of length a few times radius, 
but then the resulting beam spreads over a very _ 
solid angle due to the strong local radial electric fields. 
8 refs., 14 figs., 1 tab. 
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It is widely recognized that polarized gas targets in 
electron storage rings represent a new opportunity for 
precision nuclear physics studies. New developments 
in polarized target technology specific to internal appli- 
cations will be discussed. In particular, polarized gas 
targets have been used in the VEPP-3 electron ring in 
Novosibirsk. A simple storage cell was used to in- 
crease the total target thickness by a factor of 15 over 
the simple gas jet target from an atomic beam source. 
Results from the initial phase of this project will be re- 
ported. In addition, the plans for increasing the lumi- 
nosity by an additional order or magnitude will be pre- 
sented. The application of this work to polarized hydro- 
gen and deuterium —_ for the HERA ring will be 
noted. The influence of beam-induced depolarization, 
a phenomena encountered in short-pulse electron 
storage rings, will be discussed. Finally, the perform- 
ance tests of laser-driven sources will be presented. 8 
refs., 12 figs., 1 tab. 
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Average entry points for superdeformed (SD) and 
normal states have been measured in (sup 191, 
192)Hg and in (sup 152)Dy. Compared with normal 
states, the superdeformed states have entry spins (ap- 
proximately) 10 h higher and internal excitation ener- 
gies (U = E --- E(sub yrast)) at least 2 MeV lower for 
the Hg cases and about 8 MeV lower for (sup 152)Dy. 
By comparison with calculated (ell)- distributions of 
evaporation residues (ER), using CASCADE to com- 
pute the fission competition, we find that the initial pop- 
ulation of the SD band in (sup 192)Hg originates from 
the tail of the ER spin distribution. 12 refs., 5 figs. 
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The fractal structure in multiparticle production in 
e(sup +)e(sup (minus)) annihilations at 29 GeV has 
been studied using the HRS detector at PEP. Very high 
fractal moments have been measured and their impli- 
cations are discussed in terms of an (alpha)-model and 
a thermodynamical model. Two-dimensional fractal 
moments in the rapidity and azimuthal angle space 
have also been measured and the results are com- 
_ to the Lund string model predictions. 6 refs., 2 
igs. 
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The influence of nuclear structure on heavy-ion fusion 
and elastic scattering, at energies near and below the 
Coulomb barrier, is discussed within the coupled chan- 
nels formalism. The coupled channels approach pro- 
vides a consistent description of the enhancement of 
sub-barrier fusion and the energy dependence of the 
effective potential for elastic scattering. This is illustrat- 
ed by comparison to the data for several systems. 48 
refs., 4 figs. 
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At the Intense Pulsed Neutron Source (IPNS) pulses of 
protons accelerated in a synchrotron produce pulses 
of fast neutrons via the spallation process in an en- 
riched uranium target. After moderation, the resulting 
pulses of slow neutrons are directed into beams which 
serve a variety of neutron scattering instruments. Cur- 
rently there are thirteen neutron scattering instruments 
in operation or under development at IPNS, and six of 
these use position-sensitive neutron detectors (PSDs). 
These PSDs are: a 30 cm (times) 30 cm, (approximate- 
ly)3 mm resolution, neutron Anger camera area PSD 
with (sup 6)Li-glass scintillator; a 2.5 cm dia, (approxi- 
mately)0.7 mm resolution, microchannel-plate area 
PSD with (sup 6)Li-glass scintillator; a 20 cm (times) 20 
cm, (approximately)5 mm resolution, (sup 3)He propor- 
tional counter area PSD; a 40 cm (times) 40 cm, (ap- 
proximately)4 mm resolution, (sup 3)He proportional 
counter area PSD; a flat 20 cm long, (approximate- 
ly)1.6 mm resolution, (sup 3)He proportional counter 
linear PSD; and 160 cylindrical (sup 3)He proportional 
counter linear PSDs, each of which is 1.27 cm in dia 60 
cm long and has (approximately)14 mm resolution. 
These detectors, in addition to being position-sensi- 
tive, resolve the time of the neutron capture with (ap- 
proximately)1 (mu)s precision for neutron time-of-flight 
measurements. This paper will discuss these various 
PSDs with emphasis on the instrumental specifications 
and the reasons for the selection of the different types 
of PSDs, and will also discuss the observed perform- 
ances of these PSDs. 14 refs., 6 figs., 1 tab. 
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The characteristics of PIN diodes have been deter- 
mined. These diodes have lower leakage currents and 
noise than other types of Si radiation detectors. The 
energy resolutions (FWHM) of a 1 cm(sup 2) (times) 
0.5 mm PIN diode measured with a pulser, 122.0 keV 
gamma rays, 193 keV electrons, and 5.5-MeV alpha 
particles were 2.6, 2.8, 2.9, and 11.0 keV, respectively. 
For a 6 mm (times) 6 mm (times) 0.2 mm PIN diode, 
the resolutions (FWHM) for a pulser, 60 keV (gamma)- 
rays, 193 keV electrons, and 5.5-MeV, (alpha)-parti- 
cles were 2.1, 2.2, 2.4, and 10.8 keV, respectively. 11 
refs., 5 figs., 1 tab. 
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Calorimetry using scintillator plates or tiles alternated 
with sheets of (usually heavy) passive absorber has 
been proven over multiple generations of collider de- 
tectors. Recent detectors including UA1, CDF, and 
ZEUS have shown good results from such calori- 
meters. The advantages offered by scintillator calori- 
metry for the SSC environment, in particular, are speed 
(<10 nsec), excellent energy resolution, low noise, 
and ease of achieving compensation and hence linear- 
ity. On the negative side of the ledger can be placed 
the historical sensitivity of plastic scintillators to radi- 
ation damage, the possibility of nonuniform response 
because of light attenuation, and the presence of 
cracks for light collection via wavelength shifting plas- 
tic (traditionally in sheet form). This approach to calori- 
metry is being investigated for SSC use by a collabora- 
tion of Ames Laboratory/lowa State University, Ar- 
gonne National Laboratory, Bicron Corporation, Flori- 
da State University, Louisiana State University, Univer- 
sity of Mississippi, Oak Ridge National Laboratory, Vir- 
ginia Polytechnic Institute and State University, Wes- 
tinghouse Electric Corporation, and University of Wis- 
consin. 
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This paper traces how the Jones polynomial leads nat- 
urally to the notion of quantum group, and how quan- 
tum groups give rise to invariants of links via solutions 
to the Yang-Baxter equation. Section 5, is an original 
treatment of the construction of the universal R-matrix. 
All the other material has, or will appear elsewhere in 
similar form. 
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We describe a manifold of quantum group structures 
on the vector space of the universal enveloping alge- 
bra of gl(n) and on its dual, the space of polynomials in 
n(sup 2) variables. The dimension of the manifolds is 
(n(sup 2) (minus) n + 2)/2. 7 refs. 
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We further explore the connections between the gen- 
eralized KdV hierarchy, the multimatrix model and 
W(sub n)-gravity. We show that the Lax-pair formula- 
tion of the generalized KdV hierarchy is nothing but the 
Hamiltonian equations of W-gravity. Thus we demon- 
strate that the multicritical points of the multimatrix 
model are W-gravity theories. 16 refs. 
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We study some consequences of duality in 3 dimen- 
sions. In the case of pure gravity, a dual Ansatz is 
shown to lead to pure gauge configurations, and in a 
Wey) invariant gravitational theory, duality arises as an 
equation of motion. Its solutions obey the Liouville 
equation, and describe a rotating Chern-Simons fluid in 
a gravitational field. 18 refs. 
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We show that the scale invariant curvature action for 
paths, the point particle version of Polyakov’s extrinsic 
curvature action for surfaces, does not couple consist- 
ently to gravity. Although the curvature action for paths 
yields a massless representation of the Poincare 
group with fixed helicity and so potentially provides a 
description of single photons and gravitons, the incon- 
sistent coupling to gravity apparently suggests such a 
description is not viable. We present a physical inter- 
pretation of the inconsistency in terms of the non-loca- 
lizability of the photon and point out a conceptual kin- 
ship between the local symmetry of the curvature 
theory and the local supersymmetry of a spinning parti- 
cle or spinning string. 11 refs. 
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We derive deformations of the Virasoro algebra in 
terms of “diffeomorphisms” of functions on a discre- 


and representations of a 


062,134 


PHYSICS 
General 


tized circle. The Curtright-Zachos deformation is re- 
covered in one case, for deformation parameter a root 
of unity. Consistency conditions are then derived for 
this algebra by introducing the so-called “braid- 
Jacobi” identities. All the representations are subse- 
quently found through use of these identities. Further, 
it is shown that no nontrivial central term can be incor- 
porated, since it clashes with the consistency condi- 
tions. Finally, an alternative deformation is derived 
which generalizes the Drinfeld deformation of the 
Su(1,1) subgroup to the full algebra. 16 refs. 
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We review some recent results in two dimensional Ra- 
tional Conformal Field Theory. We discuss these theo- 
ries as a generalization of group theory. The relation to 
a three dimensional topological theory is explained 
and the particle example of Chern-Simons-Witten 
theory is analyzed in detail. This study leads to a natu- 
ral conjecture regarding the classification of all 
RCFT’s. 62 refs. 


062,133 

DE90013732/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Nuclear structure/nuclei far from stability. Report 
of Working Group Il. 

R. F. Casten, J. D. Garrett, P. Moller, W. W. Bauer, 
and D. S. Brenner. 1990, 39p BNL-44737, CONF- 
9004209-2 

Contract 76ER01112act ACO02-76CH00016 
Workshop on the science of intense radioactive ion 
beams, Los Alamos, NM (USA), 10-12 Apr 1990. 
Sponsored by Department of Energy, Washington, DC. 
place of this document are illegible in microfiche 
products. 


This report outlines some of the nuclear structure 
topics discussed at the Los Alamos Workshop on the 
Science of Intense Radioactive lon Beams (RIB). In it 
we also tried to convey some of the excitement of the 
participants for utilizing RIBs in their future research. 
The introduction of radioactive beams promises to be 
a major milestone for nuclear structure perhaps even 
more important than the last such advance in beams 
based on the advent of heavy-ion accelerators in the 
1960’s. RIBs not only will allow a vast number of new 
nuclei to be studies at the extremes of isospin, but the 
variety of combinations of exotic proton and neutron 
configurations should lead to entirely new phenomena. 
A number of these intriguing new studies and the pro- 
found consequences that they promise for under- 
standing the structure of the atomic nucleus, nature’s 
only many-body, strongly-inteacting quantum system, 
are discussed in the preceeding sections. However, as 
with any scientific frontier, the most interesting phe- 
nomena probably will be those that are not anticipat- 
ed--they will be truly new. 
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A new fast beam chopper has been used to study in- 
jection and capture in the AGS. The chopper is a fast 
beam switch with 10 ns rise and fall times that can be 
programmed on a bunch-by-bunch basis and is syn- 
chronized to the net accelerating voltage of the syn- 
chrotron, thus allowing bunch-to-bucket injection of 
the 200 MeV H(sup (minus)) linac beam. The studies 
so far have concentrated on simple injection scenar- 
ios, at reduced intensity, where longitudinal effects are 
well separated from transverse. The evolution of the 
pre-bunched beam during the transition from injection 
to acceleration has been examined. Results have 
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shown the importance of the detailed linac beam 
energy distribution. The ability to control the longitudi- 
nal emittance of the beam with the fast chopper has 
been used in other machine studies. This report in- 
cludes a description of a measurement of the longitudi- 
nal coupling impedance of the AGS by the beam trans- 
fer function technique which utilized the control of lon- 
gitudinal emittance provided by bunch-to-bucket injec- 
tion. Plans for improvements to the chopper equip- 
ment are also describe. 6 refs., 4 figs. 
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A volume source of H(sup (minus)) ions, with a full ro- 
tational symmetry, has been designed and studied. We 
have achieved a pulsed H(sup (minus)) current of 50 
mA, at a current density of 25 mA/cm(sup 2). Using a 
reduced aperture of 1 cm(sup 2), the emittance of a 
10--16 keV beam was measured for different source 
parameters, and for a beam current of 20 mA it was 
found to be less than 0.5 (pi) mm mrad (normalized, 4 
rms). When operating with deuterium, the D(sup 
(minus)) output was found to be 50--60% of the H(sup 
(minus)) current obtained under the same discharge 
conditions. Adding cesium to the discharge increased 
the H(sup (minus)) output by a factor of two, while re- 
ducing the electron current. After the addition of 
cesium, greater than 30 mA of H(sup (minus)) could be 
extracted with I(sub e)/I(sub H)(sup (minus)). 
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A high harmonic cavity (HHC) with a certain phase 
modulation frequency can increase the longitudinal 
emittance and smooth the density distribution within a 
particle bunch. Such a cavity helps to prevent particle 
losses during passage through the transition energy. 
The speed of dilution and the quality of density redistri- 
bution depend on the phase modulation program. In 
this report, we show how to choose such a program 
which will create traveling waves which push the front 
of high density from the center of the bunch to its 
boundary. Supporting results from machine and com- 
puter experiments are presented. 4 refs., 3 figs. 
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Evolution of longitudinal equilibrium distribution of a 
hadron bunch under the beam-environment interaction 
is investigated based on a self-consistent solution of 
the Viasov equation. The effect of this interaction on 
the distribution can be characterized by a dimension- 
less quantity in analogy to the one describing the 
microwave-instability criterion. In the case that the 
coupling impedance (Z/n) is reactive and frequency in- 
dependent, the change in the distribution results in a 
stabilization that keeps the bunch below the instability 
threshold; microwave instability is thus eliminated. 
Monte Carlo simulation for the microwave instability 
agrees with analytic solution of the Viasov equation 
provided that bunch shape distortion due to the cou- 
pling is taken into account. 
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The systematic decapole error in the arch dipoles is 
expected to be (vert bar) b(prime)(sub 4)(vert bar) (le) 
0.7. However, the decapole tolerance has been deter- 
mined to be (vert bar) b(prime)(sub 4)(vert bar) (le) 
0.56, indicating the need for a decapole corrector 
system in RHIC. A two-family corrector system situat- 
ed next to the focusing and defocusing quadrupoles 
can reduce the systematic decapole error by a factor 
of about two and will be provided. If additional correc- 
tors are situated in the insertions, and optimally where 
(beta)(sub x) and (beta)(sub y) are equal, one can 
reduce the decapole error by a factor of (approximate- 
ly) 20. A simpler yet adequate corrector system is ob- 
tained by adding the insertion correctors while making 
the corrector strengths at the quadrupoles equal. This 
system requires only two independent power supplies 
but can reduce the decapole error by an order of mag- 
nitude. 8 refs., 2 figs. 
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We present an analysis of the electron beam emitted 
from a laser driven photocathode injector (Gun, oper- 
ating at 2856 MHZ), through a Transport beamline, to 
the LINAC entrance for the Brookhaven Accelerator 
Test Facility (ATF). The beam parameters including 
beam energy, and emittance are calculated. Some of 
our results, are tabulated and the phase plots of the 
beam parameters, from Cathode, through the Trans- 
port line elements, to the LINAC entrance, are shown. 
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An analysis of the BNL photocathode (1-1/2 cell) 
“Gun” operating at 2856 MHZ, is presented. The 
beam parameters including beam energy, and emit- 
tance are calculated. A review of the Gun parameters 
and full input and output of our analysis with program 
PARMELA, is given in Section 2, some of our results, 
are tabulated. The phase plots and the beam param- 
eters, at downstream ends of the elements, from cath- 
ode through the cavity, first cell is labeled as element 
2; and second cell is labeled as element to the exit of 
the GUN. The analysis was made for 3 cases, using 
three different initial values (EO) for the average accel- 
erating sag sor (MV/m), for comparison with previous 
works. For illustration, the field obtained with program 
SUPERFISH is given, and conclusion including shunt 
impedances obtained for the cells and the cavity are 
given in Section 6. PARMELA is used as a standard 
design program at ATF. At the request of some of the 
users of program PARMELA, this request of some of 
the users of program PARMELA, this report include 
and illustrates some of our data, in the input and output 
gs of the program PARMELA. 5 refs., 7 figs., 3 
tabs. 
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The random field error multipoles can produce a signif- 
icant (nu)-spread in the beam. wt studies, for 
particles with emittances and (Delta)p/p which are 
within the beam, have shown that a major part of the 
(nu)-spread comes from the statistically significant av- 
erage value of b(sub 3) and b(sub 4) in the main di- 
poles in the arcs. Because of systematic errors in the 
construction of the dipoles, this average value may be 
= than that which one would expect from a purely 
radom distribution of errors. A correction system for 
the average b(sub 3) and b(sub 4) in the dipoles ap- 
pears important. Results will be given for the (nu)- 
spread found for the uncorrected multipoles, and for 
the (nu)-spread after correction of the average b(sub 
3) and b(sub 4). 7 refs., 5 tabs. 
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Analytic formula for the multipole coefficients of a 
single current filament between two infinitely-permea- 
ble iron plates are obtained. These are applied to the 
eddy currents generated in a two-dimensional con- 
ducting surface, such as a synchrotron vacuum cham- 
ber, when it is exposed to a rapidly varying magnetic 
field. We find that the sextupole component, b(sub 2), 
is insensitive to the chamber shape and depends only 
on the gap between the plates, if the width of the 
chamber is much larger than the height. Higher multi- 
poles, b(sub n) decrease rapidly with increasing cham- 
ber width. The radius of convergence for the multipole 
expansion, at least up to n = 10, is about 80% of the 
width of the chamber. 3 refs., 1 fig., 2 tabs. 
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A study has been done of the dependence of the 
space charge limit on the choice of (nu)-values using a 
simulation program. This study finds a strong depend- 
ence of the space charge limit on the location of the 
(nu)-values relative to the intrinsic space charge re- 
sonances, which are driven by the space charge 
forces due to the beam itself. Four accelerators were 
studied. For some of these accelerators the study sug- 
gest that the space charge limit can be increased by 
about a factor of 2 proper choice of the (nu)-values. 
The lower order 1/2 and 1/4 intrinsic resonances 
appear to be the important resonances. There is some 
evidence for effects due to the 1/6 and 1/8 intrinsic 
resonances, particularly for larger synchrotrons. 5 figs. 
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The observation that flavor-changing neutral currents 
(FCNC) in weak decays are highly suppressed was 
first explained by Glashow, Iliopoulos and Maiani in 
1970, and their idea has since become a cornerstone 
of the Standard Model. They proposed a model of the 





weak interaction that included a then new fourth quark 
and which, in a natural way, allowed the existence of a 
neutral vector boson without inducing FCNC’s at tree 
level. Thus “the couplings of the neutral 
intermediary(hor ellipsis)cause no embarrassment.” In 
higher order through, decays like K (yields) (pi)I(bar |) 
can proceed. Measurements of such processes pro- 
vide a detailed test of the Standard Model since defi- 
nite predictions for their rates can be calculated. Con- 
versely, if no contradictions are found and the stand- 
ard model is assumed to describe the physics, meas- 
urements limit the allowed values of the parameters of 
the model. As is often the case in studying processes 
that are highly suppressed and heretofore unseen, im- 
provements in the sensitivity of experiments allow the 
possibility for the discovery of new physics that exhib- 
its a similar experimental signature. This paper de- 
scribes experiment 787 at Brookhaven which is ex- 
pected to address some of these issues. The status 
and future of the experiment will be described here. 
The main goal of E787 is to measure the rate of K(sup 
+) (yields) (pi)(sup +)(nu)(bar (nu)) at the standard 
model level. In addition, the experiment has sensitivity 
to other FCNC decays of the charged kaon, in particu- 
lar the decays K(sup +) (yields) Yi(sup -+)(mu)(sup 
+)(mu)(sup (minus)) and K(sup +) (yields) (pi)(sup 
+)(gamma)(gamma). 
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In the spring of 1987, a CDG task force was formed to 
study the potential impact that the new high-(Tc) oxide 
superconductors might have on the SSC. The charge 
to the task force was to investigate the cost and oper- 
ational impact of introducing a conductor having a 
range of transition temperatures and upper critical 
fields well above those of today’s niobiumtitanium. In 
carrying out its investigation, the task force frequently 
consulted with key individuals in this —— field, 
among them scientists from Bellcore, Westinghouse, 
Brookhaven National Laboratory’s Materials Science 
Division, and the Applied Superconductivity Center at 
the University of Wisconsin. The task force issued pre- 
liminary reports addressing the cost of operating the 
collider at liquid nitrogen temperature and issues con- 
cerning operation at magnetic field levels well in 
excess of that currently specified for the SSC design. 
In addition, the task force members strove to stay well 
informed of both basic and applied superconductivity 
developments worldwide via the burgeoning technical 
literature. The present report summarizes the principal 
findings of the task force, no longer active, to address 
the paramount issues within the purview of its original 
charge in light of the tentative state of knowledge of 
oxide superconductivity then available, and to read- 
dress the findings from the vantage of 1989. 
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The SSC is a profile bottom factory, with B-pair produc- 
tion rates orders of magnitude larger than at any other 
existing or proposed machine. As such, it will provide a 
unique opportunity for a comprehensive study of CP 
violation in the B-(bar B) system. Such a study will 
either confirm and refine the Standard Model, or be a 
sensitive indicator of new physics. In addition, copious 
production of top and other intermediate-mass states 
decaying into bottom are expected at the SSC. The 
— of the Bottom Collider Detector (BCD) is tai- 
lored to probe transverse momenta of order of the b- 
quark mass, i.e., low- and intermediate-P(sub t) phys- 
ics at the SSC. The forward production of relatively 
light particles, with masses less than 1% of the ma- 
chine energy (40 TeV), can be well analyzed in a dipole 
magnetic spectrometer which emphasizes 3-D vertex 
reconstruction, precision tracking and momentum 


analysis, particle identification (leptons, kaons, 
protons(hor ellipsis)) and high-rate data-acquisition 
system. This document is intended as a brief summary 
to a the community with the physics goals of 
the BCD collaboration and the current status of our 
design and R&D efforts. 23 refs., 9 figs. 
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We consider a simple model to study the effects of the 
beam-beam force on the dynamics of colliding beams. 
We focus on the quadrupole modes of the coherent 
oscillation. The ingredients are: linearized beam-beam 
kicks, damping and noise due to synchrotron radiation, 
and linear transport between beam-beam kicks. The 
dynamical variables are the 2nd-order moments of the 
canonical variables q, p, which include the rms bunch 
size. Our model is self-consistent in the sense that no 
higher order moments are generated by the linearized 
beam-beam kicks, and that the only source of violation 
of symplecticity is the radiation. We discuss the cases 
of round and flat beams. Depending on the values of 
the tune and beam-beam kick strength, we observe 
states in which otherwise identical bunches have sizes 
that are equal, or unequal, or periodic, or behave cha- 
Otically from turn to turn. Possible implications of lumi- 
nosity saturation with increasing beam intensity are 
discussed. 5 refs., 8 figs. 
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Mapping techniques may be thought to be attractive 
for the mg Des prediction of motion in accelerators, 
especially because a simple map can approximately 
represent an arbitrarily complicated lattice. The inten- 
tion of this paper is to develop prejudices as to the 
validity of such methods by applying them to a simple, 
exactly solveable, example. It is shown that a numeri- 
cal interpolation map, such as can be generated in the 
accelerator tracking program TEAPOT, predicts the 
evolution more accurately than an analytically derived 
differential map of the same order. Even so, in the 
presence of “appreciable” nonlinearity, it is shown to 
be impractical to achieve “accurate” prediction 
beyond some hundreds of cycles of oscillation. This 
suggests that the value of nonlinear maps is restricted 
to the parameterization of only the “leading” deviation 
from linearity. 41 refs., 6 figs. 
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Estimates of ionizing dose and neutron fluence have 
been made for typical SSC detector configurations ex- 
posed to radiation from p-p collisions. Using standard 
descriptions of average events in conjunction with sim- 
ulations of secondary processes, it is found that in 
most cases the radiation exposure can be parameter- 
ized by’ functions of the form A _ (I 
angle)p(perpendicular) (r angle) (sup (alpha)) cosh 
(sup (alpha) (eta)), where (eta) (= - In tan (theta)/2) is 
the pseudorapidity, the exponent (alpha) lies between 
0.5 and 1.0, and (alpha)(prime) = (alpha) + 2, de- 
pending upon the problem. A calorimeter element 2 m 
from interaction point and 6(degree) from the beam 
line is subjected to an annual dose is 0.1 MGy at 
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shower maximum. The annual neutron fluence in a 
central cavity of this radius exceeds 10(sup 12) 
cm(sup (minus)2). The annual dose from the direct flux 
of charged particles scales inversely as the square of 
the distance from the beam line and is 0.4 MGy at 1 
cm. A detector at an 8 TeV on 8 TeV p-p collider with 
the same “physics reach” would experience about 27 
times as much radiation. 21 refs., 7 figs., 2 tabs. 
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The cooling of the beam tube according to the present 
SSC design is reexamined, and previous conclusions 
about its inadequacy are confirmed. Two methods for 
improved cooling are discussed: transverse helium 
flow and a metallic heat shunt. Under the nominal heat 
load of 0.142 W/m, both methods should be capable 
of limiting the temperature rise of the superconductor 
with respect to the helium in the yoke channels to 
about 0.02--0.03 K. The implementation of both meth- 
ods in parallel is possible. 21 refs., 10 figs. 
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The dual topological unitarization of hard and soft ha- 
dronic collisions is formulated as a Monte-Carlo event 
generator for events containing both the soft (low 
p(perpendicular)) and hard (jets, minijets) component 
of hadron production. The parameters of the model 
are determined from fits to the energy dependence of 
the total and inelastic hadron cross-sections and from 
the predictions of the QCD-parton model for the per- 
turbative hard constituent scattering cross sections. 
The properties of the model are studied. Good agree- 
ment of the model predictions is found with data at 
present accelerator and collider energies. The predic- 
tions of the model for TeV colliders are presented. In- 
teresting changes of the produced multiparticie 
system are formed when selecting classes of events 
—" without hard jets or minijets. 35 refs., 22 figs., 
3 tabs. 
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Supercomputers are used to simulate and track parti- 
cle motion for a million turns around the collider rings. 
These numerical studies will aid in determining the 
best aperture for the proton beams. 
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The Superconducting Super Collider Laboratory 
(SSCL) has computing requirements in several differ- 
ent areas at several levels of intensity. These needs 
vary from word processing and spreadsheet calcula- 
tions on one end of the spectrum to a need for thou- 
sands of hours of super-computer time on the other. 
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These needs and their focus will continue to develop 
and change throughout the life cycle of the laboratory. 
This document describes the computing environment 
needed to meet the requirements for high energy 
physics (HEP) Monte Carlo calculations for the simula- 
tion of SSCL physics and detectors. Two types of 
Monte Carlo simulations must be done: the first, to 
simulate the physics of the interactions that will occur 
at the SSCL, and the second, to determine the simulat- 
ed response of the detectors that will study these inter- 
actions. The calculations to be performed in each sim- 
ulation are lengthy and detailed, and could require 
many months per run on a VAX 11/780 and may 

several gigabyte of data per run. Consequent- 
ly, a distributed computing environment of several 
networked high-speed computing engines is envi- 
sioned to meet these needs. These networked com- 
puters would form the basis of a centralized facility for 
SSCL physics and detector simulation work. It has 
been estimated that this computing facility will need to 
grow to approximately 4000 MIPS of computing horse- 
power by 1992. 
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In this paper, | shall discuss the quench origins. | shall 
first establish a method of classification and introduce 
the notions of conductor-limited and energy-deposited 
quenches. Next the paper will be devoted to the study 
of conductor-limited quenches, and | shall introduce 
the notions of plateau and of fraction of short sample. 
Also the paper will be devoted to the study of energy- 
deposited quenches, and | shall introduce the notions 
of training and of minimum energy deposit; | shall then 
review the possible causes of energy release. Lastly, | 
shall introduce the notion of operating margin, and | 
shall indicate how to optimize the operating margin in 
order to limit the risk of premature quenching. 112 
refs., 14 figs. 
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If the collar material has a larger coefficient of thermal 
contraction than the yoke and the yoke is split on the 
horizontal mid-plane, it may be difficult to use the yoke 
to provide horizontal support to the collared coil. To be 
inserted easily into the yoke at room temperature the 
collared coil must be no larger in horizontal diameter 
than the yoke. When the magnet is cooled to liquid 
helium temperature the collars will contract more than 
the yoke and a gap may develop between the collars 
and the yoke at the horizontal mid-plane. If, however, 
the collared coil is oversize in the vertical direction, 
clamping it in the yoke will tend to make its horizontal 
diameter grow enough to contact the yoke. Thus it may 
be desirable to design the collars to generate a “‘verti- 
cal ovality.” In this note | discuss a method to calculate 
the desired ovality of the collared coil at room temper- 
ature and the (undeflected) collar shape needed to 
achieve this. | then calculate the skin stress required to 
push the collared coil into shape. in both calculations | 
show the range of values resulting from plausible vari- 
ations in the calculation parameters and in the coal 
prestress 
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We have applied and —— the Lie algebraic for- 
malism developed by E. Forest to calculate smear and 
tune shifts due to random and systematic multipole 
errors for the SSC. In particular, we have calculated 
smear to the first order in the multipole strength, and 
tune shifts to the second order. Systematic errors up to 
octupoles, random errors up to decapoles, and feed- 
down effects due to closed orbit distortions have been 
included. For random errors the spread of the smear 
for an ensemble of accelerators has also been calcu- 
lated. The analytical results have been compared with 
extensive tracking results (averages over 100 seeds 
have been used for random errors). A histogram of the 
smear is presented. By Fourier analyzing the tracking 
results, we have been able to isolate and compare 
contributions to the smear from different multipoles. 
Calculations have been done to study the performance 
of candidates for the SSC lattice with 4, 5, or 6 dipoles 
per half cell, 1 or 2 TeV injection energy, and 4 or 5cm 
magnet aperture. The improvement obtained by cor- 
recting the systematic multiple errors have also been 
included. 25 refs., 13 figs., 16 tabs. 
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An operational simulation has been performed to pre- 
dict the performance of multipole correctors for com- 
pensation of linear, quadratic, and cubic momentum 
dependencies, due to systematic field errors, of the 
SSC lattice. An iterative scheme, using beams varying 
over successively larger momentum ranges, is found 
to be satisfactory. Both distributed bore-tube compen- 
sation elements as described in the Conceptual 
Design Report and “Simpson’s rule” lumped correc- 
tors (also known as the ‘“‘Neuffer” scheme) have been 
successfully employed. To get started a coasting 
beam with rms energy spread of 10(sup (minus)5), 
roughly a factor of five smaller than has been achieved 
in the Tevatron, seems to be required. Realistic as- 
sumptions are made about closed orbit errors, about 
errors in other parameters, and about the precision 
with which tunes can be measured. 
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The new method of differential algebras for the de- 
scription of beam dynamics is presented. It allows a 
very straightforward and elegant computation of trans- 
fer maps of accelerator systems which can be ana- 
lyzed for data relevant to accelerators. The order of 
the procedure is unlimited and it is accurate to ma- 
chine precision. The theoretical background of the 
method is presented in detail. It is shown how the 
method can be used in practice. 17 refs. 
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The long-term motion of particles in the tails of SSC 
particle bunches has been simulated, including effects 
of the short- and long-range beam-beam interactions, 
the nonlinear forces from the interaction region qua- 
drupoles, and tune modulation. The author shows that 
a “diffusive dynamic aperture” can be well defined, 
and then determines its value for a range of machine 
parameters and tune modulations. A simple picture 
emerges indicating that the 1/r force of the long-range 
beam-beam interaction drives the observed diffusion. 
The simulations indicate that the proposed crossing 
angle of 75 (mu)rad at the low-(beta)* IPs is adequate, 
but increase of beam intensity would require a larger 
crossing angle. 6 refs., 16 figs., 2 tabs. 
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This paper investigates the limitations to luminosity 
that are contained in the present SSC design. Increase 
in luminosity is considered by varying beam current, 
emittance, (beta)*, and the total number of beam 
bunches. Possible luminosity at different beam ener- 
gies is also considered. The difference between initial 
luminosity and integrated luminosity is emphasized. 
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the Standard Model of elementary particle physics or- 
ganizes our knowiedge of the basic constituents and 
interactions, and achieves a wide-ranging synthesis of 
elementary phenomena, but leaves unanswered some 
fundamental questions. Important clues to a more 
complete understanding are to be found on the energy 
scale of 1 TeV, where the kinship between the weak 
and electromagnetic interactions will be illuminated. 
Exploration of the 1-TeV scale is an essential goal for 
the 1990s. 37 refs., 3 figs. 
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| summarize the case for new physics at the TeV scale, 
and review the physics possibilities of multi-TeV 
hadron colliders. Characteristics of the experimental 
environment are surveyed. 63 refs., 42 figs., 7 tabs. 
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The new method of differential algebras for the de- 
scription of beam dynamics is presented. It allows a 
very straightforward and elegant computation of trans- 
fer maps of particle optical systems. The order of the 
procedure is unlimited. The theoretical background of 
the method is presented in detail. It is shown how the 
method can be used in practice. 17 refs., 1 fig. 
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The proposed Superconducting Super Collider (SSC) 
is a high- luminosity proton-proton colliding-beam ac- 
ceierator, unique in the world, providing access to par- 
ticle collision energies at least an order of magnitude 
greater than are available at existing facilities. The 
boy = of the SSC has been previously described in 
the Conceptual Design Report. Although not the final 
SSC design, this paper updates the previous design 
the changes due to the change in cell phase advance 
from 60 to 90 degrees, and particularily emphasizes 
the underlying accelerator physics issues which are in- 
volved in the SSC. A brief history of the SSC program 
is given followed by detailed design considerations. 41 
refs., 16 figs. 
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The purpose of this article is to compute the helium 
pressure required to distort the beam tube beyond its 
elastic limit when a maximum equatorial Lorentz pres- 
sure P(sub m) is applied. There are two reasons that 
we talk about the elastic limit here instead of the crush- 
ing of the beam tube. First, the computation is much 
simpler because Hooke’s law can be applied approxi- 
mately. Second, slightly beyond the elastic limit of 
most materials comes the yield point, beyond which 
the material becomes plastic and would be perma- 
nently deformed. Thus it is convenient and conserva- 
tive to stay below the elastic limit. Since the yield 
points of materials are more easily obtained from 
tables than the elastic limits, we will take the yield point 
as the approximate elastic limit in our discussions 
below. 7 refs., 11 figs. 
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This paper discusses the design and uses of the su- 
perconducting super collider. (LSP) 
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Over the past two decades, the age-old struggle to de- 
scribe and comprehend the nature of elementary parti- 
cles and forces has been rewarded by a radically new 
and simple picture of Nature. This progress has, in 


large measure, been stimulated by experimental re- 
sults from particle accelerators, instruments of the kind 
given to use by Bernard Gregory and his colleagues. 
We have learned that all matter in its diverse forms is 
assembied from a few building blocks called quarks 
and leptons. All known natural phenomena can be de- 
scribed in terms of a few fundamental forces acting 
among these basic constitutents. The new insights 
embodied in the Standard Model of elementary-parti- 
cle physics not only provide a framework for describing 
and understanding the world around us, but also eluci- 
date the first instants after the creation of the universe. 
My first order of business will be to summarize the mi- 
croscopic description of matter to which we have 
come in the past twenty years. | will review the evi- 
dence for quarks and leptons as fundamental constitu- 
ents and explain the strategy of gauge theories of the 
fundamental interactions. Next, | will discuss questions 
the Standard Model raises but cannot answer. We can 
define a frontier where our current understanding 
ceases to make sense, where the clues that will lead 
us to a more satisfying description of Nature will have 
to be found. That frontier lies at energies of about 
10(sup 12) electron volts for collisions very fun- 
damental constituents. The instrument of choice for 
reaching this new energy scale is a high-energy, high- 
luminosity, proton-proton collider. | will conclude by 
summarizing the status of the American project known 
as the Superconducting Super Collider, or SSC. 
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The acceleration of polarized proton beams has been 
done in a number of hrotrons such as at ANL, 
Saclay, BNL, and KEK. theory and technique have 
been well established up to the energy of few tens of 
GeV; however, the same technique cannot be applied 
to an energy range of TeV as in the SSC. For such a 
machine we need Siberian snakes. As for this clever 
scheme, however, nothing is known experimentally 
and even theoretical knowledge is not e: h to make 
reliable predictions for the SSC. It is generally thought 
that the single and double Siberian snake schemes are 
insufficient and that we need many pairs of doubie 
snakes. The point of controversy now is how many 
pairs are necessary and sufficient. A most drastic de- 
polarization during acceleration can occur when the 
spin-orbit resonance condition (nu) = m(sub 0) + 
m(sub 1)(nu)(sub x) + m(sub 2) (nu)(sub y) + m(sub 
3) (nu)(sub s) is satisfied. Here, (nu) is the spin preces- 
sion tune, (nu)(sub x), (nu)(sub y), (nu)(sub s) are the 
horizontal betatron, vertical betatron and synchrotron 
tunes and m’s are int . In planar rings, since the 
spin tune is given by (nu) = (gamma)(alpha) = E/ 
0.52335 GeV to a good approximation, where 
(gamma) is the beam energy in units of the rest mass 
and a is the coefficient of the anomalous magnetic 
moment, the spin tune varies over a large range during 
acceleration, which makes resonances inevitable. The 


Siberian snake is an idea to keep the spin tune at. 


some value, usually 1/2, away from any resonance. 
However, in very high energy rings, perturbations such 
as machine im ions and betatron oscillations 
may change the spin tune considerably so as to cause 
a resonance. Also, even if the spin tune does not satis- 
fy the first equation, we may have non-resonant depo- 
larization during acceleration. In this paper we shall 
discuss this problem. 
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This paper discusses the following topics on the Su- 
perconducting Super Collider: beam specification at 
calibration halls; high energy booster options with tun- 
nels to surface; switchyard; six beams with high and 
low power options; switchyard optics for both high and 


062,173 


PHYSICS 
General 


low energy transport; secondary beams; wide band 
beams; radiation shielding; tagging system; and test 
and calibration halls. 
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We have studied the time evolution of a concentrated 
disturbance in superconducting cables. If the initial 
energy of the disturbance is small, the disturbance 
temperature profile spreads out, approaches a critical 
temperature profile slowly, and subsides eventually. If 
the energy in the disturbance is big enough, the dis- 
turbance also spreads out until it reaches a critical pro- 
file. After that, however, the temperature rises every- 
where resulting in a quench. In both cases, no nontri- 
vial steady state has been reached. These results in- 
spire us to study propagating solutions instead. They 
are heated zones whose temperature grows at all 
points along the cable. The propagating solution which 
contains the least energy is called the minimum propa- 
gating zone (MPZ). In Section 3, these propagating 
zones are approximated using the steady-state heat 
flow equation. We find that the energy in the approxi- 
mate MPZ gives the correct order-of-magnitude esti- 
mate to the minimum energy required to cause a 
quench. In Section 2, we list and define all the input 
information required in the heat flow equation. The re- 
sults of the computation are discussed. Finally, some 
remarks and conclusions are given. 
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The electromagnetic fields generated by a beam inside 
a toroidal beam pipe are derived. Special attention has 
been given to the resonances developed. The effec- 
tive impedance seen by the beam is computed and the 
effects of displacing the beam away the beam pipe 
center are considered. Applications are made to the 
SSC and the TEVATRON. 
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We study beam-beam collision for two gaussian 
bunches having circular transverse cross section. We 
follow the mapping method proposed by Hirata, who 
studied a flat beam with a nonlinear beam-beam kick. 
However, here the beam-beam kick is assumed to be 
linear. Of course, this assumption is not physical espe- 
cially for particles near the of a bunch. However, 
this model has three points of merit. First, the particle 
distribution remains gaussian after each collision. 
Second, this model is symplectic when radiation 
damping is neglected. Third, this model can be solved 
analytically up to a certain extent. For this reason, we 
deem this model worthy of investigation. In our results, 
there is stable period-one fixed-point bifurcation only 
when the residual tune (nu) is between 0.25 and 0.5 or 
between 0.75 and 1. However, for tune values be- 
tween 0 and 0.25 or between 0.5 and 0.75, there is no 
bifurcation, but the period-one fixed point splits up into 
period-three fixed point as the beam-beam parameter 
increases. However, this can also serve as an expla- 
nation of Piwinski’s observation of a sudden decrease 
in luminosity. In contrast, Hirata’s results exhibit bifur- 
cation for all tune values. The model is reviewed in 
Section 2 and the period-one fixed point solution is 
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solved analytically in Section 3. in Section 4, the stabil- 
ity of the solution is studied analytically using the sta- 
bility matrix. In Section 5, numerical tracking is used to 
study higher-period fixed points. 
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The magnetic field quality specification used in the 
SSC Conceptual Deign Report is based on the imposi- 
tion of bounds to the departure from linear behavior in 
the oscillation of single particles about their closed 
orbits. The specification is physically reasonable, but it 
is important to give serious attention to the values as- 
signed to the parameters in the criterion. This experi- 
ment is part of that effort. Nonlinearities in the magnet- 
ic fields will lead to gradual changes in the magnitudes 
of the transverse amplitude projections. The single 
point of the turn-by-turn piot will develop, in general, 
into an area. The distance of a point within this area to 
the mean position of all the points is a measure of the 
change of amplitude. The criterion places a limit on the 
ratio of this change to the mean amplitude. In particu- 
lar, the rms value of this fractional excursion, termed 
the “smear,” is to be less than 7% within the aperture 
used for routine beam operations. The principles aims 
of experiment E778 are to determine if the smear is 
predictable from calculation, if the 7% bound is appro- 
priate, and if modification of the criterion is necessary. 
The Tevatron was considered a suitable laboratory for 
this activity because it is a proton accelerator with ex- 
cellent linear behavior; moreover there was a substan- 
tial number of sextupole magnets already installed that 
could be used as controllable sources of nonlinearity. 
This progress report is a summary of the effort on this 
— to date and preliminary analysis of the 
ata. 
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A new method of correcting dynamic nonlinearities 
due to the multipole content of a | synchrotron 
such as the Superconducting Super Collider is dis- 
cussed. The method uses lumped multipole elements 
placed at the center (C) of the accelerator half-cells as 
well as elements near the focusing (F) and defocusing 
(D) quadrupoles at the ends. In a first approximation, 
the corrector strengths follow Simpson’s Rule. Correc- 
tion of second-order sextupole nonlinearities may also 
be obtained with the F, C, and D octupoles. Correction 
of nonlinearities by (approximately) three order of mag- 
nitude is obtained, and a solution to a fundamental 
problem in large synchrotrons is demonstrated. 13 
refs., 2 figs., 2 tabs. 
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The diffusion quantum Monte Carlo with fixed nodes 
(QMC) approach has been employed in studying 
energy-eigenstates for 1--4 electron systems. Previous 
work employing the diffusion QMC technique yielded 
energies of high quality for H(sub 2), LiH, Li(sub 2), and 
H(sub 2)O. Here, the range of calculations with this 
new approach has been extended to include additional 
first-row atoms and molecules. In addition, improve- 
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ments in the previously computed fixed-node energies 
of LiH, Li(sub 2), and H(sub 2)O have been obtained 
using more accurate trial functions. All computations 
were performed within, but are not limited to, the Born- 
Oppenheimer approximation. In our computations, the 
effects of variation of Monte Carlo parameters on the 
QWC solution of the Schroedinger equation were stud- 
ied extensively. These parameters include the time 
step, renormalization time and nodal structure. These 
studies have been very useful in determining which 
choices of such parameters will yield accurate QMC 
energies most efficiently. Generally, very accurate en- 
ergies (90--100% of the correlation energy is obtained) 
have been computed with single-determinant trail 
functions multiplied by simple correlation functions. 
Improvements in accuracy should be readily obtained 
using more complex trial functions. 


062,177 
DE90013794/GAR PC A11/MF A02 
Lawrence Berkeley Lab., CA. 

Plasma chemistry in wire chambers. 

Thesis (M.S). 

J. Wise. May 90, 228p LBL-29033 

Contract 76ER01112act ACO3-76SF00098 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


The phenomenology of wire chamber aging is dis- 
cussed and fundamentals of proportional counters are 
presented. Free-radical polymerization and plasma po- 
lymerization are discussed. The chemistry of wire 
aging is reviewed. Similarities between wire chamber 
plasma (>1 atm dc-discharge) and low-pressure rf- 
discharge plasmas, which have been more widely 
studied, are suggested. Construction and use of a 
system to allow study of the plasma reactions occur- 
ring in wire chambers is reported. A proportional tube 
irradiated by an (sup 55)Fe source is used as a model 
wire chamber. Condensable species in the proportion- 
al tube effluent are concentrated in a cryotrap and 
analyzed by gas ye ye spectrometry. 
Several different wire chamber gases (methane, 
argon/methane, ethane, argon/ethane, propane, 
argon/isobutane) are tested and their reaction prod- 
ucts qualitatively identified. For all gases tested except 
those containing methane, use of hygroscopic filters to 
remove trace water and oxygen contaminants from the 
gas resulted in an increase in the average molecular 
weight of the products, consistent with results from 
low-pressure rf-discharge plasmas. It is suggested that 
because water and oxygen inhibit polymer growth in 
the gas phase that they may also reduce polymer dep- 
osition in proportional tubes and therefore retard wire 
aging processes. Mechanistic implications of the 
plasma reactions of hydrocarbons with oxygen are 
—— Unresolved issues in this work and propos- 
als for further study are discussed. 
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This rej presents the closing talk of the workshop 
on AGS heavy ion program held at BNL March 5--7, 
1990. The emphasis is on new questions posed by the 
new data presented at this meeting with emphasis on 
the pion-proton puzzle. 10 refs., 1 fig., 1 tab. 
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A monolithically integrated detector-preamplifier on 
high-resistivity silicon has been designed, fabricated 
and characterized. The detector is a fully depleted p-i- 
n diode and the —s is implemented in a deple- 
tion-mode PMOS process which is compatible with de- 
tector processing. The amplifier is internally compen- 
sated and the measured gain-bandwidth product is 30 
MHz with an input-referred noise of 15 nV/(radical)Hz 
in the white noise regime. Measurements with an 
Am(sup 241) radiation source yield an equivalent input 
noise charge of 800 electrons at 200 ns shaping time 
for a 1.4 mm(sup 2) detector with on-chip amplifier in 
an experimental setup with substantial external pickup. 
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Complex fragment (Z>6) production was studied in 
three reverse- kinematic reactions: 50 MeV/A (sup 
197)Au + (sup 12)C, (sup 27)Al, and (sup nat)Cu. Typ- 
ical inclusive cross sections are shown, as well as ex- 
clusive results for 2- , 3-, and higher-fold events. Re- 
constructing the source velocity of these fragments 
and using a simple incomplete fusion model gives a 
reliable measure of the impact parameter and excita- 
tion energy of the reactions producing these frag- 
ments. A clear progression from peripheral (cold) 
events to more central Wwery hot) events is seen as 
function of source velocity. The primary production of 
fragments in the (sup 197)Au + (sup 12)C and (sup 
27)Al reactions is consistent with statistical emission 
from a thermalized source, up to approximately 5 
MeV/A of excitation energy. For the (sup nat)Cu 
target, another significant source of fragment emission 
is observed. 20 refs., 15 figs. 
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Neural Networks are introduced through analogies to 
data analysis and electronic techniques used in high 
energy physics. 18 refs., 11 figs. 
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Measurements show that the HERMES Ill flash x-ray 
source produces a peak dose-rate radiation field of (5 
(plus minus) 0.5) (times) 10(sup 12) rad(Si)/s over a 
useful area of 1000 cm(sup 2), with a pulse width of 
(approximately)20 ns. Numerical simulations of the 
field agree with the measurements and give insight 
into the dynamics song the field. The character- 
ization of the radiation field presented here enables 
test objects to be studied in a well-defined radiation 
field with unique dose-rate area and volume products. 
19 refs., 9 figs. 





062,183 
DE90013888/GAR PC A04/MF A01 
Argonne National Lab., IL. 


pr mony of the fixed target heavy quark working 


"A. Appel, J. N. Butler, D. Christian, P. , and 
D. Errede. 1989, 55p ANL-HEP-CP-90-25, NF- 
890872-13 
Contracts W-31109-ENG-38, ACO2-76CH03000 
Workshop on phi at Fermilab in the 1990's, Breck- 
enridge, CO (USA), 15-24 fen a Sponsored by 
Department of Energy, Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The status of Fixed Target experiments to study charm 
and bottom is reviewed. The physics motivation for fur- 
ther high statistics studies of charm and bottom is pre- 
sented. &... = pepe ar J bop will be > 
countered in very sensitivity ies are 
scribed, some pe tert “teudione are offered, and 
areas where additional research and development are 
required and identified. 38 refs., 8 figs., 9 tabs. 
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We describe a recent calculation of the hadron spec- 
trum with two flavors of staggered dynamical quarks 
with a gauge coupling 6/g(sup 2) = 5.60 and quark 
masses of 0.025 and 0.01. The gauge fields were gen- 
erated using the hybrid al m on a 12(sup 4) lattice 
that was doubled or quadrupoled to calculate hadron 
propagators. 5 refs., 5 figs. 
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Charged particle multiplicity distributions from e(sup 

+)e(sup (minus)) annihilations at 29 GeV have been 
analyzed in selected rapidity and azimuthal angle inter- 
vals. The data were taken with the High Resolution 
Spectrometer at PEP. The factorial moments of the 
multiplicity distributions increase as the rapidity interval 
is decreased, the so-called intermittency phenome- 
non. These direct measurements of the moments 
agree with values derived from negative binomial fits to 
our multiplicity distributions in various central rapidity 
windows. The factorial moments are also given for the 
distribution in azimuthal angle around the beam direc- 
tion and for the two-dimensional distribution in rapidity 
and azimuthal angle around the jet directions. 
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This report summarizes progress oS past ten 
months in the following areas of pion double 
charge exchange reactions, including a theory of the 
isotensor term in the pion-nucleus optical potential, 
and a study of meson exchange contributions to the 
reactions at low energies. Nuclear inelastic scattering, 
using quark models to calculate nuclear structure func- 


tions, and to test for sensitivity to the substructure of 
nucleons in nuclei. Fluctuation-free statistical spec- 
troscopy including the theory and computer programs 
for interacting-particle densities, spin cutoff factors, 
— strength sums, and other expectation 
values. 
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In the past year, | have continued to pang fo the 
relations between conformal field theories and lattice 
statistical mechanical models, and in particular have 
been studying two dimensional models coupled to 
quantum gravity. | have continued as well to consider 
possible extension of these results to higher dimen- 
sions and potential applications in other contexts. 
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This paper calculates the effect of temperature on the 
reactivity of xenon 135 to absorb neutron. (Fl) 
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The Nuclear Physics A og at the University of Ala- 
bama in Huntsville (UAH) has been analyzing 200 
GeV/n S + Pb collision events with a Magnetic-Iinter- 
active-Emulsion-Chamber (MAGIC). The objectives of 
the research are to learn the nature of nuclear matter 
at high density of particles and to develop an all-parti- 
cle tracking system for very high particle densities. “be 
advance the study further, the detector capability 

been improved so as to allow the best utilization Yale all- 
particle measurements. A design study for Pb + Pb 
interactions at 160 GeV/n was made for planned ex- 
periments in 1993. 
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Various options to “symplectify” the off-momentum 
a transformations used in PATRICIA are present- 

ed. Strengths and weaknesses of each method are 
discussed. Numerical results from each method are 
outlined, and a recommendation for a 7-point La- 
grange interpolation with single pass resymplectifica- 
tion is made. 
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Evaluation of possible designs for the Superconduct- 
ing Supercollider requires consideration of a variety of 
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collective phenomena. Of particular interest is the 
scaling of current thresholds and growth rates with 
such parameters as machine circumference and aper- 
ture, magnetic field strength, momentum spread and 
acceptance, cell length, and phase advance. In this 
paper the interplay of collective effects and machine 
design is discussed with special attention to those 
issues which may by helpful in choosing a particular 
design. 11 refs., 2 tabs. 
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The beam-beam interaction at horizontal and vertical 
crossing angles in the SSC is simulated. It is shown 
that with the present SSC parameters several satellite 
resonances can be excited. be hg: yp mm ewtere 
working point, the crossing le, the space charge 
parameter and the aaateden equency is investigat- 
ed. 2 refs., 9 figs. 
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= cane a in this note to make plausibility arguments 

the magnitude of tolerable ground motions 
fo te the . A complete, general and quantitative 
treatment of every conceivable effect awaits far more 
effort than could have been marshalled for this prelimi- 
nary study. This note is in three parts: a description of 
the types of motions likely to be encountered on any 
site and some generally obvious site recommenda- 
tions; estimates of the consequences of such motions 
with calculations of only those few types which we 
consider dominant in the problem (a review of the type 
and strength of beam position feedback which may be 
required); and a summary of ited tolerances re- 
sulting from the calculations assumptions made. 
16 refs., 5 figs., 3 tabs. 
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The Superconducting Super Collider (SSC) is planned 
to be a basic research facility providing beams of 20 
TeV (trillion electron volt) protons in two counter-rotat- 
ing orbits which intersect at six points. The proton 
beams are guided by high-field, superconducting mag- 
nets around an oval path 52 miles in circumference. 
The — of this paper is to identify, quantify, and 
discuss the various sources of ionizing radiation and 
the measures which are planned to accommodate 
them in order to protect both the general public and 
the staff of the SSC laboratory. These sources and the 
measures to deal with them are well understood from 
the experience of existing accelerator facilities. In spite 
of the differences in energy, the radiation protection 
requirements and the level of difficulty in meeting them 
for the SSC are very similar to those for the existing 
facilities. The proposed SSC as described in the April 
1986 | Design Report and other, reports of 
the Central n Group will consist of four basic 
components: injector complex of four cascaded 
eouulerahens: —_- similar to Fermilab’s Tevatron, in 
which protons will be accelerated from rest to about 1 
TeV; the collider ring, whose circumference will be 
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about 52 miles, the experimental areas; and the 
campus/laboratory area. 27 refs., 9 figs., 10 tabs. 
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Several tracking programs simulate the motion of off- 
momentum particles by using transport matrices ad- 
justed to compensate for the variation of the particle 
= relative to the rigidity of a design particle. The 
off-momentum matrices are generally determined by 
one of two methods. First, the matrices may be re- 
evaluated for exactly the current momentum of the 
particle. This method is exact and symplectic: no ap- 
proximations are involved. Alternatively, the matrices 
are computed for a “mesh” of momentum values; mat- 
rices at intermediate values are then obtained by inter- 
polation on momentum. In this note we examine the 
interpolation procedure used in PATRICIA and show 
that it does not in general yield a symplectic matrix. We 
present two alternative interpolation schemes, sug- 
gested by Dragt and Leemann, which will yield a sym- 
plectic approximate to the exact off-momentum trans- 
port matrix. An alternative to symplectic interpolation, 
that of resymplectification of a nonsymplectic approxi- 
mate is discussed by Furman in another SSC Techni- 
cal Memorandum. We conclude with a brief computa- 
tional comparison of a symplectic and the nonsym- 
plectic interpolation schemes to the “benchmark” of 
calculating the exact off-energy matrix. We find that 
the interpolation scheme employed by PATRICIA is 
only marginally adequate for SSC studies but that a 
more accurate nonsympliectic interpolation may be 
sufficiently precise to provide a matrix which is sym- 
plectic to within the numerical precision of a computer. 
Also, we find that the symplectic interpolation algo- 
rithm considered does produce the adve:tised exactly 
symplectic matrix. 
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The SSC Aperture Workshop was held November 5-9, 
1984 at Lawrence Berkeley Laboratory. The workshop 
focused on issues related to the selection of an opti- 
mum aperture for the SSC. Aperture is a critical issue 
at this early stage of design, because it strongly affects 
both the construction cost and the satisfactory com- 
missioning and operation of the collider. The workshop 
had a double purpose: To design a course of action for 
determining the needed physical and dynamic aper- 
ture and commensurate magnetic field specifications 
of a high luminosity proton collider with a beam energy 
of 20 TeV, and to prepare a proposal for carrying out 
the recommended R&D program in two steps -- a four- 
month intensive phase to provide knowledge essential 
for conceptual design and magnet selection, and a 
longer term effort to supply details and ultimately to 
support the construction, commissioning, and oper- 
ation of the new collider. To accomplish these objec- 
tives, the participants met in the following working 
groups, each led by a coordinator, which are discussed 
in this paper: test lattices; aperture requirements; 
magnet errors; formats, data bases, networks and lat- 
tice codes; tracking codes; analytical screening; and 
experiments on existing machines. 
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Bunched, charged particle beams lose energy when 
they traverse cavities or other structures which can be 
described by resonator impedances. The calculation 
of this loss is arbitrary quality factors by using known 
approximations for the sums of infinite series. For low 
Q-values, these expressions agree with those ob- 
tained by a the sums by integrals. The loss 
power in SSC is calculated using these expressions. 7 
figs. 
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The persistent current effects on the dynamic proper- 
ties of a standard SSC test lattice with clustered IRs 
are shown for superconductor filaments of various di- 
ameters. Three different correction schemes are com- 
pared. The most complete compensation is achieved 
by locally correcting the b(sub 2) and b(sub 4) multi- 
pole components with two layers of bore tube correc- 
tor windings. Lumped correction by two independent 
two-family sextupole and decapole correctors proves 
insufficient. A nearly local correction scheme with the 
different corrector windings extending only over a frac- 
tion of the magnet length but arranged in a single layer 
is found to be an excellent compromise. 4 refs., 9 figs. 
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Under the assumption that new developments in the 
science of superconductivity will lead to dipole mag- 
nets suitable for the SSC that have the same proper- 
ties with regard to field, field quality, size and cost as 
those in the present conception of the collider, but op- 
erating at 77 K rather than 4.35 K; the initial cost of the 
collider facility is found to be less by $213 M out of the 
$2,000 M actual construction cost for the collider tech- 
nical systems and the conventional facilities estimated 
in the Conceptual Design Report. EDI and contingency 
is not included in these figures. Operation at the higher 
temperature is not, however, an unequivocal advan- 
tage. The beam line vacuum system in the 77 K case 
presents problems that will require a larger magnet ap- 
erture for satisfactory solution. The costs of this to- 
gether with the cost of the development and construc- 
tion of the new vacuum system required is estimated to 
be $156 M. The net capital cost saving associated with 
the higher temperature operation is thus found to be 
$57 M or about 3% of the estimated cost. In addition it 
is estimated that the operating cost of the facility will 
under conditions be less by $27.5 M per year in the 
steady-state including an allowance for the greater 
availability of the simpler cryogenic system. 14 refs., 1 
fig., 4 tabs. 
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In the SSC, it is envisioned that there will be a horizon- 
tal orbit corrector at each focussing quadrupole (QF), a 
vertical corrector at each rn quadrupole 
(QD) and a beam position monitor (BPM) at each QF 
and QD. For each plane, therefore, there are one cor- 
rector and two BPM’s per cell. Since there are about 
420 cells in the SSC, a straightforward orbit correction 
requires inverting an 420 (times) 420 matrix in which all 


elements are in general nonzero. This can be avoided 
by applying a beam bump technique. We will summa- 
rize the result of the beam-bump method. Section 3 of 
this paper gives our study results using this technique 
for the case of a long string of FODO cells. Section 4 
applies these study results to estimate for the SSC the 
rms corrector strength needed for orbit correction, and 
the rms orbit distortion after correction. The orbit cor- 
rector strength suggested for the SSC is 10 times the 
rms value and agrees with a previous estimate. 


062,201 

DE90014010/GAR PC A03/MF A01 

— Berkeley Lab., CA. SSC Central Design 
roup. 

Accelerator physics in Superconducting Super 

Collider (SSC) design. 

A. W. Chao. 1985, 17p SSC-49, CONF-8505405-1 

Contract AC02-89ER40486 

1985 annual DPF conference, Eugene, OR (USA), 13- 

16 May 1985. Sponsored by Department of Energy, 

Washington, DC. 

Portions of this document are illegible in microfiche 

products. 


An elementary description of the accelerator physics 
considerations encountered in the design of the Su- 
perconducting Super Collider is presented. An attempt 
has been made to introduce the terminology and the 
basic physics issues from a user’s point of view. 15 
refs., 12 figs., 1 tab. 
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In a previous SSC-report (SSC-32), we explained how 
one could get some analytical results in the study of 
dipole beam-beam collisions. We examined three 
cases. We solved exactly for the stability condition in 
the presence of head-on collisions (h.o.). Then we 
studied the change in these conditions as we add long- 
range collisions (I.r.). We obtained analytical results 
which agreed very well with the exact computer solu- 
tion. The purpose of this paper is to extend to the I.r. 
collisions a calculation due to Chao and Ruth. This cal- 
culation reported in SLAC-PUB-3400/AP-37 (SLAC- 
37) used the Viasov equation in the study of h.o. colli- 
sions. They looked at the effect of modes up to octu- 
pole order. In their formalism the ribbon beams are 
= by two distribution functions (Psi) and 
I). 
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A two-dimensional plane strain model of the SSC 
magnet (cold mass) was developed to determine the 
stresses and deflections under a variety of conditions. 
Cool down from room temperature to 4.35 K and the 
effects of quench in the coils were calculated using the 
computer code TACO -- a finite element heat transfer 
code. Pre-assembly loads, energization to 6.6 tesla, 
pressure due to liquid helium, Lorentz Forces on the 
copper plated beam tube, were incorporated in 
NIKE2D -- 2-D vectorized implicit finite element code. 
The model for material behavior was treated as 
thermo-elastic plastic which required material proper- 
ties as a function of temperature. The programs were 
run remotely on the Cray computers in Livermore via 
the Vax computers at Berkeley. 
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This paper describes a formalism to calculate the beta- 
tron tune shifts arising from localized higher order mul- 
tipole components. The results are used to find the 
tune shifts from the systematic components in the SSC 
dipole magnets and to set upper limits on the ampli- 
tudes of these components. When compared with the 
expected amplitudes, we find that the components up 
to n = 6 (14-pole) are unacceptably large and necessi- 
tate some form of compensation. Correction with bore 
tube windings provides the most satisfactory solution, 
but is expensive. Therefore, we investigate correction 
by lumped elements contained in the spool pieces ad- 
jacent to the quadrupoles. 5 refs., 2 figs., 3 tabs. 
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The effect of magnetic imperfections in the arc dipole 
magnets on the linear and dynamic aperture of a varie- 
ty of test-lattices has been explored in a number of 
particle tracking studies. These results have been in- 
corporated in the conceptual a Report and con- 
tributed to establish tolerances for the arc dipole 
magnet imperfections. Sorting and/or binning of the 
magnets according to a particular multipole moment 
proved most effective. The importance of the IR qua- 
drupole imperfections to the dynamic aperture due to 
the large (Beta) - function values at their locations was 
first documented in tracking studies by Dell and Scha- 
chinger. In the present report we explore the depend- 
ence of the linear and dynamic apertures on lattice pa- 
rameters such as the (Beta) - function value (Beta)* 
and the crossing rx (alpha) at the interaction points 
in the low-(Beta) IRs for the nominal IR quad Ln 
multipole errors. Furthermore, the sensitivity of the dy- 
namic aperture to the number of corrected multipole 
orders, to the residual multipole strengths and to the 
strengths of the wr uncorrected multipole mo- 
ments is examined. It should be understood, that the 
rms-values of the magnetic multipoles moments are 
implied, whenever we refer to “multipole errors”. 10 
refs., 11 figs., 1 tab 
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In the fall of 1985, a FNAL/LBL group measured neu- 
tron spectra in the Tevatron tunnel. During the ma- 
chine cycle just ended, these experiments were re- 
fined and extended. Absolute magnitude and longitudi- 
nal distributions of the neutron flux were measured 
down the tunnel from a warm section in the beam pipe. 
Acontrolled N(sub 2) gas leak was introduced near the 
center of the warm section, so that by measuring rates 
as a function of gas = pressure, beam-gas rates could be 
separated from background rates. To help support this 
experimental effort, detailed simulations of particle 
cascades in the Fermilab tunnel initialed by hadron- 
nucleus collisions in the center of the warm section 
were carried out using a version of HETC. The MORSE 
code was used to transport the low-energy neutrons. 
In this note, preliminary results from these simulations 
are presented, as well as results calculated at SSC en- 
ergies, i.e., at 20 TeV. The simulations will become 
more detailed as the experimental analysis proceeds, 


and the feedback obtained from the experiment will 
allow further improvements in the transport capabili- 
ties. Final reports detailing both calculational and ex- 
perimental results will be published. 
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Recent work at the SPS on the beam-beam effect 
shows how the analytic calculation of such stochastic 
limits give diffusion rates which agree with experimen- 
tal results with the beam tuned to avoid high order re- 
sonances and when the beam is tuned onto these re- 
sonances. The results agree with simulation and show 
that the inclusion of synchrotron motion is essential if 
simulation is to reveal the true limits to stability. Experi- 
ments with the Antiproton Accumulator, where parti- 
cles see a potential identical in form to the beam-beam 
effect from ions trapped in the beam, confirms the SPS 
experience and fits the analytic treatment. Tracking 
studies which do not include synchrotron motion seem 
only to reveal limits to stability due to an unwise choice 
of tune or to strong multipole content in the field which 
limits the dynamic aperture without synchrotron motion 
and which would destroy the beam if the RF were 
switched on.Fortunately we do not have to wait for 
tracking programs fast and rigorous enough to follow 
particles over many synchrotron periods to make 
statements about acceptable tolerances. This paper 
shows how the methods of estimating stochastic 
thresholds and growth rates for the beam-beam effect 
may equally be applied to the case of resonances ex- 
cited by external field imperfections. 
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In this paper, we generalize the concept of phase ad- 
vance to non- linear systems. We show how non-linear 
perturbation theory can be made in a totally Hamilton- 
ian free context. As examples, we give expressions for 
the computation of first and second order tune shifts, 
as well as for the canonical transformation responsible 
for the first order distortions of the invariants. Our reli- 
ance on Lie operators allows for a very simple imple- 
mentation of these methods in the context of an alge- 
braic manipulator. 7 refs. 
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The 20 TeV protons of the SSC will emit significant 
amounts of synchrotron light. This light will desorb 
gases from the cold beam tube walls of the SSC, — 
rise to a density of gas molecules within the cold 

To predict this density, data have been taken on che 
todesorption from cold (4.5 K) beam tubes at the VUV 
electron storage ring at the National Synchrotron Light 
Source. 8 figs., 3 tabs. 
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The im for SSC may have to be 
changed as a result of optimization of the cell lattice 
and aperture design. We have investigated the ag 
on the collective instabilities and parasitic heati 
the vacuum chamber radius differs from the CDR 
po as much as (plus minus)0.5 cm. We conclude that 
the corresponding changes on the ic load due 
to parasitic heating are small, and the most of the CDR 
conclusions on the collective instabilities remain intact. 
The requirements for the feedback gain and Landau 
— to stabilize the transverse multibunch are 
modified somewhat, but can be met easily. 9 refs. 
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The external and operating specifications for a general 
alpha energy analysis data reduction program are pre- 
sented in this document. A brief descri of ‘the 
ee ee features and 
reasons for use. Specifications for the supporting data 
files are also presented. Brief [faa step proce- 
dures are presented as appendixes. 
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The purpose of this paper is to establish the connec- 
tion between Michelotti’s normal form and our ap- 
proach. We will show that they are equivalent. Our 
demonstration will be carried only to order (var epsilon) 
in the perturbation. to carry it further is just a matter of 
“bookkeeping” and is not so essential. First of all we 
start with Hamilton’s equations in Floquet variables as 
Michelotti does. 2 refs. 
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In this paper we will look at normal form procedures 
applied on non-linear symplectic maps. Our attention 
is focused on the non-linear part of the map only. A 
knowledge of Lie operators is assumed. The map we 
will examine is relevant to the study of storage rings. 
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The coherent effect of beam-beam forces on the sta- 
bility of the motion of beams as rigid bunches in a col- 
lider is studied by means of simulation. The number of 
bunches per beam is taken to be large, with many 
bunches éolliding simultaneously within each interac- 
tion region. It is also assumed that they populate the 
beams uniformly, and that they are equally spaced. 
The interaction regions are all identical and evenly 
spaced. The collision forces are assumed to be one- 
dimensional linear kicks. Results for stability limits are 
presented, as a function of tune, for various beam con- 
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figurations and several values of the crossing angle. 
11 refs., 3 figs. 
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In this report we shall endeavor to extract some infor- 
mation from the recent fixed target running period of 
the Tevatron. We choose to look primarily at injection 
effects since these are expected to be similar in both 
machines and thus relatively direct statements can be 
made on aperture which do not involve complex argu- 
ments. The process of transferring the beam from the 
injector to the main accelerator is a point in the ma- 
chine cycle which involves a relatively complex se- 
quence of operations, and as such one would intuitive- 
ly expect aperture demands to be placed on the accel- 
erator which are different from those encountered at 
other times in the operation of the SSC. In this report 
we shall endeavor to look at this aspect of machine 
performance taking a rather empirical approach for 
reasons that hopefully will become apparent. 
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Accumulation of ions can adversely affect the perform- 
ance of an electron storage ring. Stability of ion motion 
under the influence of passing bunches is often used 
to predict if ion accumulation will occur in a particular 
storage ring oa This stability question has been 
previously studied with a linear model. We present a 
nonlinear numerical tool to study ion motion in a beam 
of short bi-gaussian electron bunches. Results of ion 
trapping studies on a model electron storage ring are 
presented. We find that including nonlinear effects 
may not significantly alter the conclusions of the linear 
model, and that in a ring containing many bunches a 
gap in the bunch train effectively destabilizes ion 
motion. 
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In the spring of 1984, a reference designs study (RDS) 
was Carried out to identify the issues and to provide a 
crude cost estimate of the SSC. Following the RDS, a 
Central Design Group was formed in October to per- 
form the detailed design R&D for construction of the 
SSC. This paper is a brief review of progress made on 
the accelerator physics studies since October 1984. 
For major issues not discussed here, many of them of 
great importance, the RDS report is still the valid 
source of information. 29 refs., 6 figs. 
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Distortion has been calculated as a function of rms of 


random sextupoles in regular cells for a typical SSC- 
kind lattice. The lattice was submitted under 
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TAC14060, to the LBL data base. In the lattice with 
superperiodicity 6 there are two straight sections and 
an arc per period. Each straight section contains a low- 
beta triplet, a matching section, a trombone and a dis- 
persion killer. 
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The Accelerator Systems Division (ASD) of the SSC is 
primarily concerned with the technical components of 
the main collider rings. The division is not directly re- 
sponsible for the superconducting magnets, but the 
detailed design of the magnet package is strongly in- 
fluenced by the designs of the other technical sys- 
tems. Table 1 is a list by work breakdown of the major 
subsystems for which the ASD has responsibility. 
Those subsystems shown in parentheses are ones 
that are not the direct responsibility, but require con- 
siderable design input from the ASD. In this paper, we 
outline the objectives and tasks of the ASD during the 
R&D phase of the SSC project, present the proposed 
organization of the division, and discuss the R&D work 
that is presently taking place. 
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This article is a compilation of some considerations en- 
countered in the design of storage ring colliders. It con- 
sists of two chapters. The first chapter describes an 
approach to the collider design from a particular point 
of view at an elementary level. The second chapter 
discusses a few semi-empirical scaling properties in 
the collider parameters. 
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The most difficult part of choosing an aperture is 
choosing the right method of choosing, after that the 
choice simply requires work. We must find just which 
important of a good ring, of the type we are designing, 
makes the severest demand on field quality and hence 
specifies the largest aperture. For electron rings, beam 
loss at many sigma makes the greatest demand be- 
cause of the total dominance of synchrotron radiation. 
Proton rings and particularly superconducting proton 
rings are not similar to electron rings. The Fermilab ex- 
perience with the Doubler and with the Main Ring 
shows very clearly that “workability” is the dominant 
virtue. An aperture decision based solely on beam loss 
from a modest beam size will not produce a good su- 
perconducting proton ring; a decision based on work- 
ability will. Workability is the property that the Main 
Ring lacks. The Doubier on the other hand has excel- 
lent workability, in spite of the more complex operation 
necessary for superconducting rings --- for example 
correction elements must ramp to full field and gener- 
ally will require different relative settings for injection, 
acceleration, and flat-top. Our problem is to express 
this quality concept in a numeric form. 
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It was originally suggested on purely theoretical 
grounds that the synchrobetatron sidebands of non- 
linear resonances, caused by betatron tune modula- 
tion, could lead to chaos, or stochasticity. This hap- 
pens with both beam-beam and magnetic resonances, 
when the sidebands, which are typically as wide as the 
main resonance, overlap. The overlap criterion be- 
comes more severe for lower frequency modulations. 
A real experiment with the non linear lens in the SPS 
was in semi-quantitative agreement with numerical ex- 
periments, and with the one dimensional theory. The 
SPS experience with the beam-beam effect is also in 
reasonable quantitative agreement with numerical 
models, and one dimensional theory, although only a 
limited amount of real experimental data is available. 
Dynamic aperture experiments made at CESR in April 
84 are presented, showing the importance of the net 
chromaticity. Experimental results are compared to 
tracking results from the code EVOL, with qualitative, 
or semi-quantitative, agreement. Possible experimen- 
tal improvements are described, and final conclusions 
are drawn. Both real and numerical experiments show 
strong dependencies on the net chromaticity. 
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The Reference Designs Study (RDS) of the Supercon- 
ducting Super Collider (SSC) came to a conclusion in 
May 1984. During the course of the study, the design 
team had shown the feasibility of designing and con- 
structing an SSC. An important element in the overall 
project concerned the physical plant for the new re- 
search laboratory. About 1/3 of the approximately $3 
billion cost estimate was devoted to the construction 
of the tunnels, buildings and conventional facilities for 
the project. The SSC is planned to be constructed in 
less than six years following the development phase, 
currently, estimated to end in October 1987. This 
paper will briefly review the civil systems that were de- 
veloped during the course of the RDS. The technical 
features of the SSC led to a consideration of the siting 
needs and criteria. The criteria that have been sug- 
gested to DOE will be briefly described. Finally, the 
Study and design work to be undertaken in the next 
couple years is outlined including a brief exploration of 
issues and problems. 
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The program TEAPOT is described. It is intended for 
fast particle tracking in an accelerator with magnet 
errors and misalignments. A realistic lattice (Standard 
Input Format) is first mechanically translated into an 
acceptably similar lattice containing only thin ele- 
ments. Tracking in that lattice is fast and exact. This 
procedure of exact tracking in an approximate lattice 
can be contrasted with approximate tracking in an 
“exact” lattice as is performed in existing programs. A 
full Twiss analysis is performed and there are provi- 
sions for the compensation of error-induced coupling, 
tune-shifts and chromaticity shifts. 
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The aperture evaluation for the several proposed SSC 
magnet styles has been identified as the most urgent 
accelerator-physics task, first during the SSC refer- 
ence designs studies and then again during the No- 
vember Aperture Workshop. After the November work- 
shop, an Aperture Task Force (ATF) was formed 
to carry out the tasks identified in the November work- 
shop. A review of the task force status was made in 
December 1984. As suggested in the December meet- 
ing, the ATF held a second review meeting on 2/19/85 
at FNAL, which is the subject of this report. 
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This paper describes the use of Siberian snake lattice 
to accelerate polarized beams in the superconducting 
super collider. (LSP) 
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The Conceptual Design Report (CDR) of the SSC fore- 
sees the following cell structure parameters: 60 deg. 
phase advance, 10 dipole magnets (1 = 16.54 m), 4 
cm coil diameter. In order to study systematically the 
dependence of the lattice dynamics on these 3 param- 
eters, a large number of lattices based on cells with 
different cell structure parameters have been designed 
and their linear apertures determined, whereby the fol- 
lowing ground rules had been followed: the lattice are 
built entirely from r — Cells; in order to account for 
the chromaticity produced by the IRs, a correspondi oe 
number of cells with ideal dipole magnets are includ 

all lattices contain the same number of realistic (with 
random multipole errors) CDR dipole magnets. Linear 
aperture results obtained by tracking as well as from 
analytic calculations are tabulated and discussed. 5 
refs., 4 figs. 
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We explain an analytic computation of the map and the 
“smear” for a lattice composed of cells with random 
sextupole and octupole errors, as well as systematic 
chromatic sextupoles. Results are presented for the 
60(degree) and 90(degree) lattices. 
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Various resonances important in accelerators are ana- 
lyzed, with the intention of demonstrating their essen- 


tial similarity. Transverse instabilities of bunched elec- 
po beams are emphasized, including beam-beam ef- 
ects. 
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In this paper we will set up a general model for the 
study of beam-beam interactions. First, we described 
the ring as made of N generalized interaction points (or 
GIP). These GIP’s could be single IP or clustered IP’s. 
They are equally spaced. Then we assign to the i(sup 
th) GIP two generalized bunches (or GB) (| brace)(rvec 
(phi))(sup i), (rvec (psi))(sup i)(r brace). These two GB 
are colliding at the center of the i(sup th) GIP. The GB 
can contain many bunches. This allows for the study of 
long -— effect as well as clustered |P’s within the 
GP. Finally, we adopt the Eulerian point of the view of 
hydrodynamic. The label “i” in (rvec (phi))(sup i) or 
(rvec (psi))(sup i) denotes the GB’s at the i(sup th) GIP. 
If (rvec (phi))(sup i) moves toward the right and (rvec 
(psi))(sup i) toward the left, we see that one collision 
later (rvec (phi))(sup i) is made of bunches previously 
at the (i(minus)l)(sup th) GIP while (sub (rec 
(psi)))(sup i) originates from the (i+1)(sup th) GIP. 
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The SSC is a high luminosity pp collider designed — 
achieve 40 TeV in the center of mass. rage 
the final magnetic field chosen the main ring wi 
between 90 and 165 km in circumference. Construc- 
tion of the SSC has been recommended to the DOE by 
HEPAP for completion in the early 1990’s. The Univer- 
sities Research Association has been designated by 
the DOE to do R/D and prepare a design proposal, 
construction plan and cost estimate. Model magnets 
are being tested and a field level will be chosen before 
October 1985. A design proposal will be submitted in 
April 1986. 4 refs., 6 figs., 2 tabs. 
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The dynamic aperture and its determination emerged 
from the SSC reference design study as the single 
most important accelerator physics issue pertinent to 
the SSC. Beside the fundamental need of a finite dy- 
namic aperture for any accelerator, it was considered 
to be a useful criterion for the magnet selection. An 
aperture workshop organized in November 1984 at 
LBL served the purpose to identify the various aspects 
of the aperture question and to organize the aperture 
task force accordingly. It was recognized that numeri- 
cal models had to play an important role and the quali- 
fications of several tracking codes were investigated. 
None of the existing codes could meet all of the criteria 
for an ideal tracking code and substantial program de- 
velopment became unavoidable. It was therefore de- 
cided to begin tracking SSC test lattices, which were 
provided by the aperture task force’s lattice group and 
are described in an other to this conference, 
with existing tracking programs. 6 refs., 5 figs., 2 tabs. 
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The appearance of ‘overlap-knock-out resonances’ 
was first observed in the ISR. These resonances 
caused severe enlargement of the vertical beam di- 
mensions and a significant reduction in the luminosity. 
Somewhat later these resonances were also observed 
with bunched beams of different energies in each ring, 
and under resonant conditions reduced the beam life- 
time to a few seconds with a beam-beam tune shift of 
less than 10(sup (minus)5). For the case of the SSC 
where the energies of the beams may under certain 
circumstances unequal, these resonances may 
appear and cause beam loss. 
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Steve Myers has pointed out that the overlap knockout 
resonances are potentially harmful to the stability of 
two beams with different revolution periods. In this 
note we present a follow-up study of this effect for the 
SSC. One possible reason for the two beams to have 
poe hae revolution periods is operation at different en- 

gies, especially at injection. The velocity difference 
on translates into a difference in revolution periods. 
Another case is when the two beams have different 
horizontal orbit distortions (even when they have the 
same energy), which in turn makes the circumferences 
different. A third possible cause is when there is a cir- 
cumference difference due to survey errors during 
construction. These effects can in principle be com- 
pensated by adjusting the rf frequencies, but this is 
done be the cost of aperture and ought to be avoided if 
possible. 
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Simple test lattices for a 20 TeV superconducting 
super collider have been designed based on each of 
the major dipole designs, 3, 5, 6, and 6.5 Tesla. These 
lattices have been made as nearly identical as possi- 
ble. The reason for different lattices is to be able to 
evaluate equally the different magnet designs, with as- 
sociated multiple distributions and persistent current 
errors, through analytical and tracking programs with- 
out the complications of different lattice designs. It 
should be noted that while these igns are typical of 
a 20 TeV SSC, they are meant only for study and do 
not represent a machine which would be built. Thus, 
they do not have crossing magnets or utility insertions. 
However shifting sections called Phase 
Trombones are included, a feature not present in most 
of the previous SSC lattice designs. 
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It is an elaborate process to evaluate the stability limit 
of particle motion in the presence of multipole field 
errors. Extensive analysis on the linear and nonlinear 
lattices and tracking studies are often required. It is 
therefore very useful to design “screening” proce- 
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dures to tell if a particular set of multipole errors is un- 
acceptable without extensive studies. Although pass- 
ing the screening does not necessarily mean good sta- 
bility limits, failing the screening does mean the stabili- 
ty region is too small to be acceptable. In this note we 
propose one possible screening procedure to be ap- 
plied to the random multipole field errors in the SSC. 
Other screening procedures are not excluded from 
being applied simultaneously. 
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Using a plane strain 2D finite element model to repre- 
sent the dipole magnet, and material properties as a 
function of temperature, the operating conditions and 
environmental conditions were simulated to evaluate 
the adequacy of the design, investigate areas of non- 
conformance, evaluate modifications to the design, 
support analytically the measurement effort, and by 
performing a sensitivity analysis, determine what 

ign parameters are critical. These objectives have 
been met by the current analysis. 6 refs., 6 figs. 
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The SSC Aperture Workshop held on Nov. 5--9, 1984 
at LBL has identified the most immediate work that 
needed to be done in order to make a preliminary aper- 
ture evaluation by next spring. The Workshop pro- 
posed an action plan, complete with time schedule 
and job assignments, to carry out the work. An Aper- 
ture Task Force that consists of the coordinators of the 
working groups was formed after the Workshop to co- 
ordinate the execution of the action plan. The Task 
Force therefore consists of: test lattices; aperture re- 
quirements; magnet errors; format, database, network 
and lattice codes; improving oe codes; 
analytic screening; and experiments. These tasks are 
reviewed in this report. 
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As a step toward deciding upon the magnet type most 
appropriate for the SSC, a workshop was held at UC 
Berkeley during the week of 14 January 1985 to study 
the impact of magnet design on commissioning and 
——— the SSC. The main objects of the workshop 
were to form a fairly complete list of the commission- 
ing/operations implications of each magnet type, and 
organize the continuing work of a task force, which will 
produce a fina! report by early April, 1985. This interim 
report essentially summarizes the results of the work- 

, which in many cases is just an enumeration of 
problems to be studied in the coming weeks, together 
with lists of task force members who have agreed to 
report upon them. 
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Two experimental configurations for the SSC are dis- 
cussed in which (Beta)* is likely to be quite large: Very 
low p(perpendicular) physics, especially for elastic 
scattering at less than 1 (mu)rad. For the scattering 
angles to be large compared with the spread due to 
beam emittance, (Beta)* (approx gt) 4 km. There is no 
ancillary requirement for a long free space, but just for 
warm sections of modest size at phase advance 
(approx) Meo 7 away from the interaction point. 
For purposes of this Note, we take (Beta)* = 4000 m, 
and L as 85 m. High-rapidity physics, or, more accu- 
rately, physics which covers as much of the available 
rapidity region as possible. Because of the need to 
measure particles at angles between 0.2 mrad and 
400 mrad, the interaction region (IR) free space needs 
to be (plus minus)1000 m or even (plus minus)2000 m 
long. While (Beta)* as small as 50 m would be desira- 
ble, it is likely to be very large compared with the bunch 
spacing. To focus ideas, we take (Beta)* = 500 m and 
L = 1000 m for the “‘bj IR.” We also consider the case 
where the beams cross at an angle (alpha) and after a 
short distance (say 70 m) are brought parallel at a sep- 
aration d for the remaining 930 m. Both of these con- 
figurations present problems not discussed in the Con- 
ceptual Design Report, which in most cases used ap- 
proximations in which (Beta)*/S(sub B) was a small 
number. One could of course solved all problems con- 
nected with high-(Beta)* IRs if the machine were run in 
a dedicated mode with S(sub B) (approx) 4 km, but we 
assume for purposes of this Note that such an option 
would fail to win a DPF plebiscite. 
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The four magnet types discussed in this report are 
briefly described in Section 1 of this report. However, 
for most purposes a discussion of random construc- 
tion errors needs to deal with only two classes of mag- 
nets: collared cosine-theta and superferric. They are 
discussed in Section 2 and Section 3, respectively. 
Magnetization effects in the cosine-theta magnets are 
treated in Section 4. 42 refs., 40 figs., 31 tabs. 
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A small-scale experimental accelerator called MBE-4 
has been constructed to demonstrate the principle of a 
current-amplifying induction linac for multiple beams of 
heavy ions. Four beams of Cs(sup 1+), initially at 200 
keV and each with a current of 10 mA have been ac- 
celerated and amplified to a kinetic energy of 700 keV 
and currents of 90 mA apiece. Transverse focusing is 
achieved by means of electrostatic quadrupoles; longi- 
tudinally the current is amplified and the beam bunch is 
held together against the space charge forces by spe- 
cial time-dependent accelerating fields. We report on 
the methods developed for designing and implement- 
ing the accelerating pulses and on measurements of 
the transverse and longitudinal emittance of the accel- 
erated beams. Current fluctuations and the longitudi- 
nal emittance are initially almost zero and increase as 
acceleration errors are accumulated. We discuss the 
final longitudinal emittance and the current fluctuations 
in the experiment in terms of their acceptability for a 
large heavy-ion-fusion driver. 17 refs., 23 figs., 3 tabs. 
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This thesis contains the setup, analysis and results of 
experiment E684H “Multi-Pion Correlations in Relativ- 
istic Heavy lon Collisions”. The goals of the original 
proposal were: (1) To initiate the use of the HISS facili- 
ty in the study of central Relativistic Heavy lon Colli- 
sions (RHIC). (2) To perform a second generation ex- 
periment for the detailed study of the pion source in 
RHIC. The first generation experiments, implied by the 
second goal above, refer to pion correlation studies 
which the Riverside group had performed at the LBL 
streamer chamber. The major advantage offered by 
moving the pion correlation studies to HISS is that, 
being an electronic detector system, as opposed to 
the Streamer Chamber which is a visual detector, one 
can greatly increase the statistics for a study of this 
sort. An additional advantage is that once one has writ- 
ten the necessary detector and physics analysis code 
to do a particular type of study, the study may be ex- 
tended to investigate the systematics, with much less 
effort and in a relatively short time. This paper dis- 
cusses the Physics motivation for this experiment, the 
experimental setup and detectors used, the pion corre- 
lation analysis, the results, and the conclusions possi- 
ble future directions for pion studies at HISS. If one is 
not interested in all the details of the experiment, | be- 
lieve that by reading the sections on intensity interfero- 
metry, the section the fitting of the correlation function 
and the systematic corrections applied, and the results 
section, one will get a fairly complete synopsis of the 
experiment. 
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Compound binary emission of complex fragments is il- 
lustrated for a variety of reactions. Complex fragment 
emission from 35 and 40 MeV/N (sup 139)La + (sup 
12)C, (sup 27)Al, (sup 40)Ca and (sup 51)V reactions 
has been studied. Mu!tifragment events from these re- 
actions were assigned to sources characterized by 
their energy and mass through the incomplete-fusion- 
model kinematics. Excitation functions for the various 
multifragment channels appear to be nearly independ- 
ent of the system and bombarding energy. Preliminary 
comparisons of the data with sequential-statistical- 
decay calculations are discussed. 14 refs., 7 figs. 
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International cryogenic engineering conference (ICEC- 
13) (13th), Beijing (China), 24-27 Apr 1990. Sponsored 
by Department of Energy, Washington, DC. 
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Correction elements in colliding beam accelerators 
such as the SSC can be the source of undesirable 
higher magnetic field multipoles due to magnetization 
of the superconductor within the corrector. Quadru- 
pole and sextupole correctors located within the main 
dipole will produce sextupole and decapole due to 
magnetization of the superconductor within the correc- 
tion coils. Lumped nested correction coils can produce 
a large number of skew and normal magnetization mul- 
tipoles which may have an adverse effect on a stored 
beam at injection into a high energy colliding beam ma- 
chine such as the SSC. 6 refs., 2 figs., 2 tabs. 
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A recursive neural-network algorithm is applied to the 
problem of correctly pairing photons from (pi)(sup 0), 
(eta), and higher resonance decays in the presence of 
a large background of photons resulting from many si- 
multaneous decays. The method uses the full informa- 
tion of the multi-photon final state to suppress the se- 
lection of false photon pairs which arise from the 
combinatorial possibilities. The method is demonstrat- 
ed for simulated photon events under semirealistic ex- 
perimental conditions. 3 refs., 3 figs. 
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Neutron scattering from elemental indium, the op- 
tical model, and the bound-state potential. 

S. Chiba, P. T. Guenther, R. D. Lawson, and A. B. 
Smith. Jun 90, 269 ANL/NDM-116 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 
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Neutron differential elastic-scattering cross sections of 
elemental indium are measured from 4.5 to 10 MeV at 
incident-energy intervals of (approx)500 keV. Seventy 
or more differential values are obtained at each inci- 
dent energy, distributed between (approx)18(degree) 
and 160(degree). These experimental results are com- 
bined with eggtinn pes values previously obtained at 
this laboratory, and with 11 and 14 MeV results in the 
literature, to form a comprehensive elastic-scatteri 
database extending from (approx)1.5 to 14 MeV. 
These data are interpreted in terms of a conventional 
spherical optical model. The resulting potential is ex- 
trapolated to the bound-state regime. It is shown that 
in the middle of the 50--82 neutron shell, the potential 
derived from the scattering results adequately de- 
scribes the binding energies of article states, but does 
not do well for hole states. The latter shortcoming is 
attributed to the holes states having occupational 
probabilities sufficiently different from unity, so that the 
exclusion principle become a factor, and to the rear- 
rangement of the neutron core. 68 refs. 
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Portions of this document are illegible in microfiche 

products. 


Configuration studies for conventional facilities associ- 
ated with major accelerators involving communica- 
tions, maintenance and operations can have signifi- 
cant impact on overall design. A proposed revision to 
the Test Beam Facility at the Facility at the SSC is 
given as an example. 4 figs. 
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ence on the Physics of Electronic and Atomic Col- 
_ Foreign trip report, June 17, 1990-July 3, 
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The traveler participated in the committee meeting 
which set up the program for the next International 
Conference on the Physics of Electronic and Atomic 


Collisions, to be held in Brisbane, Australis. Seminars 
were presented at Frankfurt, Freiburg, and Paris. Dis- 
cussions took place covering the following subjects of 
direct relevance to ORNL programs: pair production in 
relativistic heavy-ion collisions, angular correlations 
and post-collision interactions in the Coulomb three- 
body problem, and interactions of slow, highly charged 
ions with crystal surfaces. The primary purpose of this 
trip was to participate in a meeting of the General 
Committee of the International Conference on the 
Physics of Electronic and Atomic Collisions, held at 
Castelgandolfo, near Rome. The subsidiary purpose 
was to maintain contacts with some of the leading Eu- 
ropean ceniers of research in atomic physics, namely 
Frankfurt (including GSI, Darmstadt), Freiburg, and 
Paris. Each has historically interacted with programs at 
ORNL, and members of groups and laboratories from 
those places are fairly regular visitors to the Physics 
Division of ORNL. Each is strong in both theory and 
experiment. 
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The traveler attended the Executive Committee meet- 
ing of the 17 International Conference on the Physics 
of Electronic and Atomic Collisions (ICPEAC), which 
will be held in Brisbane, Australia, in July 1991. He 
then 4 oreaeew a seminar on recombination processes 
at ENEA for the Department of Fusion in Frascati, Italy. 
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Streamer tube readout electronics. 
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Pulses from the streamer chambers, taken from the 
wires and/or from read-out strips, provide triggers and 
tracking information. Here we are not concerned with 
the triggers, but assume a trigger has been formed, 
and we describe the read out of x (parallel to the wire) 
and y signals for each streamer chamber to give loca- 
tion information for particle trajectories. 
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The momentum dependence of the p-p elastic analyz- 
ing power has been measured in small steps using an 
internal —— during polarized beam acceleration from 
1 to 3 GeV/c. The momentum bin size ranges from 5 
to 18 MeV/c. The relative uncertainty of the analyzing 
power is typically less than 0.01 for each momentum 
bin. Narrow structures have been observed in the two- 
proton invariant mass distribution of the analyzing 
power. A brief discussion on the interpretation of the 
present results is also given. 11 refs., 7 figs., 1 tab. 
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The momentum dependence of the analyzing power 
Ay in proton-proton elastic scattering has been meas- 
ured in small steps using an internal target inserted 
into a polarized proton beam during acceleration from 
1 to 3 GeV/c. The momentum bin size ranges from 5 
to 18 MeV/c. The relative uncertainty of the analyzing 
power, (Delta)Ay, is typically less than 0.01 for each 
momentum bin. Narrow structures have been ob- 
served in the two-proton invariant mass distribution of 
the analyzing power. 15 refs., 5 figs., 1 tab. 
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This report discusses: recurrence of KAM tori in non- 
analytic twist maps; Arnold diffusion in three-degrees- 
of-freedom Hamiltonian systems; beam-beam interac- 
tion and pacman effects; systematic treatment of iso- 
lated nonlinear difference resonance; correction of 
nonlinear effects by magnet sorting; optimization of 
linac injector system; self consistent treatment of 
space charge effects in low- energy boosters; devel- 
opment of improved beam dynamics treatment for 
compact synchrotrons; and improvement of the teva- 
tron performance at Fermilab. 


062,255 

DE90014356/GAR 

Sascamanall ae. The Woodlands. 
rge effects in low energy synchrotrons. 

S. Machida. 1990, 4p DOE/ER/40374-39, CONF- 

900603-25 

Contract FG05-87ER40374 

European particle accelerator conference (2nd), Nice 

(France), 11-16 Jun 1990. Sponsored by Department 

of Energy, Washington, DC. 

— copy only, copy does not permit microfiche pro- 

juction. 


PC A01 


We have studied space charge effects in low energy 
proton synchrotrons using a simulation code devel- 
oped specifically for supercomputers. The tracking 
the beam with a few thousand macro particles is 
pletely self-consistent, thus making it i 

follow the charge distribution as well as the 
as a function of time. A proper substitution 
for the continuous space force has 
sidered. The simulation is lormed for a model 
tice with and without half integer resonances. In 


i 


ie 
HL 


g 


é 


individual particles. If we look at individual particles, 
there is a bare tune region where the real tune of some 
particles modified by space charge is within the reso- 
nance width. In the lattice without half int reson- 


Only the tail of the beam is affected by the resonance, 
and the phase space density at the core remains 
almost unchanged. 


062,256 
DE90014359/GAR PC A03/MF A01 
Houston Univ., TX. 

Research in accelerator physics ( ). Final 
technical report, May 15, 1989-May 14, 1990. 
Progress rept. 

S. Ohnuma. 30 Jun 90, 15p DOE/ER/40374-40 
Contract FG05-87ER40374 

Sponsored by Department of Energy, Washington, DC. 
ps vn is of this document are illegible in microfiche 
products. 


This report discusses: beam-beam interaction and 
pacman effects in the SSC with momentum oscillation; 
Two-parameter sorting of dipoles in large synchro- 
trons; self-consistent treatment of space charge ef- 
fects in low energy synchrotrons; new acceleration 
scheme in RFQ; low beam transport helical electro- 
static quadrupole; improved beam dynamics treatment 
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for compact synchrotrons; and analysis of E778 data 
on coupled resonances by sextupoles. (LSP) 
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First measurements from the E665 experiment at Fer- 
milab on the relative cross-sections of 490 GeV/c 
muons scattered from deuterium and xenon targets 
are presented. The scattered muons were in the kinet- 
ic range Q(sup 2) > 0.1(GeV/c)(sup 2) and very low 
x(sub Bj) (0.001 < x(sub Bj) < 0.1). Triggering on 
events in this kinematic region was accomplished with 
a special Small Angle Trigger which projected individ- 
ual beam muons to form a veto region 30 meters from 
the target. Using this trigger, muons with scattered 
angles as small as 0.5 milliradians were detected. 8 
refs., 6 figs. 
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in the closed string theory. 

R. M. Kashaev, and A. A. Osipov. 1988, 8p JINR-E- 

2-88-931 

U.S. Sales Only. 


Possible special extensions of the Krichever-Novikov 
algebra are discussed. Among them there is one which 
can be interpreted as the closed algebra of constraints 
and subsidiary conditions in the theory of the boson 
string with the fixed topology world-sheet. Realization 
of the 9 en algebra is obtained in terms of string varia- 
bles. The conclusion is drawn that the symmetry of the 
quantum system studied is wider than the usual BRST- 
invariance. 11 refs. (Atomindex citation 21:015508) 
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We show that nuclei break up like finite systems that 
exhibit a clean phase transition in infinite size. This is 
done by studying conditional moments of the fragment 
multiplicities, the largest fragment size produced by 
event and its fluctuations. The nature of this smooth 
phase transition cannot be determined from the avail- 
able experimental data. The “critical point” is reached 
when the energy deposited in the nucleus is 90% of its 
binding energy. (ERA citation 15:022937) 
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tensity : 
B. Thelin. Nov 89, 15p |RF-SR-202 


A new spectral line intensity expression for describing 
spectral data is discussed. Linear graphs were ob- 
tained when studying the logarithm of given spectral 
line intensity proportionality. These results were ob- 
tained from the UV to the IR spectral regions, using 
standard tables or spectral line intensitites from dc arc 
experiments. Similar results were obtained when an In- 
ductively Coupled Plasma (ICP) was used in combina- 
tion with a photon counting IDES spectrometer 
system. With another method spectral line intensity 
ratio fluctuations are studied with an ICP-IDES system. 
Support of the exp term obtained in logarithm was 
found. A linear graph was obtained when spectral line 
intensity ratio fluctuations were plotted against the dif- 
ferences in photon energies for the spectral transi- 
tions. Thus two independent methods give support to 
the new expression for spectral line intensity over a 
wide spectral range in various experiments. 
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Chiral Interface at the Finite Temperature Transi- 
tion Point of QCD. 

Z. Frei, and A. Patkos. May 90, 13p NAS 
1.26:186605, FERMILAB-PUB-90/114-A, NASA-CR- 


186605 
Contract NAGW-1340 
Sponsored in Part by Doe and NSF. 


The domain wall between coexisting chirally symmet- 
ric and broken symmetry regions is studied in a saddle 
point approximation to the effective three-flavor sigma 
model. In the chiral limit the surface tension varies in 
the range ((40 to -50)MeV)(exp 3). The width of the 
waa wall is estimated to be approximately or equal 
to 4.5 fm. 
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In a Sikivie-type cosmic-axion detector, both the width 
and position of the microwave signal due to axion- 
photon conversion depend upon the motions of the 
earth. Due to the orbital and rotational motions of the 
earth they will be modulated with periods of 1 sidereal 
day and 1 sidereal year, with amplitudes of about 0.1 
percent and 5 percent respectively. Because of the in- 
trinsically-high energy resolution of Sikivie-type detec- 
tors such periodic variations should be detectable. 
Such modulations would not only aid in confirming the 
detection of cosmic axions, but, if found, would also 
provide important information about the distribution of 
axions in the halo. 
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In the presence of rapid fermion-number violation due 
to nonperturbative electroweak effects certain rela- 
tions between the baryon number of the Universe and 
the lepton numbers of the Universe are predicted. In 
some cases the electron-neutrino asymmetry is exact- 
ly specified in terms of the baryon asymmetry. Without 
introducing new particles, beyond the usual quarks 
and leptons, it is necessary that the Universe possess 
a nonzero value of B - L prior to the epoch of fermion- 
number violation if baryon and lepton asymmetries are 
to survive. Contrary to intuition, even though 
electroweak processes violate B + L, a nonzero value 
of B + L persists after the epoch of rapid fermion- 
number violation. If the standard model is extended to 
include lepton-number violation, for example through 
Majorana neutrino masses, then electroweak process- 
es will reduce the baryon number to zero even in the 
presence of an initial B - L unless 20 M(sub L) approxi- 
mately —_ than the square root of (T(sub B - L) 
m(sub P1)) where M(sub L) sets the scale of lepton 
number violation and T(sub B - L) is the temperature at 
which a B - L asymmetry is produced. In many models 
this implies that neutrinos must be so light that they 
cannot contribute appreciably to the mass density of 
the Universe. 
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THe production of lambda and xi particles in proton- 
antiproton collisions was studied using decays ob- 
served in the UA5 streamer chambers. Results are 
compared to previous 546 GeV data, to results from 
other experiments and to four theoretical models. The 
lambda particle yield per inelastic event is estimated. A 
mean number of xi particles per inelastic collision is 
given. Estimations of the average transverse momen- 
tum of lambda and xi particles in the rapidity region are 
given. Ratio of lambda to xi particle production is con- 
sistent to that found in e+e- collisions and lower 
energy pp collisions but lower than the value obtained 
ot 546 GeV. Average particle composition is estimat- 
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Aspects of Penning ionization study are addressed. 
The essence of the collision dynamics is described, 
with the emphasis on locking phenomena. The 
crossed-beam experiment is described. Polarized- 
atom cross sections as a function of the collision 
energy in a broad energy range were determined ex- 
perimentally. A semiclassical model in which the lock- 
ing phenomenon was incorporated by a simple crite- 
rion was theoretically developed. Ab-initio autoioniza- 
tion widths for the N*(*)-Ar system were calculated. 
The proven success of the combination of these three 
aspects indicates that the semiclassical description of 
the collision dynamics can serve as a solid basis for 
total cross section calculations. 
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Stockolm, Sweden, Oct. 29, 1988. 


Studies on the following subjects are presented: non- 
linear phenomena; chaotic dynamics; quantum me- 
chanics wave propagation to waterwaves; image re- 
construction with radar data from a linear aperture; 
radar data processing in networks systems; the 
equivalence problem; data processing; mechanical 
curvature in cosmology; and supersymmetry. 
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Classical Theory of Radiating Strings. 
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The divergent part of the self force of a radiating string 
coupled to gravity, an antisymmetric tensor and a dila- 
ton in four dimensions are calculated to first order in 
classical perturbation theory. While this divergence 
can be absorbed into a renormalization of the string 
tension, demanding that both it and the divergence in 
the energy momentum tensor vanish forces the oe 
to have the couplings of compactified N= 1D = 1 
supergravity. In effect, supersymmetry cures the clas- 
sical infinities. 
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Technical Accomplishments of the NASA Lewis 
Research Center, 1989. 

Annual! Report, 1989. 

1990, 252p NAS 1.15:102296, NASA-TM-102296 
Original Contains Color Illustrations. 


Topics addressed include: high-temperature compos- 
ite materials; structural mechanics; fatigue life predic- 
tion for composite materials; internal computational 
fluid mechanics; instrumentation and controls; elec- 





tronics; stirling engines; aeropropulsion and space pro- 
pulsion programs, including a study of slush hydrogen; 
space power for use in the space station, in the Mars 
rover, and other applications; thermal management; 
plasma and radiation; cryogenic fluid management in 
space; microgravity physics; combustion in reduced 
gravity; test facilities and resources. 
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Also available from Supt. of Docs. as SN703-027- 
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Contents: 

Operation of NIST Josephson Array Voltage 
Standards; 

The Calibration of dc Voltage Standards at NIST; 

NBS/NIST Gas Thermometry From 0 to 660 C; 

Phase Equilibria and Crystal Chemistry in Portions 
of the System SrO-CaO-Bi203-Cu0, Part Il- 
The System SrO-Bi203-CuO; 

Scattered Light and Other Corrections in 
Absorption Coefficient Measurements in the 
Vacuum Ultraviolet--A Systems Approach. 
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NBS/NIST Gas Thermometry from 0 to 660C. 

J. F. Schooley. 1990, 36p 

Included in Jnl. of Research of the National Institute of 
—_— and Technology, v95 n3 p255-289 May-Jun 


In the NBS/NIST Gas Thermometry program, con- 
stant-volume gas thermometers, a unique mercury ma- 
nometer, and a highly accurate thermal expansion ap- 
paratus have been employed to evaluate temperatures 
on the Kelvin Thermodynamic Temperature Scale 
(KTTS) that correspond to particular temperatures on 
the 1968 International Practical Temperature Scale 
(IPTS-68). In the paper, the authors present a summa- 
ry of the NBS/NIST Gas Thermometry project, which 
originated with planning activities in the late 1920s and 
was completed by measurements of the differences 
t(KTTS)-t(IPTS-68) in the range 0 to 669 C. Early re- 
sults of the project were the first to demonstrate the 
surprisingly large inaccuracy of the IPTS-68 with re- 
spect to the S above O C. Advances in several 
different measurement techniques, development of 
new, specialized instruments, and two distinct sets of 
gas thermometry observations have resulted from the 
project. 
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Contents; 

Concept of Heat Transport Network; 

A preliminary Attempt to Measure Neutrons from 
Cold Fusion; 

A High-Precision Modified Wheatstone Bridge 
with Digital Feedback Systems (in English); 

Measurements of Radiation-Dose Distributions 
Around a Slow Positron Facility; 

Review of Short-Wavelength Lasers-Present 
Status of Laser Researches in the Ultraviolet 
X-Ray Spectral Regions; 

Space Robot Simulator. 


062,272 
PBS0-267873/GAR 
(Order as PB90-267865/GAR, PC A06/MF 


A01) 
Electrotechnical Lab., Sakura (Japan). 
Preliminary Attempt to Measure Neutrons from 
Cold Fusion. 
N. Takata, H. Kaneko, K. Nozaki, K. Sakuta, and M. 
Tanimoto. c1989, 12p 
Text in Japanese. 


Included in Bulletin of the Electrotechnical Laboratory, 
v53 n12 p16-26 1989. 


An electrolysis experiment was carried out to measure 
neutron emissions from cold nuclear fusion reaction. A 
palladium rod with a diameter of 1 cm was used as a 
cathode. Heavy water solutions of D2S04(1.1M) and 
Li20(0.05M) were used as electrolytes. The saturation 
of loading the cathode with deuterons was monitored 
from the change of the volume ratio between deuteri- 
um and oxygen gases produced by electrolysis. Both 
the electrolytic cell and the (3)He neutron detector 
were fixed at the center of a moderating water bath. 
The detection efficiency for neutrons emitted from a 
(252)Cf source placed in the cell was 1.8 + or- 0.1% 
and the background neutron count rate 0.005/s. An- 
other detector located 6 m away from the cell was 
used for differental comparison to get the foreground 
signal. No significant signal indicating cold fusion reac- 
tion was observed. The estimate an upper bound on 
the reaction rate 1.6 x 10 to the -25 power fusions/dd/ 
sec. 


062,273 


PB90-267907/GAR PC A08/MF A01 
Electrotechnical Lab., Sakura (Japan). 

Bulletin of the Electrotechnical Laboratory, Vol. 
54, No. 2, 1990. 

c1990, 166p 

Text in Japanese with English abstracts. See also 
PB90-267915, PB90-267923 and PB90-267899.Por- 
tions of this document are not fully legible. 


Contents; 

Neuroscientific Studies which Should be 
Performed at Electrotechnical Laboratory- 
Biophysics of Nerve Excitation; 

UHV-STM System for Investigation of Compound 
Semiconductors; 

A Computer-Controlled Mass Spectrometer for 
Pursuit of Photochemical Processes; 

Time-resolved lon Temperature Measurement by 
a Multichannel Spectrometer (in English); 

Discharge-Pumped Excimer Lasers; 

Langmuir-Blodgett Films (in English); 

Facilities for Neutron Standardization at the 
Electrotechnical Laboratory (in English). 


062,274 


TIB/A90-81398/GAR PC E07 
Karlsruhe Univ. (Germany, F.R.). Fakultaet fuer Physik. 
Suche nach seltenen semileptonischen Zerfaelien 
der B-Mesonen. (Search for rare semileptonic 
decays of the B mesons). 

Diss. (Dr.rer.nat). 

T. Ruf. 7 Jul 89, 99p 

In German. 


Using data which have been obtained with the ARGUS 
detector at the e (+) e (-) -storage ring DORIS Il at 
DESY (Hamburg), the decays B (-) -> p (0) | (-) anti 
nue and anti B (0) -> pi (+) | (-) anti nue have been 
investigated. None of these decays have been found 
and this leads to the following upper limits of the semi- 
leptonic branching ratios: BR(B (-) -> p (0) I (-) anti nue 
< 1.0x10 (-3) and BR( anti B (0) -> pi (+) | (-) anti nue 
< 1.0x10 (-3) with 90% CL. A comparison with several 
theoretical expectations gives upper limits of the CKM- 
matrixelement V sub ub . Using the model developed 
by Wirbel, Stech and Bauer we obtain vertical stroke V 
sub ub vertical stroke < 7.4x10 (-3) , the model of 
Koerner and Schuler gives vertical stroke V sub ub ver- 
tical stroke < 6.7x10 (-3) and with the model of Grin- 
stein et al. we obtain vertical stroke V sub ub vertical 
stroke < 13.2x10 (-3) . Future experiments with high 
luminosity e (+) e (-) -storage rings will improve our 
knowledge on b -> u transitions. A study was done for 
the proposed B-Meson-Factory at the Paul-Scherrer- 
Institut in Villigen, Switzerland. The reconstruction po- 
tential of the proposed detector was investigated with 
a simulation program for heavy meson decays. With 
the designed production rate of 10 (7) Gamma (4S)- 
mesons per year it should be possible to observe the 
decay of B (-) -> p (0) | (-) anti nue down to a branch- 
ing ratio of 3x10 (-5) within two years. (orig.). (Copy- 
right (c) 1990 by FIZ. Citation no. 90:081398. 


062,275 


TIB/A90-81399/GAR PC E07 
— Univ. (Germany, F.R.). Fachbereich 13 - 
hysik. 


062,277 


PHYSICS 
General 


Untersuchung von Teilchenmodelien zur Erkiaer- 
ung der GSi-Positroneniinien. (Study of particie 
models for the explanation of the 

lines). 

Diss. (Dr.rer.nat). 

S. Schramm. 9 May 89, 267p 

In German. 


A model of an extended object X (9) with a mass M sub 
X approx.= 1.8 MeV is discussed, the decay of which 
produces correlated e (+) e (-) - pairs. This object is 
described as bound state of a pair of fermionic parti- 
cles f, anti f , which are bound by a novel interaction. 
Because it seems after the hitherto experiments that 
the e (+) e (-) -correlations are especially connected 
with the strong electromagnetic fields, as they occur in 
heavy ion collisions, it is assumend that the particles 
carry an electric charge +or- e, i.e. the neutral particle 
is described by a bound state X (0) = (f (+) f (-) ). 
Constituent masses and the strength of the interaction 
are initially introduced as free parameters. Whether 
these can be put in relation with already known ele- 
mentary particles and interactions, is discussed later. 
Because except of electrons and positrons no further 
electrically charged, light particles (m sub f <or= M 
sub x /2) are known, these however would be obvious- 
ly discovered in other experiments, the hypothetical 
interaction should analoguously to Yang-Mills theory 
permit only singlets as physical states with finite mass. 
If the constituents carry by chance a new U(1) quan- 
tum number, singlets in this symmetry group would be 
simultaneously also electrically neutral particles. A 
SU(8) group in this model for instance should be not 
suited, because this would permit baryon-like 3-parti- 
cle states as singlets of the newly introduced interac- 
tion, which however should be electrically charged. 
Under the condition that the new interaction behaves 
similarly as a Yang-Mills gauge theory it is suggested 
to apply correspondingly to the effective description of 
mesons and baryons in the color SU-3 of QCD also 
here the MIT bag model. (orig.). (Copyright (c) 1990 by 
FIZ. Citation no. 90:081399.) 
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TIB/A90-81400/GAR PC E07 
Heidelberg Univ. (Germany, F.R.). Naturwissenschaft- 
liche-Mathematische Gesamtfakultaet. 

— of exclusive final states in diffractive pro- 


Diss. (Dr.rer.nat). 
T. Henkes. 1988, 84p 


This thesis presents an analysis of diffractively pro- 
duced exclusive final states. The data were measured 
in pp scattering at square root of s = 63 GeV, using 
the R608 detector at the CERN Intersecting Storage 
Rings (ISR). An analysis of the angular distribution 
shows a longitudinal alignment of the final state parti- 
cles with the beam direction, which is inconsistent with 
the picture of coherent excitation of the proton and its 
subsequent ee according to an isotropic 
fireball model. The observed event - structure is com- 
patible with the exchange of a single Pomeron and the 
fragmentation of the excited object according to a dy- 
namic string model. If colour strings are interpreted as 
an infinite set of colour dipoles (gluons), no distinction 
can be made between a photon like interaction of the 
Pomeron with one of the valence quarks of the proton 
and an interaction of a hadronic Pomeron with a colour 
string of the proton. Alternative models relating diffrac- 
tive production to an interaction between gluons are 
also in agreement with the data under the condition 
that the string model for fragmentation of the excited 
object into its final states is used. (orig.). (Copyright (c) 
1990 by FIZ. Citation no. 90:081400.) 


062,277 

TIB/A90-81401/GAR PC E07 
Erlangen-Nuernberg Univ., Erlangen (Germany, F.R.). 
Multiquarksysteme in der 1+1 dimensionalen 
oo (Multi-quark systems in the 1+ 1 dimensional 


Diss. (Dr.rer.nat). 
M. Burkardt. 3 Nov 89, 165p 
In German. 


In the present thesis a systematic study of a relativistic 
multi-particle system was performed. In order to be 
able to study the typical behaviour of such a system 
intensively and without uncontrollable approximation 
thereby an as simple as possible model - the QCD in 
1+1 dimensions - was chosen. The phenomenologi- 
cal similarity to QCD sub 3+ 1 allows to study addition- 
ally to such properties, which are unseparaply con- 
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nected with relativistic quantum field theories, as for 
instance the pair production, also such ee are con- 
nected with the fact, that the micro: degrees of 
freedom (quarks) do not agree with the Bhysicaly ob- 
servable degrees of freedom (hadrons). The reduction 
of the multi-particle theory QCD sub 1 +1 to a relativis- 
tic many-body system allows on the one hand to con- 
struct the pair production as ‘small perturbation’ on the 
valence-quark approximation, in order to understand 
4. oe perturbatively, and on the other hand it 
ible, to study many other relativistic effects 
orth the ¢ D sub 1+1 without regarding thereby the full 
complexity of a relativistic quantum field theory. In 
order to develop an illustrative understanding for the 
een of simple, hadronic systems and their interac- 
tion together beside the study of mesons and nucleons 
the study of the two-nucleon system is offered. In 
order to test illustrative arguments the equation of 
motion of the deuteron of the (QCD) sub 1+1 with 
SU(2) color was solved in vace-quark approximation, 
a bound state occurs only in the theory with 
flavour and also there only in the T=0 channel. For all 
quark masses a slight but systematic alteration of the 
structure function in comparison to the free nucleon 
occurred. The meg hag on lied always at one or 
some percents of nucleon mass. (orig./HSI). 
(Copyright (c) 1990 by FIZ. Citation no. 90:081401.) 


062,278 

TIB/A90-81402/GAR PC E07 

Bonn Univ. (Germany, F.R.). Mathematisch-Naturwis- 

senschaftliche Fakultaet. 

Wahrscheinlichkeiten strahlungsioser Ueber- 

— in den myonischen Atomen (208) Pb, (232) 
und (238) U. ( bilities of radiationiess tran- 

sitions in the muonic atoms (208) Pb, (232) Th, and 

(238) U). 

Diss. (Dr.rer.nat). 

C. Roesel. 22 Aug 89, 60p 

In German. 


By mue (-) -, gamma gamma coincidence measure- 
ments on the isotopes (208) Pb, (232) Th, and (238) U 
by the comparison of the intensities of muonic transi- 
tions in the gamma single spectra with the intensities 
of the spectra of the gamma events in coincidence 
with the 2-> 1 respectively 3 -> 1 transition state- 
ments on the strength of the excitation of the nucleus 
by the radiationless decay of the 2p, 3p, and 3d levels 
to the 1s state as well as the relative differences in the 
concerning strength for the fine-structure contributions 
of the 2p -> 1s transitions could be determined. The 
probability for the radiationiessly proceeding transition 
3p -> 1s related to the population of the 3p orbital p 
sub n.r . (3p -> 1s) was thereby for the first time ex- 
perimentally determined. Because the experimentally 
determined numerical value for p sub n.r. (3p -> 1s) in 
(208) Pb the assumption of a vanishingly small contri- 
bution of the radiationless transition 2p -> 1s con- 
firmes the measurements for the determination of the 
strength of this transition hitherto performed on differ- 
ent nuclides and related to lead need not to be correct- 
ed by such a contribution of (208) Pb. The comparison 
of the experimental results with different model calcu- 
lations shows that for transitions with energies below 
the neutron threshold the results are well described by 
the model of the excitation of a giant resonance. At 
higher transition —— the calculations in the giant- 
resonance model lie by about 30% below the meas- 
urement values. An additional contribution of direct 
processes as for instance neutron emission is there- 
fore obvious. (orig.). (Copyright (c) 1990 by FIZ. Cita- 
tion no. 90:081402.) 


062,279 

TIB/B90-81373/GAR PC E09 
Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.). Inst. fuer Festkoerperforschung. 

Funktionale Renormierung an einem Modell zum 
Benetzungsuebergang. (Functional renormaliza- 
tion in a model to a wetting transition). 

F. Juelicher. Nov 89, 87p Rept no. Juel-2318 

In German. 


In this work, we use effective interface models in low 
dimensions to study wetting transitions of a fluctuating 
interface at a hard wall in long- and short ranged inter- 
action potentiais. (orig.). (Copyright (c) 1990 by FIZ. Ci- 
tation no. 90:0813 By 


062,280 

TIB/B90-81387/GAR PC E09 
Heidelberg Univ. (Germany, F.R.). Naturwissenschaft- 
liche-Mathematische Gesamtfakultaet. 
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Inklusive Produktion von Hadronen in Proton- 
Kern-Kollisionen bei 200 GeV. (inclusive produc- 
GeV) of hadrons in proton-nucleus collisions at 200 
Diss. (Dr.rer.nat). 

V. Kroh. 1989, 74p 

In German. 


The present thesis studies inclusive particle spectra in 
p-W reactions at a beam energy of 200 GeV, meas- 
ured at the CERN-SPS with the external spectrometer 
of the HELIOS/2 experiment. The aim of the experi- 
ment was the study of nuclear matter at high energy 
and particle densities, as they can be reached by rela- 
tivistic heavy ion reactions. The Helios experiment dis- 
poses of a high-resolution uranium calorimeter for the 
measurement of the transverse energy in the pseudor- 
apidity range -0.1 <or= eta <or= 5.5. The external 
spectrometer measures particles within an angular 
range of 15 deg <or= theta sub lab <or= 45 deg. 
By time-of-flight and momentum measurement pro- 
tons and pions can be identified up to a momentum of 
1.8 GeV/c. Thereby the protons are gathered within 
the rapidity interval 0.2 <or= y <or= 1.25 belonging 
to the target-fragmentation range and the p perpendic- 
ular to range 0.25 <or= p perpendicular to <or= 
0.95. The spectra of the olune lie within the range 0.9 
<or= y <or= 1.75 and 0.1 <or= p perpendicular to 
<or= 0.9. (orig./HS!). (Copyright (c) 1990 by FIZ. Ci- 
tation no. 90:081387.) 


062,281 

TIB/B90-81388/GAR PC E11 
Heidelberg Univ. (Germany, F.R.). Naturwissenschaft- 
liche-Mathematische Gesamtfakultaet. 
(e,e’c)-Koinzidenzexperimente zum Zerfail von 
Riesenresonanzen in (58) Ni. ((e,e’c) coincidence 
experiments on the decay of giant resonances in 
(58) Ni). 

Diss. (Dr.rer.nat). 

H.J. Schulz. 1989, 114p 

In German. 


At the Mainz microtron MAMI A at an incident energy 
of 183.4 MeV the reaction (58) Ni(e,e’c) was measured 
in the excitation-energy range E sub x =7-25 MeV 
under the momentum transfer q=0.36, 0.47, and 0.61 
fm (-1) . The detection of the charged decay products 
c=p, alpha pursued with semiconductor telescopes 
under polar a — from 0 deg to 230 deg relative to 
the direction of the momentum transfer q in 100 deg 
steps. Additionally for the protons the complete azi- 
muthal angular correlation was taken up under fixed 
polar angles (141 deg < theta sub p < 153 deg) witha 
large-area four-fold mented and in radial direction 
position determinating Si strip counter. From the coin- 
cidence spectra orga over the decay angle by 
comparison with DWBA calculations the slope of the 
form factor as well as the E1 and E2(E0) strength dis- 
tributions of the (58) Ni(e,e’p) and (58) Ni(e,e’ alpha ) 
spectra can be uniquely determined. From the differ- 
ence of radiation-tail corrected (58) Ni(e,e’) spectra 
and coincident (e,e’c) cross section the neutron decay 
can be estimated. (orig./HSI). (Copyright (c) 1990 by 
FIZ. Citation no. 90:081388.) 


062,282 

TIB/B90-81389/GAR PC E11 
Heidelberg Univ. (Germany, F.R.). Naturwissenschaft- 
liche-Mathematische Gesamtfakultaet. 

Entwicklung des Prototyps eines Experiments zur 
Suche nach dem beta beta -Zerfall von (76) Ge. 
(Development of the prototype of an experiment 
for the search for the beta beta decay of (76) Ge). 
Diss. (Dr.rer.nat). 

A. Piepke. 1990, 108p 

In German. 


The object of this thesis was to elaborate the experi- 
mental conditions of a pilot experiment for the search 
for the beta beta decay of (76) Ge. In the final stage 
later 14.2 kg, 86% isotope-enriched (76) Ge shall be 
psec Sr .). (Copyright (c) 1990 by FIZ. Citation no. 


062,283 

TIB/B90-81420/GAR PC E07 
Bonn Univ. (Germany, F.R.). Physikalisches Inst. 

New quantum representation for canonical gravity 
and SU(2) Yang-Mills theory. 

R. Loll. Apr 90, 32p Rept no. BONN-HE-90-02 


Starting from Rovelli-Smolin’s _ infinite-dimensional 
graded Poisson-bracket algebra of loop variables, we 
propose a new way of constructing a corresponding 


quantum representation. After eliminating certain 
quadratic constraints, we ‘integrate’ an infinite-dimen- 
sional subalgebra of loop variables, using a formal 
group law expansion. With the help of techniques from 
the representation theory of semidirect-product 
groups, we find an exact quantum representation of 
the full classical Poisson-bracket algebra of loop varia- 
bles, without any higher-order correction terms. This 
opens new ways of tackling the quantum dynamics for 
both canonical gravity and Yang-Mills theory. (orig.). 
(Copyright (c) 1990 by FIZ. Citation no. 90:081420.) 
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TIB/B90-81421/GAR PC E07 
Bonn Univ. (Germany, F.R.). Physikalisches Inst. 
Identities for noncovariant-gauge integrals in the n 
sub mue (*) -formalism. 

G. Leibbrandt. Apr 90, 11p Rept no. BONN-HE-90-03 


Four one-loop identities are derived for axial-type 
gauges in the unifying n sub mue (*) -formalism, and 
their usefulness for multi-loop calculations in Yang- 
Mills theory discussed. Each identity may be decom- 
posed into two distinct identities, one relating the pole 
terms, the other the finite parts, of various integrals. 
(orig). (Copyright (c) 1990 by FIZ. Citation no. 
90:081421.) 


062,285 


TIB/B90-81428/GAR PC E07 
Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.). 

Energy-loss measurements with heavy ions at rel- 
ativistic energies. 

B. Blank, J.J. Gaimard, H. Geissel, G. Muenzenberg, 
and K.H. Schmidt. Mar 90, 7p Rept no. GSI-90- 
18(prep) 


a | the magnetic spectrometer SPES | at SA- 
TURNE, energy-loss measurements have been per- 
formed for projectiles of (40) Ar (401 MeV/u), (36) P 
(362 MeV/u), (15) N (149 MeV/u), (11) Li (131 MeV/u) 
and (8) Li, (9) Li (130 MeV/u) in carbon, aluminum and 
lead targets. The experimental results are compared 
to calculations based on a modified relativistic Bethe 
formula and to a semi-empirical formula using a Z (2) 
scaling law for the stopping power and an effective 
charge parametrization for the heavy ions. (orig.). 
(Copyright (c) 1990 by FIZ. Citation no. 90:081428.) 
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TIB/B90-81429/GAR PC E07 
Geselischaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.). 

Semiclassical model for single-particle transitions 
in nucleus-nucleus interactions. 

B. Milek, R. Reif, Apr 90, 22p Rept no. GSI-90- 
20(prep) 


A previously elaborated semiclassical one-body model 
for the dynamics of a single particle, moving in two po- 
tentials, in heavy-ion reactions or in fissioning systems 
has been extended with respect to the inclusion of an- 
gular momenta and more realistic separable poten- 
tials. The collective relative motion is assumed to pro- 
ceed along a trajectory which is calculated from classi- 
cal equations of motion including conservative and 
phenomenological friction forces. The formalism has 
been derived involving three-dimensional trajectories 
for symmetric as well as for asymmetric nucleus-nucle- 
us systems. The model allows for the calculation of 
correct quantum mechanical transition amplitudes to 
final bound and continuum states. It has been applied 
for the investigation of the excitation of a neutron 
during a fission process, covering also non-statistical 
differential emission probabilities. From the numerical 
calculations, using parameters adapted to (252) Cf(sf), 
one can conclude that in the underlying model without 
‘sudden’ processes the energy spectrum consists of 
two parts. The low lying component is created in the 
neck region while a high lying part seems to be gov- 
erned mainly by the dynamics of the underlying collec- 
tive motion rather than by the specific initial conditions. 
(orig.). (Copyright (c) 1990 by FIZ. Citation no. 
90:081429.) 
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TIB/B90-81430/GAR PC E09 
Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.). 





Inelastische Streuung und Nukleonentransfer im 
System (232) Th+ (206) Pb. (inelastic scatteri 
and nucleon transfer in the system (232) Th+ (206) 
a r). 


@ Eckert. Mar 90, 92p Rept no. GSI-90-08 
In German. 


By the experiment performed in the present thesis on 
the example of the system (232) Th+ (206) Pb the 
onset of the nuclear interaction in the region of the 
Coulomb barrier was studied at an incident energy of 
6.3 MeV/nucleon. In the range of distances of closest 
approximation 15.5 fm <or= D <or= 38.7 fm re- 
spectively 28 deg <or= Theta sub CM <or= 150 
deg the lomb excitation of the target isotope was 
observed. The strong absorption for ‘small’ distances 
from the reaction channel of the Coulomb excitation is 
confirmed by the occurrence of transfer reactions. In 
the studied thorium-lead system the transfer of one 
and two neutrons could be detected by means of the 
characteristic ma radiation of the isotopes (230) 
Th and (207,208) Pb with a cross section of 500 mb 
summed over the measurement range. The possibili- 
ties of an evaporation of neutrons from highly excited 
tt nuclei, which could also lead to the isoto 
(230) Th and by this influence the measurement of 
2n transfer, was also studied. The contribution of these 
processes to the transfer could be estimated to less 
than 5%. For the determination of the excitation 
energy, at which the transfer takes place, the transfer 
probebilities experimentally determined as functions of 
the distance of closest approximation were compared 
with the barrier-penetration model originally developed 
for sub-Coulomb transfer. Small effective neutron- 
binding energies of 0.5-0.8 MeV and by this high exci- 
tation energies resulted in contradiction to our model- 
independent measurement by means of the mean 
= ima multiplicity and mean gamma energies. (orig./ 
SI). (Copyright (c) 1990 by FIZ. Citation no. 
90:081430.) 
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TIB/B90-81438/GAR PC E09 
Geselischaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.). 

Structure of the cylindrically confined Coulomb 


lattice. 
R.W. Hasse, and J.P. Schiffer. Feb 90, 54p Rept no. 
GSI-90-05(prep) 


The structure of cold ions confined in a cylindrically 
symmetric static potential is explored by means of Mo- 
lecular Dynamics calculations, as an ap cy ort get to 
a cooled ion beam in a storage ring. Ordered struc- 
tures are obtained for the ratio of —e Coulomb to 
thermal energies of Gamma >> 150. For low densi- 
ties the ions arrange themselves in a linear string 
aligned along the axis of symmetry; above a critical 
density the ions repel each other away from the central 
axis by a distance that increases with linear particle 
density. First a zigzag pattern appears, then a helix 
with increasing number of particles per turn, then a tet- 
rahedral structure of pairs of ions sitting opposite each 
other on a line perpendicular to the beam axis. With 
increasing density the average distance between near- 
est neighbours becomes constant. Above another 
linear density, ions begin to appear on the axis inside 
the shell formed by the helices and tetrahedra, with the 
number of shells increasing with linear particle density. 
On the surface of the cylindrical shells the particles 
form equilateral triangles arran in a hexa = 
structure characteristic of two-dimensional Coulo 

solids. For the innermost helices the Ganendanee ¢ a 
shell radii and of angles between particles are com- 
pared to analytic model calculations: At low densities 
the energies of these configurations are minimized 
with respect to the degrees of freedom, while for larger 
densities approximate geometrical models are used. 
(orig) lal (c) 1990 by FIZ. Citation no. 
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TIB/B90-81442/GAR PC E99 
Gesellschaft fuer Schwerionenforschung m.b.H., 
Darmstadt (Germany, F.R.). 

Gross properties of nuclei and nuclear excitations. 


Proceedings. 

H. Feldmeier. 1990, 378p Rept no. INIS-mf-12118 
18. international workshop on gross properties of 
nuclei and nuclear excitations, Hirschegg, Kleinwalser- 
tal (Austria), 15-20 Jan 1990. 


The workshop contains discussions about theory and 
experiments with heavy ions at intermediate and rela- 


tivistic energies, spallation, quark matter production 
and other nuclear matter properties. (BBOE). (Copy- 
right (c) 1990 by FIZ. Citation no. 90:081442.) 


PROBLEM-SOLVING 
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STATE & LOCAL 
GOVERNMENTS 


Police, Fire, & Emergency Services 
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PB90-265935/GAR PC A11/MF A02 
Florida Sea Grant Coll. Program, Gainesville. 
Mitigation of Hurricane Losses: Federal, State and 
Local Programs. 

R. Hamann, and J. Wade. Jul 90, 238p SGR-100 
Grant NA85AA-D-SG059 

Prepared in cooperation with Florida Univ., Gainesville. 
Coll. of Law. Sponsored by National Oceanic and At- 
mospheric Administration, Washington, DC. 


As development increases in coastal areas, Florida 
faces a growing threat of natural disasters from hurri- 
canes. Today there are numerous local, state and fed- 
eral programs with improved standards for the siting, 
design and construction of new development. A more 
difficult problem is what to do about existing develop- 
ment that does not meet newer standards. Although 
the issue of post-disaster mitigation is addressed in 
many current programs, the greatest opportunity for 
implementing effective strategies is at the local level. 
In part | of the report, the nature of the hurricane threat 
and the opportunities for mitigation of hurricane 
damage are assessed. Parts I and Ill analyze the nu- 
merous federal and state programs that affect hurri- 
cane mitigation. In Part IV, several local approaches to 
hurricane disaster mitigation in Florida are described. 
Finally, Part V concludes with recommendations for 
local governments on hurricane mitigation. A subse- 
quent study will develop a model ordinance and sup- 
porting legal analysis. 


Sa 
SPACE TECHNOLOGY 


Astronautics 


062,291 


AD-A224 614/8/GAR PC A04/MF A01 
Air Univ., Maxwell AFB, AL. Airpower Research Inst. 
Building Blocks in Space. 

J. D. Martens. Apr 90, 71p Rept no. AU-ARI-89-6 


This study examines the role of standardization and 
modularity in solving operational acquisition, and sup- 
— concerns. The author evaluates the advan- 
olay disadvantages, and difficulties of standardizing 
itary space systems. He examines modular con- 
struction as a method of applying standardization to 
future spacecraft development. Col Marten’s conclu- 
sions suggest new alternatives for space vehicle con- 
struction during the next decade. Keywords: Space- 
craft components standardization, Space mainte- 
nance. (edc) 
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AD-A225 014/0/GAR PC AO5/MF A01 
General Accounting Office, Washington, DC. National 
Security and International Affairs Div. 


062,295 
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Military Space Programs: An Unclassified Over- 
a ee ee oon 


Jun 90, 97p Rept no. GAO/NSIAD-90-154FS 
Fact Sheef for the Chairman, Committee on Armed 
Services, House of Representatives. 


This fact sheet reflects the unclassified DoD satellite 
pr and launch plans to the extent they existed as 
of 1, 1989, for activities through year 2004. 

Keywords: Space shuttles; Communication satellites; 
Launch vehicles; Cost analysis. (CP) 
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N90-23417/0/GAR PC A05/MF A01 
Naval Academy, Annapolis, MD. Div. of Engineering 
and Weapons. 
Project Longshot: A Mission to alpha Centauri. 
Final Report. 

C. West, S. Chamberlain, N. oo and R. Stevens. 
1989, 90p NAS 1.26:186052, NASA-CR-186052 
Contract NASW-4435 

Prepared for Universities Space Research Associa- 
tion, Houston, Tx. 


Project Longshot, an exercise in the Advanced Design 
for Space, had as its destination Alpha Cen- 
tauri, the closest star —— to our own solar system. 
Alpha ate Aivoug a — a is 4.34 light years 
‘om earth ‘oject Longshot is impossible 
based on existing roy ole aa areas that require fur- 
ther investigation in order to make this feat possible 
are identified. Three areas where advances in technol- 
Ogy are needed are propulsion, data nes for au- 
tonomous command and control functions, and reli- 
ability. Propulsion, possibly by antimatter annihilation; 
navigation and navigation aids; reliable hardware and 
instruments; artificial intelligence to eliminate the need 
for command telemetry; laser communication; and a 
reliable, compact, and lightweight power system that 
converts energy efficiently and reliably present major 
chal Project Longshot promises exciting ad- 
vances in science and technology and new information 
concerning the universe. 


062,294 
N90-23418/8/GAR 
National Research Council, Washington, DC. 

Human Suudy anda of Space: A Review of NASA’s 


eg oy and Alternatives. 

ee ti Gaon 6 6. @otn, 1.1. 
Kerrebrock, and L. J. Lanzerotti. 1990, 41p NAS 
1.26:1 86394, NASA-CR-186394 

Contract NASW-4003 


The National Research Council (NRC) examines the 
NASA Report of the 90-Day Study on Human Explora- 
tion of the Moon and Mars, and alternative concepts. 
Included in this paper, prepared for the National Space 
Council, are the answers to a challengi oe 
tions posed by the Vice President. 

dressed include: the appropriate pace, the scope ot 
human exploration, the level of fonptoen support re- 
quired, the technology development available and 
needed, the feasibility of long-duration human space- 
flight in a low-gravity environment, scientific objectives, 
and other considerations such as costs and risks. 
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N90-23419/6/GAR a — A01 


E. H. Levy, W. V. Boynton, A. G. W. Cameron, M. H. 
Carr, and J. H. Kitchell. 1990, 53p NAS 1.26:186511, 
NASA-CR-186511 

Contract NASW-4102 


The National Research Council’s Space Studies Board 
has previously recommended that the next major 
phase of Mars exploration for the United States in- 
volve detailed in situ investigations of the surface of 
Mars and the return to earth for laboratory analysis of 
selected Martian surface samples. More recently, the 
European space science community has expressed 
general interest in the concept of cooperative Mars ex- 
ploration and sample return. The USSR has now an- 
nounced plans for a program of Mars exploration in- 
corporating international cooperation. If the opportuni- 
ty becomes available to participate in Mars explora- 
tion, interest is likely to emerge on the part of a number 
of other countries, such as Japan and Canada. The 
Space Studies Board’s Committee on Cooperative 
Mars Exploration and Sample Return was asked by the 
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National Aeronautics and Space Administration 
(NASA) to examine and report on the question of how 
Mars sample return missions might best be structured 
for effective implementation by NASA along with inter- 
national partners. The committee examined alterna- 
tives ranging from scientific missions in which the 
United States would take a substantial lead, with inter- 
national participation playing only an ancillary role, to 
missions in which international cooperation would be a 
basic part of the approach, with the international part- 
ners taking on comparably large mission responsibil- 
ities. On the basis of scientific strategies developed 
earlier by the Space Studies Board, the committee 
considered the scientific and technical basis of such 
collaboration and the most mutually beneficial ar- 
rangements for constructing successful cooperative 
missions, particularly with the USSR. 


062,296 
N90-23427/9/GAR 

(Order as N90-23420/4/GAR, PC — 
Centre National Toulouse 
(France). 
Reference Frames: Orbitography. 
P. Sengenes. cMar 89, 90p 
In French; English Summary. In Its Location and Navi- 
gation Satellite Systems p 197-286. 


Modeling of satellite interaction with its environment is 
discussed. The use of such comer es | in orbit determi- 
nation or orbit restitution is described. The importance 
of knowing the position and velocity of a satellite at the 
time a signal is transmitted is identified as crucial for 
the correct interpretation of that signal. The need for 
accurate modeling of the forces acting on a satellite in 
order to determine its trajectory is stressed. The calcu- 
lations involved in such modeling are presented. Solar 
radiation pressure and other space environment ef- 
fects are included in the modeling. 


d’Etudes Spatiales, 


062,297 
N90-23442/8/GAR 
Italspazio, Rome (italy). 
Archimedes Mission Aspects. 

P. Palmucci, and B. Pavesi. 1990, 6p ETN-90-96556 


The main aspects of possible technical solutions in 
terms of mission characteristics, showing the critical 
drawbacks in utilizing high elliptical orbits for the satel- 
lite system configuration developed under ESA con- 
tracts, are presented. The results show that despite 
the singularity of these orbits, their use allows some 
advantages mainly related to avoid shadowing effects 
and to increase the gain of the mobile antenna, sensi- 
bly improving the link conditions. Apart from voice 
communications services, other potential applications 
of such a system are envisaged, in an attempt to im- 
prove the attractiveness of the Archimedes project. 
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N90-23443/6/GAR PC A03/MF A01 
Aerospatiale, Cannes la Bocca (France). 

Knowledge Based System for Hermes Orbital Op- 
erations Ground Sup; 

P. Sengenes, J. Amalric, F. Paoli, D. Degabai, and S. 
Pouget. cJul 89, 13p REPT-892-440-102, CA-7/89 
Previously Announced in laa as A90-13396. 


Application of a knowledge based system devoted to 
ground control center support during the Hermes in 
orbit phase is addressed. Main functions of such a 
system are fault diagnosis and mission planning. The 
first development step of the study, rary, 4 design a 
mission planning mock-up is presented. Object orient- 
ed formalism, goal oriented programming and algorith- 
mic modules driven by heuristics are the main features 
of this mock-up modeling and architecture. 


062,299 
N90-23445/1/GAR PC A03/MF A01 
Italspazio, Rome (Italy). 

Orbit Controi Stra for a Constellation of Three 
Satellites in Tundra 

G. Rondinelli, A. Cramarossa, and F. Graziani. 1989, 
14p AAS-89-411, ETN-90-96555 

Presented at the Aas/Aiaa Astrodynamics Specialist 
Conference, Stowe, VT, 7-10 Aug. 1989. 


A low-cost orbit control strat addressed only to 
control the orbit subtrack (lati and longitude of the 
operational loop of the orbit) and to control the 

passage time-shift, which impacts on the synchroniza- 
tion between the satellites, is studied. This control 
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strategy, exclusively based on in plane maneuvers, 
consist of adjusting the apogee radius by perigee 
burns obtaining a semiaxis variation which cancels the 
total subtrack shift or puts the subtrack on the other 
side with respect to the nominal position. 


062,300 

N90-23456/8/GAR PC A03/MF A01 
Technische Univ. Berlin (Germany, F.R.). Inst. fuer 
Luft- und Raumfahrt. 

Finanzierung von Raumfahrtgrossprojekten: 
Entwicklung Einer Projektfinanzierung fuer Ein 
Ssps (Financing of Large Space Transportation 


— Research on the Financial Project for the 
S. Abitzsch. 1989, 48p ILR-MITT-228(1989), ETN-90- 


96481 
In German; English Summary. 


A method of project financing specifically developed 
for capital intensive projects is presented with particu- 
lar consideration to the participation of private invest- 
ment. The SSPS (Space Solar Power System) project 
was chosen for the financing model because of a 
promising high profit (yearly average of 219 billion dol- 
lars in 1985) and of running investments of 225 billion 
dollars over 22 years. The private partner is concerned 
in the project but not directly in the development 
phase. The financing model shows a great flexibility 
and often speeds up the project work. 


062,301 

N90-23458/4/GAR PC A02/MF A01 
Aerospatiale, Cannes la Bocca (France). 
Autonomous Low Earth Orbit Navigation. 

H. Renault, P. Maute, J. P. Jahier, and C. Jayles. 
cAug 89, 6p REPT-892-440-101, CA-8/89 
Sponsored by Cnes Prepared in ration with 
Electronique Serge Dassault, Saint Cloud, France. 


An on-board navigation software which is presently 
under development is presented as follows: require- 
ments analysis; software functional analysis; IS 
system description; navigation software description; 
validation; possible adaptation scheme of the software 
to GPS (Global Positioning System). Available of 
DORIS/SPOT 2 real measurements will allow convinc- 
ing validation of the software and realistic evaluation of 
possible algorithms. Further development of this con- 
cept will be related to GPS measurement. 


062,302 
N90-23466/7/GAR PC A03/MF A01 
Italspazio, Rome (italy). 

Orbit Control for a Regional Navigation System 
Based on Tundra Orbit. 

G. Rondinelli, A. Cramarossa, L. ricci, and F. 
Graziani. 1989, 12p AIAA-89-3619, ETN-90-96554 
Presented at Aiaa Guidance Navigation and Control 
Conference, Boston, Ma, 14-16 Aug. 1989. 


Results of investigation on the control of satellites in 
tundra orbits are given. Maneuvers to preserve satel- 
lite subtracks in terms of longitude and synchronism 
and to maintain constellation geometry in a regional 
bidimensional autonomous navigation service were 
addressed. Analyses performed are referred to a satel- 
lite lifetime 7 years. The subtrack longitude is noted to 
be perfectly maintained within one degree of toler- 
ance, and an advance of the apogee passage is expe- 
rienced in both satellites. Necessary delta-v and pro- 
pellant mass are reported. A fuel saving allows in- 
creasing of the satellite payload configuration or 
design and development of small low cost satellites to 
be employed in navigation services. 


062,303 
N90-23471/7/GAR PC A03/MF A01 
Tokyo Univ. (Japan). 

Simulation Test for the Relative Motion of Separat- 
ed sub-Boosters on M-3S2 with Nearly Half a 
Model Vehicle St-735 and Their Motion Analyses 
Using Inertial Sensors 

S. Tsukamoto. Feb 89, 18p ISAS-635 

Original Contains Color Illustrations. 


In the course of development of the M-3S2 type vehi- 
cle which has two relatively large sub-boosters, a pos- 
sibility of collision between the separated sub-booster 
and the core-motor was discussed with concern espe- 
Cially in relation to the effect of the core-motor plume. 
A flight simulation test was performed with the ST-735, 
a nearly half-scale model of M-3S2, under the condi- 
tions specified by a similarity law for the motion of the 


separated sub-booster. The relative motion of the sub- 
booster was analyzed with on board TV, inertial sen- 
sors, and a device for measuring separation distance. 
Although TV pictures provide real time, high speed 
images of the sub-booster, only 2-dimensional infor- 
mation is obtained in principle. Analysis of the motion 
with 12 inertial sensors provides the complete 3-di- 
mensional motion of the sub-booster. The test predicts 
that the exhaust plume would not influence the motion 
of the separated sub-boosters in M-3S2 flight. 


062,304 
N90-23577/1/GAR PC A04/MF A01 
Georgia Inst. of Tech., Atlanta. 

Design cf a Rotary Stepped Auger for a Lunar En- 
vironment. 

E. Dardet, D. Hart, C. Herod, S. Homiller, and M. 
Meeks. Mar 88, 60p NAS 1.26:184919, ME-4182, 
NASA-CR-184919 

Contract NGT-21-002-800 


A lunar outpost will have need for deep drilling oper- 
ations for both explorative and practical purposes. As 
in any drilling —, the ings must be cleared 
from the hole. The hard vacuum of the lunar environ- 
ment renders conventional flushing methods of cutting 
removal unfeasible, and requires a new system of re- 
moval. A rotary stepped auger (RSA) is a simple me- 
chanical method of removing dry cuttings from a deep 
hole, and is ideally suited to the lunar environment. 
The RSA consists of a helical auger with stepped 
ramps which allow cuttings to slide up the helix, but will 
prevent them from sliding back down. The auger is 
driven in a pulsed manner by applying a periodic func- 
tion of acceleration to the auger shaft. These pulses 
will compel the cuttings to slide up the auger’s helix 
while the stepped ramps prevent the cuttings from 
backsliding while the auger accelerates. A mathemati- 
cal model of the RSA was developed and experimen- 
tally evaluated. The math model produced a good 
baseline design, but the experimental model required 
some tuning to account for the approximations made 
in the math model. This ign is suited for lunar drill- 
ing because it is mechanically simple, integral to the 
drill string, requires no fluids, is suited to the dry soil, 
and has relatively low weight and power requirements. 


062,305 
N90-23578/9/GAR PC A04/MF A01 
Georgia Inst. of Tech., Atlanta. 

Skitter/implement Mechanical interface. 

J. W. Cash, A. E. Cone, F. J. Garolera, D. German, 
and D. P. Lindabury. Jun 88, 70p NAS 1.26:184920, 
ME-4182, NASA-CR-184920 

Contract NGT-21-002-800 


SKITTER (Spacial Kinematic Inertial Translatory 
Tripod Extremity Robot) is a three-legged transport ve- 
hicle designed to perform under the unique environ- 
ment of the moon. The objective of this project was to 
design a mechanical interface for SKITTER. This me- 
chanical latching interface will allow SKITTER to use a 
series of implements such as drills, cranes, etc., and 
perform different tasks on the moon. The design em- 
phasized versatility and detachability; that is, the inter- 
face design is the same for all implements, and con- 
nection and detachment is simple. After consideration 
of many alternatives, a system of three identical 
latches at each of the three interface points was 
chosen. The latching mechanism satisfies the design 
constraints because it facilitates connection and de- 
tachment. Also, the moving parts are protected from 
the dusty environment by housing plates. 


062,306 

N90-23579/7/GAR 

Georgia Inst. of Tech., Atlanta. 
Lunar Crane Hook. 

J. W. Cash, A. E. Cone, F. J. Garolera, D. German, 
and D. P. Lindabury. Jun 88, 61p NAS 1.26:184921, 
ME-4182, NASA-CR-184921 

Contract NGT-21-002-800 

Original Contains Color illustrations. 


The base and ball hook system is an attachment that is 
designed to be used on the lunar surface as an im- 
proved alternative to the common crane hook and eye 
system. The design proposed uses an omni-directional 
ball hook and base to overcome the design problems 
associated with a conventional crane hook. The base 
and ball hook is not sensitive to cable twist which 
would render a robotic lunar crane useless since there 
is little atmospheric resistance to dampen the motion 
of an oscillating member. The symmetric characteris- 
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tics of the ball hook and base eliminates manual place- 
ment of the ball hook into the base; commonly associ- 
ated with the typical hook and eye stem. The major 
advantage of the base and ball hook system is it’s 
ease of couple and uncouple modes that are advan- 
tages during unmanned robotic lunar missions. 


062,307 
N90-23583/9/GAR PC A04/MF A01 
Georgia Inst. of Tech., Atlanta. 

Proo' of Principal for Staircase Auger Chip Re- 
moval % 

J. B. Barron, S. Brewer, K. Kerns, K. Moody, and R. 
A. Rossi. Aug 87, 58p NAS 1.26:184934, ME-4182, 
NASA-CR-184934 

Contract NGT-21-002-800 


A proof of principal design of the staircase auger 
theory is provided for lunar drilling. The drill is designed 
to drill holes 30 meters deep an (0.1 meters in diame- 
ter. The action of the auger is 0.01 meter strokes at a 
varying number of strokes per second. A detailed anal- 
ysis of the interaction of the auger and particle was 
done to optimize the parameters of the auger. This op- 
timum design will allow for proper heat removal and 
reasonable drilling time. The drill bit is designed to 
scoop the particles into the auger while efficiently cut- 
ting through the moon’s surface. 
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N90-23580/5/GAR PC A08/MF A01 
Georgia Inst. of Tech., Atlanta. 

Tubular Space Truss Structure for Skitter 2 Robot. 
R. Beecham, L. Dejulio, P. Delorme, E. Eck, and A. 
Levy. May 88, 154p NAS 1.26:184922, ME-4182, 
NASA-CR-184922 

Contract NGT-21-002-800 


The Skitter 2 is a three legged transport vehicle de- 
signed to demonstrate the principle of a tripod walker 
in a multitude of environments. The tubular truss 
model of Skitter 2 is a proof of principal design. The 
model will replicate the operational capabilities of Skit- 
ter 2 including its ability to self-right itself. The project’s 
focus was on the use of light weight tubular members 
in the final structural ign. A strong design for the 
body was required as it will undergo the most intense 
loading. Triangular metry was used extensively in 
the body, fet, «ed the rer Ae structural integrity and 
eliminating the need for cumbersome shear panels. 
Both the basic femur and tibia designs also relied on 
the strong geometry of the triangle. An intense litera- 
ture search aided in the development of the most suit- 
able weld techniques, joints, linkages, and materials 
required for a durable design. The hinge design fea- 
tures the use of spherical rod end bearings. In order to 
obtain a greater range of mobility in the tibia, a four-bar 
linkage was designed which attaches both to the 
femur and the tibia. All component designs, specifical- 
ly the body, femur, and the tibia were yy mate using 
the software package IDEAS 3.8A Supertab. The 
package provided essential deformation and stress 
analysis information on each component's design. The 
final structure incurred only a 0.0544 inch deflection in 
a maximum (worst case) loading situation. The highest 
stress experienced by any AL6061-T6 tubular member 
was 1920 psi. The eeuchred integrity of the final design 
facilitated the use of Aluminum 6061-T6 tubing. The 
tubular truss structure of Skitter 2 is an effective and 
highly durable design. All facets of the design are 
structurally sound and cost effective. 


062,309 

N90-23581/3/GAR 

Georgia Inst. of Tech., Atlanta. 
Lunar Hand Tools. 

K. F. Bentz, R. D. Coleman, K. Dubnik, W. S. 
Marshall, and A. Mcentee. 3 Dec 87, 75p NAS 
1.26:184924, ME-4182, NASA-CR-184924 
Contract NGT-21-002-800 


Tools useful for operations and maintenance tasks on 
the lunar surface were determined and designed. Pri- 
mary constraints are the lunar environment, the astro- 
naut’s space suit and the strength limits of the astro- 
naut on the moon. A multipurpose rotary motion tool 
and a collapsible tool carrier were designed. For the 
rotary tool, a brushless motor and controls were speci- 
fied, a material for the housing was chosen, bearings 
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and lubrication were recommended and a planetary re- 
duction gear attachment was designed. The tool carri- 
er was designed primarily for ease of access to the 
tools and fasteners. A material was selected and struc- 
tural analysis was performed on the carrier. Recom- 
mendations were made about the limitations of human 
performance and about possible attachments to the 
torque driver. 


062,310 

N90-23582/1/GAR 

G ia Inst. of Tech., Atlanta. 
Soil Transport implement. 

W. Dixon, W. Fan, J. Lloyd, N. Pham, and M. 
Stevens. Mar 88, 82p NAS 1.26: 184931, ME-4182, 
NASA-CR-184931 

Contract NGT-21-002-800 

Original Contains Color Illustrations. 


The design of the Soil Transport Implement (STI) for 
SKITTER is presented. The purpose of STI is to pro- 
vide a protective layer of lunar soil for the lunar mod- 
ules. The objective is to cover the lunar module with a 
layer of soil approximately two meters thick within a 
two week period. The amount of soil required to cover 
the module is roughly 77 dump truck loads or three 
million earth pounds. A spinning disk is employed to 
accomplish its task. STI is an autonomous, teleoperat- 
ed system. The design incorporates the latest ad- 
vances in composite materials and high strength, light 
weight alloys to achieve a high stre: to weight ratio. 
The preliminary design should only be used to assess 
the feasibility of employing a spinning wheel as a soil 
transport implement. A mathematical model of the 
spinning wheel was used to evaluate the performance 
of this design. 
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062,311 

N90-23734/8/GAR 

Georgia Inst. of Tech., Atlanta. 
Two nar Dumptruck. 
M. R. Brus, R. Haleblain, . L. Hernandez, P. E. 
Jensen, and R. L. Kraynick. Dec 88, 111p NAS 
1.26:182840, ME-4182, NASA-CR-182840 
Contract NGT-21-002-800 


The design of a two wheel bulk material transport vehi- 
cle is described in detail. The design consists of a 
modified cylindrical bowl, two independently controlled 
direct drive motors, and two deformable wheels. The 
bowl has a carrying capacity of 2.8 m (100 ft) and is 
constructed of aluminum. The low speed, high HP 
motors are directly connected to the wheels, thus 
ielding only two moving parts. The wheels, specifical- 
desig for lunar applications, utilize the chevron 
tread pattern for optimum traction. The vehicle is ma- 
neuvered by gg hens oe 2 the relative angular velocities of 
the wheels. The bulk material being transported is un- 
loaded by utilizing the motors to oscillate the bowl 
back and forth to a height at which dumping is 
achieved. The analytical models were tested using a 
scaled prototype of the lunar transport vehicle. The ex- 
perimental data correlated well with theoretical predic- 
tions. Thus, the design established provides a feasible 
alternative for the handling of bulk material on the 
moon. 
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062,312 
N90-23735/5/GAR PC A03/MF A01 
Georgia Inst. of Tech., Atlanta. 

Lunar Robotic Maintenance Module. 

M. L. Ayres. Dec 88, 35p NAS 1.26:183071, ME- 
4182, NASA-CR. 183071 

Contract NGT-21-002-800 


A design for a robotic maintenance module that will 
assist a mobile 100-meter lunar drill is introduced. The 
design considers the following areas of interest: the 
atmospheric conditions, actuator systems, power 
pores material selection, weight, cooling system and 
operation. 


062,313 

N90-23736/3/GAR 

Georgia Inst. of Tech., Atlanta. 
Lunar Drill and Test Apparatus. 
D. W. Norrington, D. C. Ardoin, S. G. Alexander, P. 
N. Rowland, and F. N. Vastakis. Nov 88, 96p NAS 
1.26:183052, ME-4182, NASA-CR-183052 
Contract NGT-21 -002-800 
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The design of an experimental lunar drill and a facility 
to test the drill under simulated lunar conditions is de- 
scribed. The drill utilizes a polycrystalline diamond 
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compact drag bit and an — to mechanically 
remove Cuttings from the hole. The drill will be tested 
in a vacuum chamber and powered through a vacuum 
seal he a ay mechanism located above the cham- 
ber. A al description of the design is provided fol- 
lowed by a detailed description and analysis of each 
component. Recommendations for the further devel- 
opment of the design are included. 


062,314 

N90-23737/1/GAR 

Georgia Inst. of Tech., Atlanta. 
Lunar Rated Fasteners. 

L. Gupton, S. Hyde, D. Mckillip, B. Player, and G. 
Smith. 1988, 111p NAS 1.26:182856, ME-4182, 
NASA-CR-182856 

Contract NGT-21-002-800 


A catalog of fasteners is presented for a variety of ap- 
plications to be used in a lunar environment. The fas- 
tening applications targeted include: covers, panels, 
hatches, bearings, wheels, gears, pulleys, anchors for 
the lunar surface and structural fasteners (general duty 
preloadable). The robotic installation and removal of 
each fastener is presented along with a discussion of 
failure modes. Structural performance data is tabulat- 
ed for various configurations. Potential materials for 
the space environment are presented along with rec- 
ommendations of appropriate solid film lubricants. 
Three original fastener designs were found suitable for 
the lunar environment. A structural analysis is present- 
ed for each original design. 
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N90-23738/9/GAR 

Georgia Inst. of Tech., Atlanta. 
Lunar Drill Foo! and Casing. 

E. C. Maassen, T. H. Hendrix, E. W. Morrison, R. B. 
Phillips, and V. Q. Le. Mar 89, 86p NAS 1.26:183153, 
ME-4182, NASA-CR-183153 

Contract NGT-21-002-800 


To prevent hole collapse during lunar drilling oper- 
ations, a casing has been devised of a graphite rein- 
forced polyimide composite which will be able to with- 
stand the lunar environment. Additionally, this casing 
will be inserted into the ground in segments two 
meters long which will penetrate the regolith simulta- 
neously with the auger. The vertical action of the 
mobile platform will provide a downward force to the 
casing string through a special adaptor, giving the 
casing the needed impetus to sink the anticipated 
depth of ten meters. Casing segments will be connect- 
ed with a simple snap arrangement. Excess casing will 
be cut off by a cylindrical cutting tool which will also 
transport the excess casing away from the hole. A 
footplate will be incorporated to grasp the auger rod 
string during rod segment additions or removals. The 
footplate grasping mechanism will consist of a set of 
vice-like arms, one end of each bearing threaded to a 
common power screw. The power screw will be 
threaded such that one end’s thread pitch opposes 
that of the other end. The weight of the auger and rod 
string will be transmitted through the arms to the 
power screw and absorbed by a set of three ball bear- 
ing assemblies. The power screw will be driven by a 
one-half horsepower brushless motor actuated by 
radio control. The footpiate will rest on four short legs 
and be anchored with pins that are an integral part of 
each leg. 
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a nal Feet Changer, and Storage System. 
in 
M. Benson, “amg Demi, R. Mcneill, K. Waldo, and A. 
Afghan. 8 Mar 89, 116p NAS 1.26:183154, ME-4182, 
NASA-CR-183154 
Contract NGT-21-002-800 


A rod changer and storage design is presented for the 
lunar deep drill apparatus to be used in conjunction 
with the Skitter walking platform. The design must take 
into account all of the lunar environment and working 
conditions. Some of these are: (1) the moon has one 
sixth the gravity of earth; (2) temperature gradients can 
range from about -170 to 265 C; (3) because of the 
high transportation costs, the design must be as light 
as possible; and (4) the process must be remotely op- 
erated (from earth or satellite) and must be automated. 
Because of Skitter’s multiple degree of freedom move- 
ment, the design will utilize Skitter’s movement to 
locate an implement and transport it from the rack to 
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the drill string. The implement will be gripped by a 
thumb and two finger device, identified through an 
electronic sensing device on the thumb, and transport- 
ed from the rack to the footplate and back from the 
footplate to the rack. The major designs discussed in 
this report have been broken down into three major 
areas: (1) gripper design (linear transport mechanism); 
(2) indexing system; and (3) rack design. 


062,317 

N90-23740/5/GAR 

Georgia Inst. of Tech., Atlanta. 
Core Sample Extractor. 

J. Akins, B. Cobb, S. Hart, J. Leaptrotte, and J. 
Milhollin. 1989, 8ip NAS 1.26:182864, ME-4182, 
NASA-CR-182864 

Contract NGT-21-002-800 


The problem of retrieving and storing core samples 
from a hole drilled on the lunar surface is addressed. 
The total depth of the hole in question is 50 meters 
with a maximum diameter of 100 millimeters. The core 
sample itself has a diameter of 60 millimeters and will 
be two meters in le . It is therefore nece: to 
retrieve and store 25 core samples per hole. The 
design utilizes a control system that will stop the mech- 
anism at a certain depth, a cam-linkage system that 
will fracture the core, and a storage system that will 
save and catalogue the cores to be extracted. The 
Rod Changer and Storage Design Group will provide 
the necessary tooling to get into the hole as well as to 
the core. The mechanical design for the cam-linkage 
system as well as the conceptual design of the storage 
device are described. 


PC A05/MF A01 


062,318 
N96-23741/3/GAR 


Georgia Inst. of Tech., Atlanta. 

Lunar Stone Saw. 

T. Clark, T. Croker, K. Hines, M. Knight, and T. 
Walton. Dec 88, 78p NAS 1.26:182438, ME-4182, 
NASA-CR-182438 

Contract NGT-21-002-800 


This project addresses the problem of cutting lunar 
stones into blocks to be used to construct shelters to 
protect personnel and equipment from harmful solar 
radiation. This plant will manufacture 6 in x 1 ft x 2 ft 
blocks and will be located near the south pole to allow 
it to be in the shade at all times. This design uses a 
computer controlled robot, a boulder handler that uses 
hydraulics for movement, a computer system that used 
3-D vision to determine the size of boulders, a poly- 
crystalline diamond tipped saw blade that utilizes radi- 
ation for cooling, and a solar tower to collect solar 
energy. Only two electric motors are used in this plant 
because of the heavy weight of electric motors and the 
problem of cooling them. These two motors will be 
cooled by thermoelectric cooling. All other motors and 
actuators are to be hydraulic. The architectural design 
for the building as well as the conceptual design of the 
machines for cutting the blocks are described. 


PC A05/MF A01 
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062,319 
DE90012954/GAR PC AO1/MF A01 
EG and G Idaho, Inc., idaho Falls. 

Field experience in using laser acoustic sensing 
for inspection. 

J. G. Rodriguez, D. M. Tow, and B. A. Barna. 1989, 
5p EGG-M-89196, CONF-890770-12 

Contract AC07-761D01570 

Annual review of progress in quantitative nondestruc- 
tive evaluation (16th), Brunswick, ME (USA), 23-28 Jul 
— by Department of Energy, Washing- 


ton, DC. 
Portions of this document are illegible in microfiche 
products. 


Research being performed to develop a viable non- 
contacting NDE technique for measuring the extent of 
bonding has led to the development of a laser sensor 
field system. The noncontacting laser sensor has been 
used to collect data from diffuse surfaces, such as the 
Thermal Protection System (TPS) tile on the space 
shuttle orbiter. The bonded material gently excited with 
an acoustic signal, and the displacement is detected 
and related to the degree of bond. Controlled experi- 
ments in the laboratory have provided useful informa- 
tion on the dynamic response of TPS tiles. It has been 
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shown that several candidate signatures are common 
to all the “pedigree tiles.” This degree of consistency 
in the tile-SIP (strain isolation pad) dynamic response 
proves that an unbond can be detected for a known 
tile and established the basis for extending the analy- 
sis capability to arbitrary tiles for which there is not his- 
torical data. The field tests of the noncontacting laser 
acoustic sensor system, conducted at Kennedy Space 
Center (KSC), investigated the vibrational environment 
of the Orbiter Processing Facility (OPF) and its effect 
on the measurement and analysis techniques being 
developed. The data collected showed that for orbiter 
locations, such as the body flap and elevon, the data 
analysis scheme, and/or the sensor, will require modi- 
fication to accommodate the ambient motion. Several 
methods have been identified for accomplishing this 
and a sclution is seen as readily achievable. It was es- 
tablished that the tile r nse was similar to that ob- 
served in the laboratory. Of the most importance, how- 
ever, is that the field environment will not affect the 
pe of the dynamic response that is related to 

nd condition. All of this information is fundamental 
to any future design and development of a prototype 
system. 2 refs., 3 figs. 


062,320 
DE90013089/GAR PC A03/MF A01 
EG and G Idaho, Inc., Idaho Falls. 

Acousto-optic signature analysis for inspection of 
the orbiter thermal protection tile bonds. 

J. G. Rodriguez, D. M. Tow, and B. A. Barna. 1989, 
14p EGG-M-89242, CONF-8908160-3 

Contract AC07-761D01570 

Conference on non-destructive evaluation for aero- 
space requirements (2nd), Huntsville, AL (USA), 22-24 
Aug 1989. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


The goal of this research is to develop a viable, on 
contacting NDE technique for the inspection of orbiter 
thermal protection system (TPS) tile bonds. Phase 2, 
discussed here, concentrated on developing an empir- 
ical understanding of the b onded and unbonded vibra- 
tion signatures of acreage tiles. Controlled experi- 
ments in the laboratory have provided useful informa- 
tion on the dynamic response of TPS tiles. It has been 
shown that several signatures are common to all the 
“pedigree” tiles. This degree of consistency in the tile- 
SIP (strain isolation pad) dynamic response proves 
that an unbond can be detected for a known tile and 
established the basis for extending the analysis capa- 
bility to arbitrary tiles for which there are no historical 
data. The field tests of the noncontacting laser acous- 
tic sensor system, conducted at Kennedy Space 
Center (KSC), investigated the vibrational environment 
of the Orbiter Processing Facility (OPF) and its effect 
on the measurement and analysis techniques being 
developed. The data collected showed that for orbiter 
locations, such as the body flap and elevon, the data 
analysis scheme, and/or the sensor, will require modi- 
fication to accommodate the ambient motion. Several 
methods have been identified for accomplishing this, 
and a solution is seen as readily achievable. It was es- 
tablished that the tile response was similar to that ob- 
served in the laboratory. Of most importance, howev- 
er, is that the field environment will not affect the phys- 
ics of the dynamic response that is related to bond 
condition. All of this information is fundamental to any 
future design and development of a prototype system. 
2 refs., 9 figs. 


062,321 

DES$0013476/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Hierarchical controlled component synthesis of 


_— space structures. 

K. D. Young. 1990, 12p UCRL-101639, CONF- 
9008118-1 

Contract W-7405-ENG-48 

International Federation of Automatic Control (IFAC) 
World Congress conference (11th), Tallinn (USSR), 
13-17 Aug 1990. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


This yea describes a new framework called Con- 
trolled Component Synthesis for the design of multi- 
level decentralized for large flexible structures. In con- 
trast to the existing decentralized control approach in 
which the design begins with a given dynamic model of 
the flexible structure, controlled components are built 
and assembled into a controlled flexible structure that 


meets performance specifications. A simple truss 
structural control problem is employed to illustrate the 
design procedures, as well as demonstrate the poten- 
tials of the developed method for controlling very large 
dimensional truss structures. 15 refs., 9 figs. 


062,322 

N90-23455/0/GAR PC A25/MF A04 
Pennsylvania State Univ., University Park. Dept. of 
Aerospace Engineering. 

Preliminary Subsystem Designs for the Assured 
Crew Return Vehicle (ACRV), Volumes 1-3. 

Final Report. 

1990, 579p NAS 1.26:186662, NASA-CR-186662 
Contract NASW-4435 

Conference Held in Cleveland, OH, 11-15 Jun. 1990. 


A long term manned facility in space must include pro- 
visions for the safety of the crew. The resolution of this 
need was the design of an Assured Crew Return Vehi- 
cle (ACRV). The main focus is on the braking and land- 
ing system of the ACRV. This subsystem of the ACRV 
was divided into three phases. The Phase 1 analysis 
showed that the use of a tether to aid in the reentry of 
the ACRV was infeasible due to cost and efficiency. 
Therefore, a standard rocket would be used for re- 
entry. It was also found that the continental United 
States was an achievable landing site for the ACRV. 
The Phase 2 analysis determined the L/D of the vehi- 
cle to be 1.8, thus requiring the use of a lifting body for 
reentry. It was also determined that shuttle tiles would 
be used for the thermal protection system. In addition, 
a parachute sequence for further deceleration was in- 
cluded, namely a ringslot drogue chute, a pilot chute, 
and finally a ringsail main parachute. This sequence 
was found to be capable of slowing the vehicle to a 
descent velocity of 9 to 10 m/s, which is the required 
velocity for aerial recovery. The Phase 3 analysis 
proved that a Sikorsky CH-53E helicopter is capable of 
retrieving the ACRV at 5.5 km altitude with minimal g- 
forces induced on the ACRV and minimal induced mo- 
ments on the helicopter upon hookup. The helicopter 
would be modified such that it could stabilize the 
ACRV close to the bottom of helicopter and carry it to 
the nearest designated trauma center. 


062,323 

N90-23460/0/GAR PC A06/MF A01 
National Aeronautics and Space Administration, 
Washington, DC. 

Space Station Freedom Media Handbook. 

Apr 89, 113p NAS 1.15:102901, NASA-TM-102901 


This handbook explains in lay terms, the work that is 
going on at the NASA Centers and contractors’ plants 
in designing and developing the Space Station Free- 
dom. It discusses the roles, responsibilities, and tasks 
required to build the Space Station Freedom’s ele- 
ments, systems, and components. New, required 
— facilities are described, organized by NASA 

inter in order to provide a local angle for the media. 
Included are information on the historical perspective, 
international aspects, the utilization of the Space Sta- 
tion Freedom, a look at future possibilities, a descrip- 
tion of the program, its management, program phases 
and milestones, and considerable information on the 
role of various NASA Centers, contractors and interna- 
tional partners. A list of abbreviations, a four-page 
glossary, and a list of NASA contacts are contained in 
the appendices. 


062,324 

N90-23462/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 
Geometric Programming Prediction of Design 
Trends for Omv Protective Structures. 

R. A. Mog, and J. R. Horn. Jun 90, 20p NAS 
1.15:4206, M-632, NASA-TM-4206 


The global optimization trends of protective honey- 
comb structural designs for spacecraft subject to hy- 
—— meteroid and space debris are presented. 

his nonlinear problem is first formulated for ho + 
minimization of the orbital maneuvering vehicle (OMV) 
using a generic monomial predictor. Five problem for- 
mulations are considered, each dependent on the se- 
lection of independent design variables. Each case is 
optimized by considering the dual geometric program- 
ming problem. The dual variables are solved for in 
terms of the generic estimated exponents of the mo- 
nomial predictor. The primal variables are then solved 
for by conversion. Finally, parametric design trends are 





developed for ranges of the estimated regression pa- 
rameters. Results specify nonmonotonic relationships 
for the optimal first and second sheet mass per unit 
areas in terms of the estimated exponents. 


062,325 

N90-23470/9/GAR 

Ohio State Univ., Columbus. 

Project Wish: The Emerald City. 
. Oz, L. Slonksnes, J. W. R , S. E. Sherer, and 

M. A. Strosky. Jun 90, 177p NAS 1.26:186692, 

NASA-CR-186692 

Contract NASW-4435 


The preliminary design of a permanently manned au- 
tonomous space oasis (PEMASO), including its perti- 
nent subsystems, was performed during the 1990 
Winter and Spring quarters. The purpose for the space 
oasis was defined and the preliminary design work was 
started with emphasis placed on the study of orbital 
mechanics, power systems and propulsion systems. A 
rotating torus was selected as the preliminary configu- 
ration, and overall size, mass and location of some 
subsystems within the station were addressed. Com- 
puter software packages were utilized to determine 
station transfer parameters and thus the preliminary 
propulsion requirements. Power and propulsion sys- 
tems were researched to determine feasible configura- 
tions and many conventional schemes were rul 
Vehicle dynamics and control, mechanical and life 
support systems were also studied. For each subsys- 
tem studied, the next step in the design process to be 
performed during the continuation of the project was 
also addressed. 


PC A09/MF A01 


062,326 

N96-23585/4/GAR PC A04/MF A01 

Iilinois Univ. at Ro yes 

be Models for Space _ Engineering. 
inal Report. 

K. D. Forbus. Jun 90, 75p NAS 1.26:180682, NASA- 

CR-180682 

Contract NAG9-137 


The objectives of this project were: (1) to investigate 
the implications of qualitative modeling techniques for 
problems arising in the monitoring, diagnosis, and 
design of Space Station subsystems and procedures; 
(2) to identify the issues involved in using qualitative 
models to enhance and automate engineering func- 
tions. These issues include representing operational 
criteria, fault models, alternate ontologies, and model- 
ing continuous signals at a functional level of descrip- 
tion; and (3) to develop a prototype collection of quali- 
tative models for fluid and thermal systems commonly 
found in Space Station subsystems. Potential applica- 
tions of qualitative modeling to space-systems engi- 
neering, including the notion of intelligent computer- 
aided engineering are summarized. Emphasis is given 
to determinin 7 ich systems of the proposed Space 
Station provide the most leverage for study, given the 
current state of the art. Progress on using qualitative 
models, including development of the molecular col- 
lection ontology for reasoning about fluids, the interac- 
tion of qualitative and quantitative knowledge in ana- 
lyzing thermodynamic cycles, and an experiment on 
building a natural th age interface to qualitative rea- 
soning is reported. Finally, some recommendations 
are made for future research. 


062,327 

N90-23899/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Advancing Automation and Robotics Tech 

for the Space Station Freedom and for the 
Economy. 

-— Report No. 10, 13 Jul. 1989 - 14 Feb. 

1 


Jun 90, 37p NAS 1.15:102668, NASA-TM-102668 


In April 1985, the NASA Advanced Technology Advi- 
sory Committee (ATAC) reported to Congress the re- 
sults of its studies on advanced automation and robot- 
ics technology for use on Space Station Freedom. This 
material was documented in the initial report (NASA 
Technical Memorandum 87566). The progress made 
by Levels 1, 2, and 3 of the Office of Space Station in 
developing and applying advanced automation and ro- 
botics technol are described. Emphasis was 
placed upon the Space Station Freedom Program re- 
sponses to specific recommendations made in ATAC 
Progress Report 9, the — Telerobotic Servicer, the 
Advanced Development Program, and the Data Man- 
agement System. Assessments are presented for 
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these and other areas as they apply to the advance- 
ment of automation and robotics technology for the 
Space Station Freedom. 


062,328 
N90-24176/1/GAR 
Lockheed Missiles and Space Co., 


PC A04/MF A01 
Inc., Sunnyvale, 


CA. 
nay Station Freedom: List of Acronyms. 


This is a pocket-type reference —_ that contains, pri- 
marily, an alphabetized list of acronyms related to 
NASA’s Space Station ~— It also contains a brief 
Hardware Development Dictionary; an International 
System of Units (Sl) list of prefixes and their numerical 
values and symbols; a list of SI unit names and sym- 
bols; the chemical elements and their symbols; metric 
conversion formulas for area, length, power, tempera- 
ture and velocity/speed; and a list of NASA’s official 
national and foreign offices. 


062,329 

TIB/B90-81368/GAR PC E07 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
(Germany, F.R.). Unternehmensbereich Hubschrauber 
und Flugzeuge. 

Calculation of the hypersonic viscous flow past re- 
entry vehicles with an Euler/boundary-layer cou- 


pling method. 

lonnoyer, C. Mundt, and M. Pfitzner. 20 Dec 89, 
12p Rept no. MBB-FE122-S/PUB-393 

AIAA 28. aerospace sciences meeting and exhibition, 
Reno, NV (USA), 8-11 Jan 1990. 


This paper presents an efficient and economic method 
for the calculation of three-dimensional viscous flows 
at high Mach numbers and high to moderate Reynolds 
numbers. An Euler-boundary layer coupling procedure 
is used with features specific to hypersonic flows, such 
as equilibrium real gas effects, wall radiation and en- 
tropy swallowing. In particular, second-order boundary 
layer theory is used, and new curve fits routines for the 
calculation of the thermodynamic properties of air 
have been developed with the advantages of high vec- 
torization degree and very smooth parametric sur- 
faces. Applications are presented for two-dimensional 
and axisymmetric flow fields, and the influence of the 
various physical effects are analyzed. As a three-di- 
mensional application, the visous flow past the lower 
side of HERMES at high angle of incidence is dis- 
= gr (Copyright (c) 1990 by FIZ. Citation no. 
13) 
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Equipment 


062,330 

N90-23450/1/GAR PC A02/MF A01 

Aerospatiale, Les Mureaux (France). Advanced Stud- 

ies Group. 

Conceptual Work at Aerospatiale on Air-Breathing 

and Non-Air-Breathing Recoverable Launchers. 

— 9 Feb 89, 6p REPT-892-422-104, S/DT/ 
-41 

Presented at the 1989 Aerospace Engineering Confer- 

ence and Show, Los Angeles, Ca, 14-16 Feb. 1989. 


The approach and results relevant to be the following 
concepts are summarized: rocket launchers using 
wing lift for recovery; airbreathers, with varying amount 
of rocket propulsion complement; winged upper 
stages, like the Hermes Spaceplane. Studies in air as- 
sisted satellite launchers take strength from recent de- 
velopments like the Ariane launcher and Hermes Spa- 
ceplane and connected studies of hyperscnic cruise 
airplane and high supersonic ramjet missiles. 


062,331 
N90-23451/9/GAR PC A03/MF A01 
Aerospatiale, Les Mureaux (France). 

Prediction Methods of Launcher Aeroelastic Sta- 
bility. Application to the Ariane 5/Hermes Vehicle. 
Comparison with Test Results. 

D. Barthe, R. Lagier, and G. Simon. 1989, 13p 
REPT-892-422-107, ETN-90-96631 

Previously Announced in laa as A90-33415. Spon- 
sored by Cnes Prepared in Cooperation with Onera, 
Paris, France. Presented at European Forum on Aer- 
oelasticity and Structural Dynamics, Aachen, Fed. Re- 
public of Germany, 17-19 Apr. 1989. 


062,334 


Evaluation of the aeroelastic stability of the Ariane 5/ 
Hermes vehicle in the low frequency range is present- 
ed. Two prediction methods are described, one based 
on the quasi-steady theory, the other using the slender 
bodies formulation. The prediction methods allow a 
computation of the aerodynamic damping and the fre- 
quency variation of the low frequency structure 
modes. An application to the Hermes launch 

ration for various Mach numbers is presented. 
study was extended by subscale wind tunnel tests, on 
a mockup reproducing a few significant modes, in 
order to validate or update the calculation tools. Con- 
clusions from the comparison between experimental 
and calculation results are given. 
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062,332 

AD-A224 581/9/GAR PC A11/MF A02 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
—— Orbital Crowding: An Analysis of 
Problems and Solutions. 

Master’s thesis. 

R. M. Wilkison. 1990, 249p Rept no. AFIT/CI/CIA- 
90-055 


Geostationary orbital crowding is curr a pressi 
international issue. The disagreement estecteoen = 
developed and developed nations as to whether geo- 
stationary equity or efficiency should be the posed ot 
of international orbital slot and frequency allocations. 
The primary desire of less developed nations is an as- 
surance that fundamental satellite resources will be 
available when they are ready. This can only be real- 
ized if the international community sets aside re- 
sources for their exclusive use, to be usable later. The 
developed countries feel that such a plan would result 
in an inefficient utilization of orbital resources. They 
also believe that by the time these undeveloped na- 
tions are able to launch communications satellites, 
technology will have made added resources available 
for their use. The best possible plan will be one that 
uses a composite of all practical options. All technical 
solutions must be incorporated as they become viable, 
while regulatory alternatives should be implemented 
as needed, to ensure that every nation has access to 
space communications resources when their situation 
dictates. Excess orbital resources may be marketed to 
further the development of telecommunications in the 
developing world. Various methods for ensuring both 
efficient and equitable future access to space commu- 
nications resources are detailed in this thesis. (JHD) 


062,333 

AD-A224 677/5/GAR PC A05/MF A01 
Air Force Inst. of Tech., Wright-Patterson AFB, OH. 
Application of the A* Search to Trajectory Optimi- 


zation. 

Doctoral thesis. 

C. K. Niiya. May 90, 90p Rept no. AFIT/CI/CIA-90- 
033 


As space operations become more complex and ambi- 
tious, there is a corresponding increase in the sophisti- 
cation required of on-board algorithms for proximity 
operations. Unmanned missions such as planetary 
probes require sophisticated algorithms to deal with 
evolving mission requirements and contingencies, 
where man-in-the-loop control will be impractical. 
Other future missions that require autonomy for safety 
or security reasons will also require intelligent on- 
board controllers. This effort discusses a structure for 
a candidate proximity operations controller and pro- 
vides initial development of an intelligent trajectory 
planner in three degrees of freedom using the A * 
Node Search technique. Theses. (rh) 


062,334 
AD-A225 058/7/GAR PC A13/MF A02 
Michigan Univ., Ann Arbor. Dept. of Aerospace Engi- 


Hypersonic Aerodynamics and Control. 

Final rept. 4 Apr 88-3 Jun 90. 

T. C. Adamson, and R. M. Howe. 6 Jun 90, 295p 
Contract DASG60-88-C-0037 


The first study discussed is concerned with the use of 
gas injection from the surface of a hypervelocity vehi- 
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cle such that the effective shape of the body is 
changed to obtain desired aerodynamic forces and 
thus desired vehicle control; this type of aerodynamic 
control represents a gas injection scheme Which might 
possibly be used for control both inside and outside 
the atmosphere. The 2nd study is concerned with de- 
termining optimal trajectories and control of multi- 
stage surface-launched interceptors with ranges of 
several thousand miles and flight times of a few min- 
utes; both propulsive and aerodynamic controls have 
been considered, and trajectory optimization has been 
based on minimizing the total interceptor mass ratio. In 
the aerodynamic control work, studies were made of 
gas injection into the boundary layer on one side of a 
thin w in steady hypersonic flow. To ascertain the 
magni of the largest force changes available with 
blowing, gas injection rates large enough to cause the 
boundary layer to be blown off the were consid- 
ered. Conditions for the desired flight envelope are 
such that laminar flows could be considered. A funda- 
mental conclusion reach is that relatively large aerody- 
namic force changes can be obtained with relatively 
small rates rates of gas injection. 


062,335 

DE90505514/GAR PC A03/MF A01 
National Aerospace Lab., Tokyo (Japan). 

Space plane model for visual measurement of aer- 
odynamic heating. (Kuuryoku kanetu kashika so- 
kutei yo space plane mokei no seisaku). 

7 89, 21p NAL-TM-608 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Space plane models (300mm in length) were fabricat- 
ed with electroformed molds. High heat resistant 
epoxy resin (STYCAST) was used for a model materi- 
al, and the glossy models superior in heat resistance, 
heat insulation and rigidity were obtained, as well as a 
prospect for low cost production of several models 
with the same accuracy. While errors of the model 
were (plus minus) 1.0% in thickness of a fuselage and 
(minus) 0.3mm in mean thickness of a main wing, 
errors due to the mold were (minus) 1% and (minus) 
0.1mm, respectively. The mold error was mainly de- 
pendent on the machining accuracy of a positive mold, 
and thermal deformation in a burning process for 
molding. A three-dimensional instrument and numeri- 
cal control machine tool had the potential of enhanc- 
ing the machining accuracy considerably. On the other 
hand, a split mold with a back stiffening plate and the 
use of smaller amounts of mold releasing agent had 
the potential of reducing thermal deformation. 7 refs., 
11 figs., 5 tabs. 


062,336 

N90-23361/0/GAR PC A03/MF A01 
Centro Italiano Ricerche Aerospaziali, Naples. 
Hypersonic A namics of Spacecraft. 

A. Mattei, and G. Russo. 2 Apr 89, 35p DLC-EST- 
TD-032, ETN-90-96562 

Presented at Euromech Colloquium No. 246 Special 
Session on European Developments in Hypersonic 
Aerodynamics, Turin, Italy, 3-7 Apr. 1989. 


The Italian aerospace research center CIRA is de- 
scribed. Activities of computational, experimental aer- 
odynamic, and technological laboratories are detailed. 
The space scenario and studies in hypersonics and 
aerothermodynamics are outlined. The development 
of a facility capable of testing and qualifying the ther- 
mal protection system of Hermes, called the plasma 
wind tunnel, is described. Other involvements of CIRA 
are included. 


062,337 
N90-23431/1/GAR 
(Order as N90-23420/4/GAR, PC A22/MF 


A03) 
Centre National Toulouse 
a. 
DORIS System. 
M. Dorrer. cMar 89, 9p 
In French; English Summary. In Its Location and Navi- 
gation Satellite Systems p 353-361. 


The DORIS system for accurate determination of alti- 
metric satellite orbits is described. It can provide alti- 
tude determination to within 10 cm at any time. The 
system can also be used to located fixed ground bea- 
cons, in either an absolute or a relative reference 
frame, to within 1 cm for geoeee. scientific or moni- 
toring applications. The RIS system comprises a 
network of some 50 orbitographic beacons, a dozen 
location beacons, and receivers onboard SPOT-2, 
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d’Etudes Spatiales, 


SPOT-3 and TOPEX-POSEIDON (to be launched in 
1992). A number of control, processing and data distri- 
bution centers complete the system. Locations of 
these beacons are presented and the operation of the 
DORIS system is outlined. 


062,338 
N90-23432/9/GAR 

(Order as N90-23420/4/GAR, PC A22/MF 

A03) 

Centre National Toulouse 
(France). 
Satellite Orbitography. 
F. Nouel. cMar 89, 10p 
In French; English Summary. In Its Location and Navi- 
gation Satellite Systems p 363-372. 


d'Etudes Spatiales, 


The most suitable methods or orbit determination are 
discussed. The constraints related to each method are 
considered. The DORIS system, the GPS (global posi- 
tioning system) constellation concept, and the use of 
geostationary relays in the tracking and data relay sat- 
ellite system are discussed. Extensions of these exist- 
ing systems are considered. Several future concepts 
still in the design stage are discussed. These con- 
cepts, based on techniques of stellar refraction, pixel 
identification, new satellite constellations and the use 
of optical links instead of radiowaves are given careful 
consideration. 


062,339 

N90-23446/9/GAR PC A03/MF A01 
Norwegian Defence Research Establishment, Kjeller. 
Orbit Recovery of a Low Earth Orbiter from Gps 
and Ground Tracking Stations. 

K. Aksnes, D. Hoegvard, and S. Hauge. 22 Sep 89, 
29p FFI-89/7012 


The use of the PRARE and GPS (Global Positioning 
System) microwave tracking system is compared for 
orbit determination of a Low Earth Orbiter (LEO). Be- 
cause the upward looking GPS system allows much 
longer contacts times than does the downward looking 
PRARE system, GPS appears to be superior for this 
particular application. It is recommended to determine 
the GPS orbits dynamically with 5 to 10 GPS reference 
receivers on the ground, and then to determine the 
LEO orbit geometrically from onboard GPS measur- 
ments to minimum 4 GPS satellites. In the present sim- 
ulation, the orbits of 18 GPS satellites are computed by 
means of an analytical theory. On the basis of phase- 
smoothed pseudorange GPS measurement, LEO’s 
orbit is found to be maintained to 4 m or better under 
realistic conditions. 


062,340 

N90-23675/3/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

Hampton, VA. Langley Research Center. 

— Radiative Heating Tables for Earth 
ntry. 

K. Sutton, and L. C. Hartung. May 90, 28p NAS 

1.15:102652, NASA-TM-102652 


The recent resurgence of interest in blunt-body atmos- 
pheric entry for applications such as aeroassisted or- 
bital transfer and planetary return has engendered a 
corresponding revival of interest in radiative heating. 
Radiative heating may be of importance in these blunt- 
body flows because of the highly energetic shock layer 
around the blunt nose. Sutton developed an inviscid, 
stagnation point, radiation coupled flow field code for 
investigating blunt-body atmospheric entry. The 
method has been compared with ground-based and 
flight data, and reasonable agreement has been found. 
To provide information for entry body studies in sup- 
port of lunar and Mars return scenarios of interest in 
the 1970’s, the code was exercised over a matrix of 
Earth entry conditions. Recently, this matrix was ex- 
tended slightly to reflect entry vehicle designs of cur- 
rent interest. Complete results are presented. 


Unmanned Spacecraft 


062,341 


AD-A224 707/0/GAR PC A03/MF A01 
— Univ., College Park. Systems Research 
nter. 


Control of Complex Multibody Spacecraft. 

Annual technical rept. 1 Dec 88-31 Dec 89. 

P. S. Krishnaprasad, E. Abed, S. Antman, J. Baras, 

= C. Berenstein. 31 Dec 89, 14p AFOSR-TR-90- 
1807 

Grant AFOSR-87-0073 


The Project C-MULTICS (Control of Complex Multi- 
body Spacecraft) is a center of excellence at the Uni- 
versity of Maryland. The work supported by this project 
is concerned with the modeling, analysis, control and 
simulation of large scale complex multibody spacecraft 
with rigid and flexible components. Keywords: Analytic 
mechanics; Nonlinear/distributed control; Flexible 
structures; Spacecraft components rigidity. (EDC) 


062,342 


AD-A224 865/6/GAR PC A03/MF A01 
Missouri Univ.-Rolla. Dept. of Mechanical and Aero- 
space En ae. 

Phase Change Material for Spacecraft Thermal 
Management. 

Final rept. 1 Sep 88-31 Mar 89. 

J. W. Sheffield, and C. Wen. Apr 90, 39p WRDC-TR- 
90-2029 

Contract F33615-86-C-2721 


Processes related to phase change encompass a wide 
range of engineering and scientific disciplines and 
occur in many applications. Owing to the release or 
absorption of latent heat, these phase change prob- 
lems are nonlinear, and exact solutions are limited to a 
small class of problems involving pure substances in 
one-dimensional infinite or semi-infinite domains. 
Based on an enthalpy formulation, several models 
have been studied for solving the phase change heat 
transfer problem of melting. In this report, a continuum 
model is presented and utilized in a finite-difference 
numerical method. Thermophysical properties of the 
PCM (Phase Change Material) such as mass density, 
specific heat, thermal conductivity, etc. change while 
the PCM undergoes the solid-liquid phase change. Ac- 
commodation methods for these variations have been 
developed and are presented. The mathematical and 
numerical formulations of the conservation of mass, 
momentum and energy equations and thermodynamic 
property equations are presented in detail. Limited pre- 
liminary results for P116 wax show velocity vector 
fields and the liquidus lines during melting. Keywords: 
Phase change material, Thermal storage, Spacecraft 
thermal control. (jhd) 


062,343 


N90-23454/3/GAR PC AO5/MF A01 
Texas Univ. at Austin. Dept. of Mechanical Engineer- 


ing. 

Design of an Unmanned Lunar Cargo Lander That 
Reconfigures into a Shelter for a Habitation 
Module or Disassembles into Parts Useful to a Per- 
manent Manned Lunar Base. 

L. Davanay, B. Garner, and J. Rigol. 1989, 82p NAS 
1.26:186687, NASA-CR-186687 

Contract NASW-4435 


NASA plans to establish a permanent manned lunar 
base by the first decade of the twenty-first century. It is 
extremely expensive to transport material from earth 
to the moon. Therefore, expense would be reduced if 
the vehicle that lands cargo on the moon could itself 
meet some of the material needs of establishing the 
lunar base. The design of a multi-functional lander that 
is entirely useful to the base after landing is described. 
Alternate designs of the overall lander configuration 
and possible uses of the lander and its components 
after landing are contained. The design solution is a 
lander employing the Saddlebagged Fuel Tank Config- 
uration. After landing, its structure will be converted 
into a habitation module shelter that supports a protec- 
tive layer of regolith. The fuel tanks will be cleaned and 
used as storage tanks for the lunar base. The engines 
and instrumentation will be saved as stock parts. Rec- 
ommendations for further research and technology de- 
velopment to enhance future lander designs are given. 


062,344 


N90-23467/5/GAR PC A02/MF A01 
Aerospatiale, Cannes la Bocca (France). 

ISO Attitude and Orbit Control Subsystem. 

J. Busseuil, and W. Vanleewen. cJun 89, 10p REPT- 
892-440-104, IAF-89-382 

Previously Announced in laa as A90-13496. Presented 
at 40TH laf Congress, Beijing, China, 7-12 Oct. 1989. 





The Attitude and Orbit Control Subsystem (AOCS) of 
the ESA Infrared Space Observatory (ISO), to be 
launched in 1993 is described. The typical mission 
characteristics are highlighted and their direct impact 
on the AOCS design is shown. AOCS units and archi- 
tecture are reviewed. AOCS functional design is de- 
tailed (main functions in the AOCS software, AOCS 
modes and safeguards). The safeguard aspects driv- 
ing the originality of the AOCS are outlined. Relevant 
simulations are shown to illustrate the design. 


062,345 
TIB/A90-81381/GAR PC E07 


_ Threde und Co. G.m.b.H., Munich (Germany, 


Konzept- und Einsatzuntersuchung eines Raum- 
kurier-Systems. Schlussbericht. (Concept and ap- 
plication studies of a retrievable carrier. Final 


report). 

E. Wulf. Jun 87, 320p 
Contract BMFT 01 QV 8621 
In German. 


Due to the space shuttle accident the German micro- 
gravity research suffers from the lack of any flight op- 
portunities which could offer longer experiment times 
in an environment with reduced gravity. Therefore the 
possibilities of launching unmanned retrievable piat- 
forms have been investigated. The overall require- 
ments of a space courier system were derived from an 
analysis of potential payloads and suited launch vehi- 
cles. These data formed the basis for a preliminary 
system configuration. The study has revealed that the 
space courier is a suited carrier for microgravity pay- 
loads. The platform could be launched on Chinese 
‘Long March’ rockets which are offered at reasonable 
prices on the international market. Moreover the space 
courier development would introduce the reentry tech- 
nology into European space programs which would be 
of great benefit for the upcoming space station age. 
(orig.). (TIB: FR 3667.) (Copyright (c) 1990 by FIZ. Cita- 
tion no. 90:081381.) 


General 


062,346 
N90-23452/7/GAR PC A03/MF A01 
—_— Douglas Space Systems Co., Washington, 


Study to Identify Future Cryogen Payload Ele- 
ments/Users for Space Shuttle Launch During 
Period 1990 to 2000. 

F. M. Elim. 17 Nov 89, 30p NAS 1.26:186311, NASA- 
CR-186311 

Sponsored by NASA, Washington, DC. 


This study provides a summary of future cryogenic 
space payload users, their currently projected needs 
and reported planning for space operations over the 
next decade. At present, few users with payloads con- 
sisting of reactive cryogens, or any cryogen in signifi- 
cant quantities, are contemplating the use of the 
Space Shuttle. Some members of the cryogenic pay- 
load community indicated an interest in flying their 
future planned payloads on the orbiter, versus an ex- 
pendable launch vehicle (ELV), but are awaiting the 
outcome of a Rockwell study to define what orbiter 
mods and payloads requirements are needed to safely 
fly chemically reactive cryogen payloads, and the re- 
sultant cost, schedule, and operational impacts. 
Should NASA management decide in early 1990 to so 
modify orbiter(s), based on the Rockwell study and/or 
changes in national defense payloads launch require- 
ments, then at least some cryo payload customers will 
reportedly plan on oe the Shuttle orbiter vehicle in 
preference to an ELV. This study concludes that the 
most potential for possible future cryogenic space pay- 
loads for the Space Transportation System Orbiter 
fleet lies within the scientific research and defense 
communities. 


062,347 
N90-23575/5/GAR 
Alabama Univ. in Huntsville. 
Consortium for Materials Development in Space. 
Annual Report, 1 Oct. 1988 - 30 Sep. 1989. 

7 May 90, 53p NAS 1.26:186534, NASA-CR-186534 
Contract NAGW-812 


The status of the Consortium for Materials Develop- 
ment in Space (CMDS) is reviewed. Individual CMDS 


PC A04/MF A01 


materials projects and flight opportunities on suborbit- 
al and orbital carriers are outlined. Projects include: 
surface coatings and catalyst production; non-linear 
optical organic materials; physical properties of immis- 
cible polymers; nuclear track detectors; powdered 
metal sintering; iron-carbon solidification; high-temper- 
ature superconductors; physical vapor transport crys- 
tal growth; materials preparation and longevity in hy- 
perthermal oxygen; foam formation; measurement of 
the microgravity environment; and commercial man- 
agement of space fluids. 


062,348 
N90-23861/9/GAR 
National 


PC A03/MF A01 
Aeronautics and Space Administration, 
Washington, DC. Div. of Life Sciences. 

Strategic Implementation Pian. 

Apr 89, 46p NAS 1.15:102907, NASA-TM-102907 


The Life Science Division of the NASA Office of Space 
Science and Applications (OSSA) describes its plans 
for assuring the health, safety, and productivity of as- 
tronauts in space, and its plans for acquiring further 
fundamental scientific knowledge concerning space 
life sciences. This strategic implementation pian de- 
tails OSSA’s goals, objectives, and planned initiatives. 
The following areas of interest are identified: oper- 
ational medicine; biomedical research; space biology; 
exobiology; biospheric research; controlled ecological 
life support; flight programs and advance technology 
development; the life sciences educational program; 
and earth benefits from space life sciences. 


062,349 

N90-23877/5/GAR PC A03 
National Aeronautics and Space Administration, 
Washington, DC. 

Aerospace Medicine and Biology: A Continuing 
Bibliography with Indexes (Supplement 336). 

May 90, 49p NAS 1.21:7011(336), NASA-SP- 
7011(336) 


This bibliography lists 111 reports, articles and other 
documents introduced into the NASA Scientific and 
Technical Information System during April 1990. Sub- 
ject coverage includes: aerospace medicine and psy- 
chology, life support systems and controlled environ- 
ments, safety equipment, exobiology and extraterres- 
trial life, and flight crew behavior and performance. 


062,350 
N90-24172/0/GAR 
National Aeronautics and Space Administration, 
Washington, DC. 

Space Station Freedom Pre-Workshop Session. 
1988, 245p NAS 1.15:102913, NASA-TM-102913 
Workshop Held in Denver, CO, 25 Oct. 1988. 


This is a report of a pre-workshop session held before 
the 1988 Space Station Workshop; it details space sta- 
tion opportunities for commercial users and providers. 
Aspects covered are: an overview of commercial uses 
of space; and overview of the Space Station Freedom 
Program; attributes of space and some practical uses 
of them; a description of commercial space activities 
by country, including various statistics; information on 
each of NASA’s Centers for Commercial Develop- 
ment; and monetary and other resources available to 
help support commercial ventures in space. 


PC A11/MF A02 


062,351 

N90-24219/9/GAR PC A13/MF A02 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Research and Technology 1989. 

Annual Report. 

1989, 281p NAS 1.15:100369, NASA-TM-100369 
Original Contains Color Illustrations. 


The Marshall Space Flight Center annual report sum- 
marizes their advanced studies, research programs, 
and technological developments. Areas covered in- 
clude: transportation systems; space systems such as 
Gravity Probe-B and Gamma Ray Imaging Telescope; 
data systems; microgravity science; astronomy and 
astrophysics; solar, magnetospheric, and atomic phys- 
ics; aeronomy; propulsion; materials and processes; 
structures and dynamics; automated systems; space 
systems; and avionics. 


062,352 

TIB/A90-81379/GAR PC E07 

bg Threde und Co. G.m.b.H., Munich (Germany, 
-R.). 


062,354 


TRANSPORTATION 
Air Transportation 


Ueberholung Nutziasthilfseinrichtungen, Gesam- 
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‘on Er pat Abothieasherteht. 
erhauling o payload au ry equipment, over- 

all integration testing and systems testing with 

parallel integration and test phase, and mission 

support system TEXUS-14B/ 15. Final report). 

G. Schmitt. May 88, 175p 

Contract BMFT 01QV8631-AK/PA3 

In German. With 5 tabs., 97 figs. 


a report concerning project TEXUS-14B/15 includ- 
ing flight data evaluation. (orig.). (TIB: FR 3656.) 
(Copyright (c) 1990 by FIZ. Citation no. 90:081379.) 
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062,353 

AD-A224 804/5/GAR PC A04/MF A01 
MITRE Corp., Bedford, MA. 

— of ce gang Mao Recon- 
struction Algorithms for Area Navigation with the 
Microwave Landing System. 

Final rept. 

J. W. Hall, P. M. Hatzis, and F. D. Powell. Jun 90, 
57p MTR-10766, ESD-TR-90-308 

Contract F19628-89-C-0001 


Use of the Microwave Landing System (MLS) for ara 
navigation and computed centerline approach requires 
that the MLS avionics determine the aircraft position in 
Cartesian coordinates relative to the runway center- 
line. The inputs to the avionics are the locations of the 
three MLS ground units and the three observations of 
distance, azimuth angle, and elevation le. When 
the three ground units are not collocated, this process 
requires an iterative algorithm. A March 1988 publica- 
tion of the Radio Technical Commission for Aeronau- 
tics (RTCA) presents five such algorithms. These algo- 
rithms have various problems, such as errors in the 
analyses and/or computer code, and divergence or 
false solutions, etc., within the minimum coverage area 
of the MLS. This report, which identifies the various 
problems and offers corrections, concentrates on the 
two algorithms that assume a conical MLS azimuth an- 
tenna, as that is likely to be the only type that will be 
developed. Keywords: Computed centerline approach; 
Microwave landing system; Position reconstruction al- 
gorithm. (JHD) 


062,354 

AD-A224 951/4/GAR PC A09/MF A01 
CTA, Inc., McKee City, NJ. 

Dallas/Fort Worth Simulation. Phase 2. Triple Si- 
multaneous Parallel ILS Approaches (Turbojets). 
Final rept. Oct-Jan 90. 

Mar 90, 181p DOT/FAA/CT-90/2 

Contract DTFA03-89-C-00023 


A dynamic, real-time simulation was conducted to 
evaluate triple simultaneous independent parallel ap- 
proach operations for the Dallas/Fort Worth (D/FW) 
Airport. The simulation was part of an ongoing effort to 
evaluate plans for increasing air traffic capacity in the 
D/FW area and to evaluate multiple parallel approach- 
es in general. An additional parallel runway (16L), with 
centerline 5,000 ft east of the existing 17L runway, was 
simulated in a triple simultaneous parallel operation 
conducted under Instrument Meteorological Condi- 
tions (IMC). The results of the study indicated that con- 
trollers were able to maintain miss distances, between 
blundering aircraft and nonblundering aircraft, in the 
proposed D/FW triple simultaneous parallel Instru- 
ment Landing System (ILS) approach operation, that 
were statistically equivalent to the miss distances 
maintained in the approved dual approach condition. 
None of the blunders in the triple or dual approach 
conditions resulted in a slant range miss distance of 
less than 1,000 ft. Finally, controllers, controller ob- 
servers and ATC management observers concluded 
that the triple simultaneous ILS approach operation at 
D/FW is acceptable, achievable, and safe. (jhd) 


December 1, 1990 305 





TRANSPORTATION 
Air Transportation 


. ‘ 4 A03/MF A01 
National A ice Lab., Tokyo (Japan). 

Saikin no abane ae nenyuhi ni kansuru ichikosatsu 
(2). Nenryo shohi to hiyo tai koka. (Study of recent 
fuel oil cost in air lines (Part 2). Fuel consumption 
and expense vs. effect). 

Mar 89, 31p NAL-TM-604 

In Japanese. : 
U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


Through an arrangement of published data about 
American air lines during 1985 through 1987, the over- 
all expense vs. transportation fee (expense vs. effect) 
was studied as a main viewpoint. As a result, the fuel 
oil cost, even in case of wide fuselage plane, high in 

tion efficiency, was high in ratio, 32 to 52% 
(3 to 5 times as high as that 12 to 14 years ago), and 
fluctuated connectedly with the oil price. While the jet 
fuel price fluctuated connectedly with the oil price per 
equal volume with 1.3 to 1.4 of price ratio. Further, the 
flight “= ratio was recorded to be approx. 0.06 to 
0.24 km/kg. While the transportation efficiency was 
lower than approx. 5000kg*km/kg with a wide range of 
overall expense, approx. 9 to 87 cents per compensa- 
tive transportation ton*km. Because even a sudden 
decrease in transportation quantity did not decrease 
the overall expense, it was known to be important in 
management to secure the transportation quantity. 30 
refs., 15 figs., 1 tab. 


062,356 

N90-23373/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Analysis of Sequencing and Scheduling Methods 
for Arrival Traffic. 

F. Neuman, and H. Erzberger. Apr 90, 47p NAS 
1.15:102795, A-90086, NASA-TM-102795 


The air traffic control subsystem that performs sched- 
uling is discussed. The function of the scheduling algo- 
rithms is to plan automatically the most efficient land- 
ing order and to assign optimally spaced landing times 
to all arrivals. Several important scheduling algorithms 
are described and the statistical performance of the 
scheduling algorithms is examined. Scheduling brings 
order to an arrival sequence for aircraft. First-come- 
first-served scheduling (FCFS) establishes a fair order, 
based on estimated times of arrival, and determines 
proper separations. Because of the randomness of the 
traffic, will remain in the scheduled sequence of 
aircraft. These gaps are filled, or partially filled, by 
time-advancing the leading aircraft after a gap while 
still preserving the FCFS order. Tightly scheduled 
groups of aircraft remain with a mix of heavy and large 
aircraft. Separation requirements differ for different 
types of aircraft trailing each other. Advantage is taken 
of this fact through mild reordering of the traffic, thus 
shortening the groups and reducing average delays. 
Actual delays for different samples with the same sta- 
on parameters vary widely, especially for heavy 
affic. 


062,357 
N90-23374/3/GAR 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

oe Evaluation of the Final Approach Spac- 
ing 3 

T. J. Davis, H. Erzberger, and S. M. Green. May 90, 
18p NAS 1.15:102807, A-90122, NASA-TM-102807 


PC A03/MF AO1 


The design and simulator evaluation of an automation 
tool for assisting terminal radar approach controllers in 
sequencing and spacing traffic onto the final approach 
course is ibed. The automation tool, referred to 
as the Final Approach Spacing Tool (FAST), displays 
speed and heading advisories for arrivals as well as 
sequencing information on the controller’s radar dis- 
play. The main functional elements of FAST are a 
scheduler that schedules and sequences the traffic, a 
4-D trajectory synthesizer that generates the advisor- 
ies, and a graphical interface that displays the informa- 
tion to the controller. FAST was implemented on a high 
performance workstation. It can be operated as a 
stand-alone in the Terminal Radar Approach Control 
(TRACON) Facility or as an element of a system inte- 
rated with automation tools in the Air Route Traffic 
Sontrol Center (ARTCC). FAST was evaluated by ex- 
perienced TRACON controllers in a real-time air traffic 
control simulation. Simulation results show that FAST 
significantly reduced controller workload and demon- 
strated a potential for an increase in landing rate. 
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062,358 


TIB/B90-81366/GAR PC E11 
Technische Univ. Braunschweig (Germany, F.R.). Fa- 
kultaet fuer Maschinenbau und Elektrotechnik. 
Stoerprozesse auf den Datenstrecken des Mode- 
S-Systems der Flugsicherung. (interference proc- 
esses on the data links of the Mode S system for 
air traffic control). 

Diss. (Dr.-Ing). 

F. Ziegler. 12 May 89, 140p 

In German. 


The present paper deals with the investigation into the 
behaviour of the two data links used in the air traffic 
control Mode S System in an environment of system 
inherent interference. First the employed signals and 
types of modulations were presented. Then the deriva- 
tion of certain properties of the signals permitted an 
investigation of interference effects. The applied error 
protection and/or correction method played an impor- 
tant part in the evaluation of residual error and failure 
probabilities. Therefore the properties of the applied 
cyclic code were investigated too. Also, the exact 
knowledge of the circuitry employed in the receiving 
section was essential for the investigation of system 
behaviour in case of interference. This was the key to 
the calculation of probabilities of various interference 
effects. Because of the variety of cases potentially 
leading to interference a high performance processor 
(68020 CPU) was used. This enabled statistical analy- 
ses of more than 10 (8) calculation results within in a 
reasonable time. The results obtained related both to 
the analysis of interference effects and to the determi- 
nation of actual probabilities of their occurrence in the 
data uplink and downlink. In conclusion these results 
are summarised again in a tabular format. (orig./AKF). 
(Copyright (c) 1990 by FIZ. Citation no. 90:081366.) 


062,359 


TIB/B90-81369/GAR PC E09 
Universitaet der Bundeswehr Muenchen, Neubiberg 
(Germany, F.R.). Inst. fuer Systemdynamik und Flug- 
mechanik. 

Aufgabenstellung und Konzeption des Pilotenun- 
terstuetzungssystems ASPIO. (Problem definition 
and conception of the ASPIO pilot support 
system). 

H.L. Dudek. Aug 88, 60p Rept no. UniBwM/LRT/ 
WE-13/FB-88-1 

In German. 


In civil aviation, flights under single pilot instrument 
flight rules are conspicuous for an increased accident 
rate as compared to flights with a crew of two pilots. 
This is due to the high workload during instrument 
flight, especially in case of deviations from standard 
procedures. Therefore the present report develops the 
basic features of a system for relieving pilot workload. 
First, this involves investigating the tasks during instru- 
ment flight and assigning individual fields of tasks to 
the support system. This is followed by the introduction 
of a concept for system design, where - in addition to 
the completion of the assigned tasks - a favourable 
design of the interface between the pilot and the sup- 
port system is desired. The support system is to be 
implemented and tested in the flight simulator of the 
Institute for System Dynamics and Flight Mechanics of 
the Munich Federal Armed Forces University. Finally, 
the available simulation facilities will be introduced. 
(orig.). (Copyright (c) 1990 by FIZ. Citation no. 
90:081369.) 
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TIB/B90-81374/GAR PC E99 
Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
und Raumfahrt e.V., Cologne (Germany, F.R.). 
Integrated air traffic management. 

V. Adam. 1989, 348p Rept no. DLR-Mitt.-89-23 
Scientific seminar on integrated air traffic manage- 
ment, Braunschweig (Germany, F.R.), 30-31 May 
1989, With 99 figs., 3 tabs., 62 refs. 


This report presents the papers given at the Scientific 
Seminar of the Institute for Flight Guidance of DLR on 
‘Integrated Air Traffic Management’, which was con- 
ducted on 30 and 31 May 1989 in Braunschweig 
(FRG). (orig.). (Copyright (c) 1990 by FIZ. Citation no. 
90:081374.) 
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062,361 
N90-23429/5/GAR 
(Order as N90-23420/4/GAR, PC = 
European Space Agency, Paris (France). 
Back to the Stars. 
C. Rosetti. cMar 89, 6p 
In English; French Summary. In Cnes, Location and 
Navigation Satellite Systems p 301-306. 


The use of man-made stars, or satellites, in navigation 
systems is discussed. Cost estimates for terrestrial 
radionavigation systems and for a global independent 
civil navigation satellite are compared. A transition 
from terrestrial systems to total dependence on satel- 
lite navigation systems is discussed. Potential savings 
to users are outlined. The features that a global inde- 
pendent civil navigation satellite system would need to 
have are identified. These include global coverage, 
very high integrity and guaranteed global access. Intro- 
duction of a civil overlay to eliminate the weaknesses 
of the military systems presently under deployment is 
discussed. 


062,362 
N90-23441/0/GAR 
(Order as N90-23420/4/GAR, PC A22/MF 


A03) 
Civil Aviation Authority, London (England). 
pry og Programmes: Financial and Institution- 


a 

M. A. Gamester. cMar 89, 14p 

In English; French Summary. In Cnes, Location and 
Navigation Satellite Systems p 507-520. 


The role of the International Civil Aviation rae 
(ICAO) in promoting satellite aeronautical CNS (com- 
munications, navigation and surveillance) is outlined. 
The need for commitments to be made on satellite 
CNS services is stressed. The transition to CNS sys- 
tems, in particular the improved area coverage, raises 
— institutional issues. The position of ICAO regard- 
ing GPS (global positioning system) and GLONASS 
(global navigation satellite system) is described. The 
need for system overlays and concerted action in de- 
veloping systems specifications is stressed. 


Pipeline Transportation 
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N90-23433/7/GAR 
(Order as N90-23420/4/GAR, PC Aaat03) 


Ministere de la Defense, Paris (France). 
GPS-NAVSTAR Location and Navigation System. 
N. Decheyzelles. cMar 89, 23p 

In French; English Summary. In Cnes, Location and 
Navigation Satellite Systems p 375-397. 


The specifications and basic characteristics of the 
GPS nar rape system) NAVSTAR system are 
presented. The positioning accuracy, robustness and 
reliability of the system are discussed. Extensions of 
the service to civil navigation and geodesy are de- 
scribed. A synchronization service is outlined. Chal- 
lenges involved in organizing and running the program 
are identified. Internal regulation problems and global 
integration of systems are discussed. 


062,364 
N90-23434/5/GAR 
(Order as N90-23420/4/GAR, PC “— 


Centre National 
(France). 
Satellite Navigation a Projects: European 
Complement to GPS (CE-GPS), NAVSAT. 

J. Durand. cMar 89, 28p 

In French; English Summary. In Its Location and Navi- 
gation Satellite Systems p 399-426. 


Two separate European satellite-aided navigation sys- 
tems are described. The European complement to 
GPS (global positioning system), called CE-GPS is an 
overlay to the GPS system. It is an initially limited, but 
pragmatic step which aims to overcome the operation- 
al constraints of availability and integrity and the politi- 


d’Etudes Spatiales, Toulouse 





cal uncertainties of total reliance on the GPS and the 
Global Navigation System (GLONASS). NAVSAT is 
designed to offer a dedicated civilian, multi-purpose 
multi-user service. The international context which has 
led to the formulation of the two projects and the rea- 
sons behind the main decisions on the mission and 
design parameters are discussed. 
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N96-23435/2/GAR 
(Order as N90-23420/4/GAR, PC A22/MF 


A03) 
Geostar Messaging Corp., Washington, DC. 
GEOSTAR Location and Messag Messaging System. 
R. D. Briskman. cMar 89, 9p 
In English; French Summary. In Cnes, Location and 
Navigation Satellite Systems p 427-435. 


GEOSTAR’s implementation of a location and mes- 
saging system employing geosynchronous satellites is 
desc . Technical data on services to mobile users 
and on performance are given. The major elements of 
the system are detailed. Diagrams of the uplinking and 
downlinking networks are presented. A photograph of 
the miniaturized GEOSTAR mobile platform antenna is 
shown. The overall performance characteristics of the 
different GEOSTAR systems are presented. The per- 
formance of the service is concluded to have exceed- 
ed the planned objectives. The system is predicted to 
grow in ility and capacity and eventually achieve 
global coverage via integration with systems in other 
geographic regions. 
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N90-23437/8/GAR 

(Order as N90-23420/4/GAR, PC ae 
Centre National 


d’Etudes Spatiales, 
(France). 


Comparison of Location Systems. 

C. Gal. cMar 89, by 

In French; English mmary. In Its Location and Navi- 
gation Satellite Systems p 455-466. 


User requirements and new technologies that have de- 
veloped since the ARGOS system began operating in 
1978 are discussed. The development of a number of 
satellite based location systems is given icular at- 
tention. A multi-criterian approach is u to compare 
the different location systems that are either oper- 
ational or at experimental or project stages. Interfacing 
between ARGOS-MOS (a Japanese meteorological 
satellite). COSPAS-SARSAT and GEOSTAR-LOC- 
STAR is discussed. 


Toulouse 
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N90-23438/6/GAR 
(Order as N90-23420/4/GAR, PC —_ 


Ecole Nationale de 
Somenn f Navigation Syst 

comparison of Naviga lems. 
O. Carel. cMar 89, 14p 
In French; English Summary. In Cnes, Location and 
Navigation Satellite Systems p 467-480. 


Position determination by radionavigation is discussed. 
Real or delayed time, number of information sources, 
and calculation of velocity and altitude parameters are 
taken into consideration. The number of systems im- 
plemented on the same mobile is discussed. The pa- 
rameters conventionally used to describe navigation 
systems are reviewed. The OMEGA, LORAN-C, VOR/ 
DME, ILS/MLS, TRANSIT, GPS and GLONASS sys- 
tems are described. Maritime, aeronautical and other 
civilian requirements concerning terrestrial navigation 
systems are outlined. The ability of the systems to 
match these requirements is discussed. 


) 
PAviation Civile, Toulouse 
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PBS0-264417/GAR PC A05/MF A01 
TransNow, Seattle, WA. 

Railroad Research Needs in the Pacific Northwest. 
Final rept. 

C. T. Jahren. Feb 90, 88p TNW-90-09 

Sponsored by Department of Transportation, Wash- 
ington, DC. University Transportation Centers Pro- 
gram, and Washington Univ., Seattle. Dept. of Civil En- 
gineering. 


The report is a summary of railroad research needs in 
the Pacific Northwest. Background information is pre- 
sented that was obtained from a literature review of 
railroad trade publications and reports from railroad re- 
search organizations. A list of possible research topics 
is also presented. The following topic areas represent 
a close match between Burlington Northern and 
TransNow: Intermodal terminal operations and plan- 
ning; Operations planning and track maintenance. 


062,369 

PBS0-265638/GAR PC A03/MF AO1 

TransNow, Seattle, WA. 

Development of Rail a and Transportation 

Network Structure Follo Deregulation: The 
Experience in the Pacific No west. 

Final rept. 

pag McMullen, and M. V. Martin. Feb 90, 42p TNW- 

Sponsored by Department of Transportation, Wash- 

ington, DC. University Transportation Centers Pro- 

gram, and Oregon State Univ., Corvallis. 


The focus of the study is on the determinants of trans- 
port rates. If railroads charge higher transport rates 
when there are no other railroads or other transport 
modes (such as barge) available, then shippers who 
are ‘captive’ may face systematically higher rates. In 
the absence of direct information on contract rates, 
the authors follow earlier researchers and calculate 
price spreads (defined as the wheat price at port minus 
the board price at the originating grain elevator) to 
serve as a proxy for rail rates. Price spreads are then 
analyzed to see whether price spreads vary systemati- 
Cally with location (distance from port) and size (annual 
volume) of the shipper. The presence of interrail and 
intermodal competition in the provision of transport 
service is another factor included in this study of rate 
determination. Also considered is whether shippers 
that engage in rail contracts have systematically lower 
price spreads (and thus lower rail transportation costs) 
after accounting for cost related factors such as dis- 
tance and the use of multiple carload facilities. Addi- 
tional insights into the railroad/small shipper relation- 
ship are gleaned from informal interviews with several 
small PNW wheat shippers. 


PC AO5/MF A01 
Transportation Systems Center, Cambridge, MA. 
Control of Rail integrity by Self-Adaptive Schedul- 
ing of Rail Tests. 
Final rept. May-Dec 89 
O. Orringer. Jun 90, 98p DOT/TSC/FRA-90-02, 
DOT/FRA/ORD-90/05 
Sponsored by Federal Railroad Administration, Wash- 
ington, DC. Office of Research and Development. 


A guide for the scheduling of in-service tests of rail to 
detect defects is presented. finns uide is designed for 
self-adaptation to changi conditions, as re- 
flected by the total rate of fect occurrence per test, 
the rate of ‘service’ defect occurrences (i.e., defects 
found by means other than scheduled tests), and the 
tonnage of traffic carried between tests. The relation of 
numbers in the guide to the results of earlier studies is 
summarized. Conventions for using the guide are ex- 
plained. Example applications based on both simulat- 
ed and actual track conditions are presented. Several 
suggestions are offered for development of a perform- 
ance specification based on the guide. 


062,371 

PB90-268624/GAR PC A03/MF A01 
Transportation Systems Center, Cambridge, MA. 
Evaluation of Elber’s Crack Closure as an 
Explanation of Train Load Sequence Effects on 
Crack Growth Rates. 

Final rept. Jun 89-Jun 90. 

D. Y. Jeong, and G. C. Sih. Jun 90, 29p DOT-TSC- 
FRA-90-1, DOT/FRA/ORD-90/06 

Prepared in cooperation with Lehigh Univ., Bethlehem, 
PA. Inst. of Fracture and Solid Mechanics. Sponsored 
by Federal Railroad Administration, Washington, DC 
Office of Research and Development. 


Elber’s crack ciosure model is studied in relation to the 
results of laboratory spectrum crack growth tests on 
compact tension specimens (CTS) fabricated from rail 
steel. Comparison of model predictions with test re- 
sults for crack growth life is effected by means of an 
analysis of a center cracked panel (CCP) subjected to 
an equivalent stress spectrum. (The model cannot be 
directly applied to the CTS because it is numerically 
unstable when supplied with finite element approxima- 
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tions for the elastic displacement field at the plastic 
zone boundary.) The trends of the model predictions 
and test results agree as to the effect of changing 
cycle order in the spectrum, but the actual effect on 
crack growth life in the laboratory tests is found to be 
— than the effect predicted by Elber’s 


Road Transportation 
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AD-A224 881/3/GAR PC A03/MF A01 
pn for Perception RVO-TNO, Soesterberg (Neth- 


). 

Adaptable Driver-Car interfacing and Mental Work- 
load: a Review of the Literature. 

Final rept. 

W. B. a 26 Jan 90, 41p IZF-1990-B-3, TDCK- 
90-0018 

Summary in Dutch and English. 


This report discusses a number of issues that are im- 
portant for the design of an adaptive interface or dia- 
logue controller in a car equipped with a GIDS system. 
There are two major sections, each followed by recom- 
mendations for interface in. In the first section 
(Chapter 2), a short review of human performance in 
multitask situations is given. Practice is assumed to be 
of major significance for mental workload reduction es- 
pecially in tasks that are executed concurrently with 
similar tasks. Also, issues concerning the concept, 
prediction and assessment of mental workload are dis- 
cussed. A distinction is made between mental work- 
load assessment for the evaluation of GIDS systems 
and for the adaptation of the interface to the driver 
workload. Recommendations are given for workload 
assessment in evaluation studies. second section 
of the report (Chapter 3) discusses literature on adapt- 
ive interfaces. Distinctions are made between human 
and system-initiated interface adaption and between 
short-term and long-term adaptation. The section ends 
with recommendations regarding when and how to 
adapt the interface characteristics to driver workload. 


062,373 
DE90012040/GAR PC A08/MF A01 
Oak Ridge National Lab., TN. 

Motor Fuel Use Model: Model theory 
and design and user’s guide. 
D. L. Greene, and A. Rathi. Mar 90, 156p ORNL/TM- 
11448 
Contract ACO5-840R21400 
Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
_— Original copy available until stock is exhaust- 


The Alternative Motor Fuel Use Model (AMFU) is a tool 
for the analysis and prediction of motor fuel use by 
highway vehicies. The model advances the art of vehi- 
cle stock modeling by including a representation of the 
choice of motor fuel for flexible and dual fuel vehicles. 
Part one of the report is a User’s Guide to the oper- 
ation of the model. Part two describes the model’s 
structure and the theory of vehicle stock modeling of 
energy use on which it is based. The model is designed 
for IBM PC, PC/XT, PC/AT, PS/2, and compatibles. It 
is written in compiled BASIC and data input is via auto- 
mated, menu driven From within the 

spreadsheets users can define the dimensions of a 
foesiah as well as the ‘ypes of vehicle technologies 
and the fuels they use. AMFU Model can be run 
for one or many vehicle types (e.g., automoiiles, light 
trucks, heavy trucks) simu! The effort re- 
quired to poo in the data tables required for a model 
run is substantial. 28 refs., 3 figs., 15 tabs. 
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DE90012976/GAR PC A06/MF A01 


Oak Ridge National Lab., TN. 
F of exclusive facilities for cars and 
ee 


’ ess rept. 
— . Janson, and A. Rathi. Apr 90, 106p ORNL/M- 
1 


Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 
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This report describes an analysis format to determine 
the economic feasibility of separating light vehicles 
from heavy vehicles on a given section of controlled- 
access highway by designating existing lanes and/or 
constructing new lanes to be used exclusively by light 
or heavy vehicles. Based on user inputs describing 
characteristics of a highway, a computer program cal- 
culates the net present values and benefit/cost ratios 
of alternative exclusive vehicle facility designs. The 
analysis program can be run in either of two modes 
called Level 1 and Level 2. Level 1 provides a sketch 
evaluation of many alternatives for a ye highway 
section with few user inputs, and Level 2 is used to 
conduct more thorough evaluations of particular alter- 
natives. Based on test analyses, exclusive vehicle fa- 
cilities appear to be most warranted for congested 
highways where truck volumes exceed 30% of the ve- 
hicle mix. Assuming moderate traffic growth over an 
analysis period of at least 20 years, adding exclusive 
lanes for light vehicles via highway widening can have 
a greater net present value than designating existing 
lanes for light vehicles or adding mixed-vehicle lanes. 
However, designating one or two existing lanes of a 
highway with three or more lanes in each direction ex- 
clusively for light vehicles can be a very beneficial low- 
cost strategy. The analysis format is intended for site 
specific analyses and not for regional or national net- 
work analyses. The scope of the study did not include 
developing nationwide estimates of exclusive vehicle 
facility lane miles that might be justified in the decades 
ahead. 48 refs., 2 figs., 24 tabs. 
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DE90013560/GAR PC A03/MF A01 
tt of Energy, Washington, DC. Office of 

Transportation Programs. 

Electric and Hybrid Vehicles Program: 13th Annual 

report to ress for fiscal year 1989. 

Apr 90, 41p DOE/CE-0285P 


Portions of this document are illegible in microfiche 
— Original copy available until stock is exhaust- 


This thirteenth annual report on the implementation of 
the Electric and Hybrid Vehicle Research, Develop- 
ment and Demonstration Act of 1976 (Public Law 94- 
413), referred to as the Act, complies with the report- 
ing requirements established in section 14 of the Act. 
In addition to informing Congress of the progress and 
plans of the Department of Energy’s Electric and 
Hybrid Vehicles Program, this report is intended to 
serve as a communication link between the Depart- 
ment and all of the public and private interests in- 
volved in making the program a success. During FY 
1989, significant progress was made in this program. 
There has been continuing interest shown by both the 
automobile manufacturers and supply sectors of our 
economy in electric and hybrid vehicles. The three 
major domestic automobile manufacturers all are de- 
voting some effort towards electric vehicles. Their par- 
ticipation includes cost-shared contracts with Depart- 
ment of Energy and the Electric Power Research Insti- 
tute as well as independently funded activities. Re- 
search and development efforts in batteries and pro- 
pulsion components continue to achieve significant 
progress in providing industry with technology that will 
result in vehicles that will be more economically com- 
petitive and more acceptable to the public. 81 refs., 11 
figs., 6 tabs. 
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DE90013650/GAR PC A02/MF A01 
Argonne National Lab., IL. 

Development of a sealed bipolar Li-alloy/FeS(sub 
2) battery for electric vehicles. 

T. D. Kaun, M. J. Duoba, K. R. Gillie, M. C. Hash, 
and D. R. Simon. 1990, 7p CONF-900801-19 
Contract 76ER01112act W-31109-ENG-38 
Intersociety energy conversion engineering confer- 
ence (25th), Reno, NV (USA), 12-17 Aug 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


Rapid progress is being made in the development of a 
bipolar Li- alloy/FeS (sub 2) battery with molten LiCI- 
LiBr-KBr electrolyte and MgO powder separator. Such 
a battery would be operated at 400- 425(degree)C and 
is expected to attain high performance and long cycle 
life (> 1000 cycles). An overcharge tolerant cell design 
safeguards the Li-alloys/FeS (sub 2) cells in the bipo- 
lar battery ad allows charge equalization with simple 
trickle charging. New ceramic materials have been de- 
veloped for use as the peripheral hermetic seals re- 
quired for electrolyte containment in bipolar cells. A 
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stack of four bipolar Li-alloy/FeS (sub 2) cells with 
these seals has been operated for over 150 cycles. 
Projected performance for a prototype sealed bipolar 
Li-alloy/FeS (sub 2) battery is 191 Wh/kg specific 
energy and 500 W/kg peak specific power through 
80% depth of discharge. Outstanding electric-vehicle 
performance can be expected from such a battery. 9 
refs., 8 figs. 
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DE90013667/GAR PC A02/MF A01 

Argonne National Lab.., IL. 

Electric vehicle battery R&D in the context of a 
ulsion system. 

. G. Patil, C. C. Christianson, and J. F. Miller. 1989, 

7p CONF-890240-6 

Contract 76ER01112act W-31109-ENG-38 

Society of Automotive Engineers international con- 

gress and exposition, Detroit, MI (USA), 27 Feb - 3 Mar 

— by Department of Energy, Washing- 

ton, DC. 


A battery system for an electric vehicle should be de- 
signed and developed in concert with the other com- 
ponents of the propulsion system. Technology devel- 
opment efforts sponsored by the US Department of 
Energy are addressing all the constituent electric vehi- 
cle component technologies, including the battery sub- 
system technologies, from the perspective of the com- 
plete propulsion system. This approach is considered 
to be essential for three reasons. First, the ultimate vi- 
ability of a given battery technology can only be as- 
sured in the context of a complete propulsion system. 
Second, many required battery subsystem technology 
advancements can only be addressed in concert with 
the other propulsion system components. Third, devel- 
opment and testing of battery subsystem technologies 
in conjunction with powertrain subsystem technology 
development is necessary in order to provide essential 
information to the battery developer and to the vehicle 
developer that can not be obtained when battery de- 
gaa is performed as a discrete activity. 7 refs., 6 
Ss. 
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DES0013895/GAR PC A02/MF A01 
Argonne National Lab., IL. 

Performance evaluation of advanced battery tech- 
nologies for electric vehicle applications. 

W. H. DeLuca, A. F. Tummillo, J. E. Kulaga, C. E. 
Webster, and K. R. Gillie. 1990, 69 CONF-900801-21 
Contract 76ER01112act W-31109-ENG-38 
Intersociety energy conversion engineering confer- 
ence (25th), Reno, NV (USA), 12-17 Aug 1990. Spon- 
sored by Department of Energy, Washington, DC. 
Portions of this document are illegible in microfiche 
products. 


At the Argonne Analysis & pe eo Laboratory, ad- 
vanced battery technology evaluations are performed 
under simulated electric vehicle operating conditions. 
During 1989 and the first quarter of 1990, single cell 
and multicell modules from seven developers were ex- 
amined for the Department of Energy and Electric 
Power Research Institute. The results provide battery 
users, developers, and program managers with an in- 
terim measure of the prog 
R&D programs, a comparison of battery technologies, 
and a source of basic data for modeling and continuing 
R&D. This paper summarizes the performance and life 
characterizations of two single cells and seven 3- to 
960-cell modules that encompass six technologies 
(Na/S, Ni/Fe, Ni/Cd, Ni-metal hydride, lead-acid, and 
Z2n/Br). 4 figs., 2 tabs. 
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DE90503592/GAR PC A04/MF A01 

ped — Development Organization, Tokyo 
japan). 

Rizoto to tokutei chiiki ni okeru denki jidosha no 

tekiyo kanosei chosa. (Survey of applicability of 

electric vehicles (EVs) in specific regions such as 


resorts). 

Mar 89, 70p NEDO-P-8819 

In Japanese. 

U.S. Sales Only. Portions of this document are illegible 
in microfiche products. 


EVs are not yet eu because of inferior running 
distance and accelerating performance but new move- 
ment appears as the coutermeasures for recent enir- 
onmental = in and the alleviation of traffic retar- 
dation. NEDO surveyed the introdicing situations in 
overseas and domestic resorts and etc. and carried 
out concrete case studies from social, institutinal, 


ress being made in battery 


technological and economical viewpoints concerning 
the use in specific regions to study the applicability. 
After two regions, Karuizawa-Machi in Nagano Prefec- 
ture and Yufuin-Machi in Ohita Prefecture were select- 
ed to study the applicability, it was thought possible 
under the constant conditions although there are so- 
cially and economically many difficult points. Important 
conditions to be arranged for the introduction to re- 
sorts, that is, the agreement of inhabitants, determina- 
tion of industrial company, financial assistance to com- 
pensate the economical disadvantage, production of 
charming vehicles, and arrangement of charging 
equipments must be performed. Future enlarging of 
demand and practical use, and improvement of per- 
formance are, of course, expected. 12 figs., 11 tabs. 
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PB90-238775/GAR PC E99/MF E99 
TransNow, Seattle, WA. 

Traffic Operations at Ali-Way Stop-Controlled 
Intersections. 

Feb 90, 157p-in 3v 

Set includes PB90-238783 through PB90-238809. 
Sponsored by Department of Transportation, Wash- 
ington, DC. University Transportation Centers Pro- 
gram, and Idaho Univ., Moscow. Dept. of Civil Engi- 
neering. 


No abstract available. 
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PB90-238783/GAR PC A04/MF A01 
TransNow, Seattle, WA. 

Traffic Operations at All-Way St ontrolled 
Intersections. Volume 1. Estimating Capacity and 
Delay at an All-Way Stop-Controlled Intersection. 
Final rept. 

M. Kyte. Feb 90, 75p TNW-90-10.1 

See also Volume 2, PB90-238791. Sponsored by De- 
partment of Transportation, Washington, DC. Universi- 
ty Transportation Centers Program, and Idaho Univ., 
Moscow. Dept. of Civil Engineering. 

Also available in set of 3 reports PC E99/MF E99, 
PB90-238775. 


The purpose of the research summarized in the report 
is to develop a procedure that can be used to deter- 
mine the capacity and level of service (LOS) of an all- 
way-stop-controlled (AWSC) intersection. The related 
research objectives are: (1) To develop a theoretical 
framework that can be used as the basis for estimatin 
capacity and for determining a suitable measure of ef- 
fectiveness (MOE) for prey LOS. To provide con- 
sistency with the method used for signalized intersec- 
tions, delay was selected as the MOE for AWSC inter- 
sections. (2) To develop a procedure that can be used 
to estimate the capacity of an AWSC intersection. (3) 
To develop a procedure that can be used to estimate 
vehicle delay at an AWSC intersection. 
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PB90-238791/GAR 
TransNow, Seattle, WA. 
Traffic Operations at All-Way Stop-Controlied 
Intersections. Volume 2. Draft Procedures for Ca- 
ma and Level of Service Analysis. 

inal rept. 
M. Kyte. Feb 90, 27p TNW-90-10.2 
See also Volume 1, PB90-238783, and Volume 3, 
PB90-238809. Sponsored by Department of Transpor- 
tation, Washington, DC. University Transportation 
Centers Program, and Idaho Univ., Moscow. Dept. of 
Civil Engineering. 
Aliso available in set of 3 reports PC E99/MF E99, 
PB90-238775. 


PC A03/MF A01 


The purpose of the report is to present a set of new 
procedures for capacity and level of service analysis of 
all-way stop-controlled (AWSC) intersections. These 
procedures are based on a study of twenty-two sites in 
the United States. While these procedures are certain- 
ly not the final word, they do represent a significant 
improvement in the methodology for studying AWSC 
intersections. It is hoped that the procedures will re- 
ceive widespread review by practicing transportation 
engineers. 
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Traffic Operations at All-Way Stop-Controlled 
Intersections. Volume 3. TDIP Traffic Data Input 
Program (Program Documentation and User’s 
Manual Version 2.0). 

Final rept. 

M. Kyte, and A. Boesen. Feb 90, 55p TNW-90-10.3 
See also Volume 2, PB90-238791. ponsored by De- 
partment of Transportation, Washington, DC. Universi- 
ty Transportation Centers Program, and Idaho Univ., 
Moscow. Dept. of Civil Engineering. 

Also available in set of 3 reports PC E99/MF E99, 
PB90-238775. 


TDIP (Traffic Data Input ee is a software pro- 
gram used for collecting traffic volume data and vehi- 
cle delay data. TDIP is used with a standard IBM-com- 
patible personal computer in the office to collect traffic 
data while observing a videotape of traffic flow at an 
intersection. The computer keyboard is used in place 
of the traditional traffic counterboard. 
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TransNow, Seattle, WA. 

Motivations of Extended, Exurban Commuters 
within a Region. 

Final rept. 

2 a Davis, and K. J. Dueker. Feb 90, 80p TNW-90- 


by Department of Transportation, Wash- 

ington, DC. University Transportation Centers Pro- 
. and Portland State Univ., OR. Center for Urban 
itudies. 


The case study of the Portland, Oregon, region ana- 
lyzes and compares the = commuting patterns 
of exurban, small town, and suburban households. The 
analysis is based on a mail survey of 1408 households 
who purchased homes in 1987. By examining the 
types of households moving to exurbia, their reasons 
for moving, and the impacts of their moves on journey- 
to-work a picture is drawn of the forces shaping exur- 
ban development and the implications of this type of 
development for transportation planning and policy. 
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PB90-264383/GAR PC A04/MF A01 

TransNow, Seattle, WA. 

Challenges Confronting Metropolitan Portiand’s 

Transportation Decision-Making Regime. 

Final rept. 

S. M. Edner, S. Adler, and P. B. Davis. Feb 90, 55p 

TNW-90-04 

Sponsored by Department of Transportation, Wash- 

ington, DC. University Transportation Centers Pro- 
a and Portland State Univ., OR. Center for Urban 
tudies. 


A regional transport decision-making regime evolved 
in the latter 1970s in the Portland metropolitan area. 
This evolution took place during the process of re- 
structuring the region’s approach to the utilization of 
transport as a mechanism for shaping metropolitan de- 
velopment. The paper discusses cultivating new 
sources of project finance, as the federal government 
reduces its contribution; and integrating transport 
projects with regional and local land use plans de- 
signed to manage urban growth; in the context of in- 
tensifying competition between business centers 
within the region, as rapidly growing suburban areas 
seek transport projects that will facilitate locally-orient- 
ed economic growth. The paper discusses the institu- 
tional and normative elements of the regional consen- 
sus process in historical context, and develops a set of 
case studies: Relocating a central Portland freeway; 
The Westside Bypass; Light rail transit planning; and 
Finding new sources of project finance. 
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TransNow, Seattle, WA. 

Evaluation of the Important Variables in Nighttime 
Construction. 

Final rept. 

J. W. Hinze, and D. Carlisle. Feb 90, 90p TNW-90-07 
Sponsored by Department of Transportation, Wash- 
ington, DC. University Transportation Centers Pro- 
gram, and Washington Univ., Seattle. Dept. of Civil En- 
gineering. 


The paper focuses on road rehabilitation or mainte- 
nance activities performed at least in part during the 
night on major metropolitan highways or arterials. ~ lit- 
erature review of published information about or relat- 
ed to nighttime construction is included. Results from 


surveys of state highway agency construction and 
Project engineers and contractors performing ni “ 
work offer more insight on the various factors i 
enced or impacted in night construction is shed. 
uled. Both qualitative and quantitative information are 
presented to aid in evaluating a night alternative for 
future projects. 


062,387 

PBS0-264433/GAR PC A03/MF A01 

Pome nyy i Bus Ridersh ip Potential to Oregon 
° p Poten Cs) 

Health Sciences University Using a Geographic In- 

formation Approach. 


Final rept. 

R. Lycan, and J. D. Orrell. Feb 90, 32p TNW-90-12 
epared in cooperation with Portland State Univ., OR. 

Center for Urban Studies. Sponsored by 

of Transportation, Washington, DC. University Trans- 

portation Centers Program, and Tri-County Metropoli- 

tan Transportation District of Oregon, Portland. 


The report describes how the Portland mass transit 
omy noe it Met used Geographic Information System 
(GIS) technology to chide: Jotential bus usage by em- 
poe ame and students of the Oregon Health Sciences 

niversity. GIS was applied to employee zip code data 
and existing bus routes to discover possible route im- 
provements. 


062,388 

PBS0-264482/GAR PC A03/MF A01 

—— Univ., Gainesville. Transportation Research 
inter. 

Late Night Traffic Signal Control Strategies for Ar- 

terial Systems. 

Final rept. 1 Aug 89-31 Jan 90. 

K. G. Courage, and J. Z. Luh. Jan 90, 31p UTC-UF- 


Department of Transportation, Wash- 
ington, DC. University Transportation Centers Pro- 
pram, and Florida State Dept. of Transportation, Talla- 

hassee. 


The late night low volume arterial roadway presents a 
specific signal control problem. The control decision 
involves a trade off between the motorists on the 
artery and those on the cross street. The motorists on 
the artery are irritated by frequent stops if signals are 
not coordinated, while those on the cross street are 
= ed by long waiting time if signals are coordinat- 

he choice between coordination and free oper- 
aan is often subjective, especially when semi-actu- 
ated signals are involved. The paper presents a 
method to facilitate the choice between coordination 
and free operation on arterial roadways controlled 7 
semi-actuated obey srw when traffic is light during o 
peak hours. The decision is made based upon a disutil- 
ity function which is a combination of the number of 
stops on the artery and the average cross street wait- 
ing time. A case study was performed to demonstrate 
the application of this methodo! under the closed 
loop signal system in the City of Gainesville, Florida. 
The results indicated that this method provides a 
Promising tool for arterial controi with semi-actuated 
signals during late night hours. 
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PBS0-264490/GAR PC A03/MF A01 

cae Univ., Gainesville. Transportation Research 
iter. 

Remote Monitoring of Arterial Traffic Control 


es rept. 1 Aug 89-31 Jan 90. 

K. G. Courage. Jan 90, 28p UTC-UF-268-5 

——— yy Department of Transportation, Wash- 

ington, DC. University Transportation Centers Pro- 

gram, and Florida State Dept. of Transportation, Talla- 
hassee. 


A computerized procedure was developed for monitor- 
ing the status of detectors and signal displays to 
produce estimates of traffic volumes and performance 
measures at a signalized intersection. The report de- 
scribes the data collection process, which is accom- 
plished by remote monitoring over telephone ines, 
and the analysis — which produces the 
ational summary. results suggest that the proce- 
dure may be applied in a practical manner in a micro- 
computer based traffic control system to provide 
useful information which is not currently available else- 
where. 


062,390 
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Pe Univ., Gainesville. Transportation Research 
er. 

Microcomputer Based Traffic Control System 
Monitoring and Enhancement. Executive Summa- 


Pal rept. 1 Aug 89-31 Jan 90. 
G. Courage. Jan 90, 20p UTC-UF-268-1 
Sumnend Department of Transportation, Wash- 


ington, DC. University Transportation Centers Pro- 
gram, and Florida State Dept. of Transportation, Talla- 


Four procedures were developed to enhance the oper- 
ation of microcomputer based traffic control systems: 
(1) A procedure for implementation of traffic signal 
timing plans directly from design and optimization pro- 
grams; (2) A procedure for evaluating the trade-off be- 
tween coordinated operation and isolated operation 
under late night low volume conditions; | abe A orn 
dure for analyzing real-time detector and 

status information to produce estimates o' ‘rate a 
umes and performance measures; (4) A procedure for 
determining optimal threshold parameters for traffic re- 
sponsive control. Each of these procedures involves a 
computerized technique which was developed specifi- 
cally for that purpose. Each procedure strengthens the 
link between the traffic engineer and the control 
system. 
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PB90-264516/GAR PC A03/MF A01 

— Univ., Gainesville. Transportation Research 
inter. 

Development of Optimal Threshold Parameters for 

— Responsive Control in Arterial Signal Sys- 


Binal rept. 1 Aug 89-31 Jan 90. 
M. Hadi, and K. G. Courage. Jan 90, 27p UTC-UF- 


268-4 

Sponsored by Department of Transportation, Wash- 
ington, DC. University Transportation Centers Pro- 
gram, and Florida State Dept. of Transportation, Talla- 


A procedure was developed for determining —— 
threshold parameters for switching between — 
timing plans in a traffic responsive signal system. 
report describes the procedure in terms of the theory 

upon which it is based and the steps required ite the 
application. The parameters of a typical signal timing 
plan include cycle length, splits and phe Pre-de- 
signed plans containing various combinations of these 
parameters are stored in a library. Thresholds for 
switching between cycle length plans are based on 
total volume. Split plan switching is based on the rela- 
tionship between artery and cross street volumes. 
Offset plan switching is based on the relationship be- 
tween inbound and outbound volumes. 


062,392 

PB90-264615/GAR PC A11/MF A02 
UNC Inst. for Transportation Research and Education, 
Research Triangle Park, NC. 

Pavement Program. 


Marking Materials 
Final research rept. Jul 87-Jun 89. 
R. W. Attaway, and P. O. Adeleke-Sheidun. Jan 90, 
245p FHWA/NC-89/005 
Sponsored by Federal Highway Administration, Ra- 
leigh, NC. North Carolina Div., and North Carolina 
State Dept. of Transportation, Raleigh. 


The report covers a wide range of issues dealing with 
pavement markings. These include: reflectivity levels 
and visibility requirements, test deck evaluations, in- 
service testing, pre-mixed versus plain traffic paint per- 
formance, water base paints, and durable marking ma- 
terials. Reflectivity levels and visibility requirements 
were analyzed using panels of untrained observers 
who were driven through predetermined sections of 
pavement markings at night and asked to rate the per- 
formance of those markings on a five point scale. 
These ratings were then compared to reflectivity read- 
ings taken on these same sections of pavement mark- 
ings using a Mirolux 12 retroreflectometer. Test deck 
evaluations looked at the performance of both pave- 

ment tapes and traffic paints. A total of 13 
tapes and 15 different traffic paints were installed. 
Evaluations included and temporary re- 
movable tapes; pre-mixed versus plain paints, water 
base, and other durable traffic paints. 
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Long-Term Evaluation of Durable Lane Delineation 
Materials. 


Final research rept. 

K. R. Agent, and J. G. Pigman. Nov 89, 18p KTC-89- 
57 

See also PB87-129904. Prepared in cooperation with 
Federal Highway Administration, Frankfort, KY. Ken- 
tucky Div. Sponsored by Kentucky Transportation 
Cabinet, Frankfort. 


The objective of the report was to summarize the long- 
term performance of several types of durable lane de- 
lineation materials. Polyester paint was determined to 
be an effective durable lane material with most use of 
this material being on asphaltic concrete surfaces 
having an average daily traffic of under 10,000. Extrud- 
ed thermoplastic was also determined to be an effec- 
tive durable lane delineation material with its cost limit- 
ing its use to higher volume asphaltic concrete sur- 
faces. Either the hydrocarbon or alkyd thermoplastic 
formulation could be used but the alkyd formulation 
was observed to maintain a higher reflectivity. While 
not classified as a durable marking material, water- 
based paint could be used as an alternative to alkyd 
traffic paint. The 3M 350 Series Stamark tape was 
judged as being an effective lane delineation material, 
but its cost would limit its use to specific areas such as 
high volume roads having a portland cement concrete 
surface. 


394 
PB90-264649/GAR PC A09/MF A01 
North Carolina Univ. at Charlotte. Dept. of Civil Engi- 
neering. 
Evaluation of Pavement Marking Materials for Wet 
Night Conditions. 
Final rept. Jul 87-Jun 89. 
L. E. King, and J. R. Graham. Oct 89, 183p FHWA/ 
NC-89/003 
Sponsored by Federal Highway Administration, Ra- 
leigh, NC. North Carolina Div., and North Carolina 
State Dept. of Transportation, Raleigh. 


Traffic pavement markings serve to regulate, to guide, 
to channelize traffic and to supplement other traffic 
control devices. Under favorable conditions, traffic 
markings may provide information to the vehicle driver 
without diverting his attention from the roadway. How- 
ever, the visibility of pavement markings may be con- 
siderably reduced by wet night a conditions. The 
research investigated the visibility of eight pavement 
marking materials for both wet and dry conditions. Test 
markings of the materials were placed on three high- 
ways and their performance recorded for a period of 
eighteen months. Field measurements included peri- 

ic recording of retroreflectivity and percentage of 
missing material. The field-tested materials were also 
subjected to controlled laboratory testing for dry and 
wet conditions. Subjective evaluations and quantitative 
evaluations of in-place roadway markings were made 
in order to determine a minimum marking luminance 
level for reflective markings. A minimum luminance 
value was also determined through subjective evalua- 
tions and quantitative measurements for controlled 
and repeatable laboratory conditions. An equation was 
developed to express the relationship between the 
field and laboratory luminance subjective evaluations. 


062,395 
PB90-265646/GAR PC A05/MF A01 
TransNow, Seattle, WA. 

— Database Storage and Loop Detector Va- 


Final rept. 

N. L. Nihan, G. A. Davis, J. D. Bender, and L. N. 
Jacobson. Feb 90, 77p TNW-90-15 

Sponsored by Department of Transportation, Wash- 
ington, DC. University Transportation Centers Pro- 
gram, Washington Univ., Seattle. Dept. of Civil Engi- 
neering, and Washington State Dept. of Transporta- 
tion, Olympia. 


The research project developed a data error detection 
algorithm for the Washington State Department of 
Transportation’s electronic surveillance system, which 
is located at the Traffic Systems Management Center 
in Seattle. The algorithm compares 20-second vol- 
umes and 20-second volume/occupancy ratios with 
threshold values to determine the reliability of detector 
data. The algorithm will operate on the central comput- 
er system for the electronic surveillance system. Tests 
of the algorithm proved it to be very successful at de- 
tecting data errors caused by short pulses (hanging 
off) from detectors, chattering detectors, and intermit- 
tent malfunctions of detectors. The algorithm did not 
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detect errors caused by long pulses (hanging on) from 
detectors. The false alarm rate was very low (24 false 
alarms out of approximately 3,500 observations). 


062,396 
PB$0-265653/GAR PC A07/MF A01 
TransNow, Seattle, WA. 
a of a Methodology for Subdividing 
Large Suburban Traffic Analysis Zones to Support 
Micro-Scale Traffic impact Studies. 
Final rept. 
- B. Schneider, and S. Hong. Feb 90, 147p TNW- 

17 


Sponsored by Department of Transportation, Wash- 
ington, DC. University Transportation Centers Pro- 
gram, and Washington Univ., Seattle. Dept. of Civil En- 
gineering. 


The research addresses the pressing need for small 
traffic analysis zones in the suburban parts of large 
metropolitan areas. Currently, such zones are very 
large, making the conduct of studies of the expected 
traffic impact of proposed suburban developments dif- 
ficult, if not impossible. Such micro-scaled studies are 
needed to support the traffic analysis parts of the 
building permit review and approval process. An im- 
portant component of this process is the determination 
of the traffic impact mitigation fee to be assessed to 
the developer as a permit approval condition. Methods 
for estimating the likely traffic impacts of particular de- 
velopments on traffic must be derived from data that 
describe the expected traffic conditions in small zones. 
This research is focused on the problem of subdividing 
large suburban zones into much smaller zones so that 
credible and effective traffic impact studies can be 
conducted in support of the building permit review and 
approval process. 
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PBS0-265760/GAR PC E06/MF E06 
Direction des Recherches, Etudes et Techniques, 
Paris (France). Centre de Documentation de |l’Arme- 
ment. 

Traitements et Synthese d’images a Partir de Don- 
nees Geomatiques (Processing and Synthesis of 
images from Geomatic Data). 

D. Laurent. 1990, 76p 

Text in French; summary in English. 


In this two-part study, the authors develop descriptive 
tools for extracting the highway system from a vector- 
type planimetric data base. To that end, they study the 
data recovery, graphic semiology, and data structure 
that derive from it. They then analyze and correct the 
data in order to extract the topology and geometry 
from information on the highway system contained in 
an urban data bank (St. Etienne). They present two ex- 
traction methods. The second part of the study deals 
with visualization of urban space through computation 
of — images. It includes: an in-depth study of 
the PS390 graphics system of Evans & Sutherland, its 
functioning and very specific programming language; 
and an analysis of the authors’ research, which en- 
ables interactive production of animated films from an 
urban space (TRAPU) data bank. 
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PBS0-266206/GAR PC A02/MF A01 
North Carolina Univ. at Charlotte. Dept. of Civil Engi- 
neering. 

Evaluation of Pavement Marking Materials for Wet 
Night Conditions. Executive Summary. 

Rept. for Jul 87-Jun 89. 

L. E. King, and J. R. Graham. Oct 89, 8p FHWA/NC- 
89/004 


Sponsored by Federal Highway Administration, Ra- 
leigh, NC. North Carolina Div., and North Carolina 
State Dept. of Transportation, Raleigh. 


Traffic pavement markings serve to regulate, to guide, 
to channelize traffic and to supplement other traffic 
control devices. Under favorable conditions, traffic 
markings may provide information to the vehicle driver 
without diverting his attention from the roadway. How- 
ever, the visibility of pavement markings may be con- 
siderably reduced by wet night driving conditions. The 
research investigated the visibility of eight pavement 
marking materials for both wet and dry conditions. Test 
markings of the materials were placed on three high- 
ways and their performance recorded for a period of 
po agar months. Field measurements included peri- 

ic recording of retroreflectivity and percentage of 
missing materials. The field-tested materials were also 
subjected to controlled laboratory testing for dry and 
wet conditions. Subjective evaluations and quantitative 


evaluations of in-place roadway markings were made 
in order to determine a minimum marking luminance 
level for reflective markings. A minimum luminance 
value was also determined through subjective evalua- 
tions and quantitative measurements for controlled 
and repeatable laboratory conditions. An equation was 
developed to express the relationship between the 
field and laboratory luminance subjective evaluations. 
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PB90-266248/GAR PC AO5/MF A01 
New Jersey Dept. of Transportation, Trenton. Div. of 
Research and Demonstration. 

Guiderail Delineation. 

Final rept. Aug 83-Sep 88. 

J. S. Campi. Feb 90, 86p FHWA/NJ-87-006-7751 
Sponsored by Federal Highway Administration, Tren- 
ton, NJ. New Jersey Div. 


The objective of the study was to investigate the need 
to delineate guiderail and to evaluate the performance 
of different types of guiderail delineation. The effects 
of soil and dirt accumulation on guiderail delineators 
was measured in an effort to select the most suitable 
device for this purpose. The installation procedures for 
each type of guiderail delineation evaluated are dis- 
cussed. Two surveys were conducted as part of the 
study. One survey documents how drivers character- 
ize guiderail delineation. The second survey lists a na- 
tionwide summary of state’s practices in delineating 
guiderail. The study has determined that a flexible 
panel and metal bracket system is the most appropri- 
ate device for delineating W-beam guiderail with 
regard to durability, resistance to soiling, and ease of 
installation. 
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PB90-266537/GAR PC A06/MF A01 
Kentucky Transportation Center, Lexington. 
Integrated Truck Monitoring System. 

Interim rept. 

* -— Pigman, and J. A. Deacon. Dec 89, 121p KTC- 
Sponsored by Kentucky Transportation Cabinet, 
Frankfort, and Federal Highway Administration, Frank- 
fort, KY. Kentucky Div. 


The primary objectives of the study are as follows: (1) 
Develop functional specifications for an integrated 
truck monitoring system for use in Kentucky, (2) Deter- 
mine the extent to which KYU numbers (unique identifi- 
cation for large trucks operating in Kentucky) are being 
displayed as required, (3) Examine the impact of the 
KYU numbering system on motor carrier operations, 
and (4) Determine the magnitude of the problems re- 
lated to trucks using bypass routes to avoid inspection 
stations. 
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PB90-266693/GAR 
TransNow, Seattle, WA. 
HOV Compliance Monitoring and the Evaluation of 
the HERO Hotline Program. 

Final rept. 

G. S. Rutherford, R. K. Kinchen, M. E. Hallenbeck, L. 
N. Jacobson, and D. Thorkelson. Feb 90, 189p 
TNW-90-16 

See also PB90-222340. Sponsored by Department of 
Transportation, Washington, DC. University Transpor- 
tation Centers Program, Washington State Transporta- 
tion Center, Seattle, and Washington State Dept. of 
Transportation, Olympia. 


PC A09/MF A01 


The primary objectives of the project were as follows: 
to conduct a state-of-the-art literature review to investi- 
gate techniques used in other states to monitor HOV 
compliance; to develop and test methods of monitor- 
ing HOV compliance and/or violation rates; to develop 
a system to house an HOV compliance database; to 
determine the public’s attitudes toward both the HERO 
program and the HOV system — a survey; to 
analyze the effectiveness of the HERO program; and 
to establish methods of improving the effectiveness of 
the HERO program. 
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PB90-267154/GAR PC A04/MF A01 
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Enhancement to FDOT Truck Weighing Program. 
Final rept. Feb 88-Jun 89. 

C. A. Wright, and W. D. Cunagin. Jul 89, 52p FHWA/ 
FL/DOT/SMO-89/373 

Sponsored by Federal Highway Administration, Talla- 
hassee, FL. Florida Div., and Florida State Dept. of 
Transportation, Gainesville. Bureau of Materials and 
Research. 


The report presents the results of a study to identify, 
evaluate, test, and aid in the incorporation of selected 
recently developed and emerging technologies and 
strategies for automating truck weighing and monitor- 
ing in Florida. These included the conversion of exist- 
ing permanent automatic traffic counting sites to inte- 
grated traffic counting, vehicle classification, and truck 
weighing locations. ‘echnologies and strategies were 
identified through a literature survey and product 
search. These were then investigated through an as- 
sessment procedure. A pilot test plan was developed 
to evaluate the innovative technologies and strategies 
identified. These included prototype versions of piezo- 
electric film-based weigh-in-motion (will) transducers. 
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PB90-267519/GAR 
(Order as PB90-267501/GAR, PC A04/MF 


A01) 
Mechanical Engineering Lab., Sakura (Japan). 
Driving Control Method of Automated Vehicle with 
Machine Vision. 
T. Yatabe, T. Hirose, and S. Tsugawa. cNov 89, 10p 
Text in Japanese. 
Included in Jnl. of Mechanical Engineering Laboratory, 
v43 n6 p267-275 Nov 89. 


The paper describes the uration of an intelligent 
vehicle, algorithm of the driving control and experi- 
mental results. The vehicle is completely autonomous 
and can be driven without a human driver. The intelli- 
gent vehicle consists of a vision system, a location/ 
direction detecting system, a microprocessor for driv- 
ing control and an automobile. The vision system func- 
tions as real time obstacle detection. It locates obsta- 
cles in the front of the vehicle within the range of 5 m 
to 20 m with the visual angie of 40 degrees. The loca- 
tion direction detecting system measures the position 
and the direction of the vehicle on real time base from 
revolution counts of both the rear wheels. The table- 
look-up method is applied to the algorithm of driving 
control, in which the optimal control is indexed in the 
table of control by key words generated from the visual 
data obtained by the vision system. On the test track, 
the authors confirmed experimentally autonomous 
—— of the intelligent vehicle at the speed within 30 
m hr. 
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PB90-268137/GAR PC A08/MF A01 
Toyota Motor Corp. (Japan). 

Toyota yop yg 39, No. 2, December 1989. 
Special E ‘echnology for CELSIOR 
(LEXUS LS400). 


cDec 89, 151p 
Text in Japanese with English abstracts. See also 
PB90-268145, PB90-268152 and PB90-121914. 


CONTENTS: (Special Edition-New Technology be 
CELSIOR (LEXUS LS400))--(Development Con 
and in of Nena Development of TOYO A 
1UZ-FE ype E ine; Development of Piezo TEMS-- 
Chassis of CELS OR; Drivetrain for CELSIOR; Devel- 
opment of Laminated Vibration Damping Steel Sheets 
for Automotive Body Panel; Development of Super 
Low-density SMC Sun-roof Housing; Development of 
MIO Color). Technical crag ti sage of 4- 
valve Methanol Lean Burn System; Reduction of Heat- 
Loss by the Mirror-Finishing of Combustion Chamber, 
Side Impact Simulation Analysis Using on Improved 
Occupant Model; Simultaneous Rolling of Involute 
Spline and Threads of Different Diameters; A S - 
ethanol Fueled Di Diesel ne Technical 
views--(Development of Mist Collector; Dactadein 
of Automotive Piston we is with High Resistance to 
Wear and Scufferi OYOTA; Development of 
TOYOTA 1RZ, 1RZ-E, 2RZ and 2RZ-E Type Engines). 
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Transportation Research Board, Washington, DC. 


Signing Policies, Procedures, Practices, and Fees 
= — and Tourist-Oriented Directional Signing. 
inal 

Aug 90, 529 TRB/NCHRP/SYN-162, ISBN-0-309- 


Library of Congress catalog card no. 90-70634. 

sored by Federal Highway Administration, Washing- 
ton, DC., and American Association of State Highway 
and Transportation Officials, Washington, DC. 


On Interstate and other controlled-access highways, 
signs that show the logos of nearby y ges, food, "lodging, 
and camping facilities provide valuable to 
motorists. The report describes the policies and proce- 
dures used by states to install and maintain those 
signs as well as other types of signs that direct motor- 
ists to tourist services and attractions. This synthesis 
will be of interest to traffic engineers, planners, and 
others interested in providing directional guidance to 
motorists. Information is provided on policies and pro- 
pe ge used by many states in establishing and oper- 

pe signing programs that provide information on 

able motorist services and tourist attractions. 
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KPMG Peat Marwick, Vienna, VA. 

Status of Traffic Mitigation Ordinances. 

Final rept. 

Aug 89, 150p DOT-T-90-06 

See also PB90-164351. Prepared in cooperation with 
Oram (R.L.) Associates, New York. Sponsored by De- 
partment of Transportation, Washington, DC. Technol- 
ogy Sharing Program, and a Mass Transportation 
Administration, Washington, DC 


The report discusses how traffic mitigation ordinances 
are being used to reduce automobile congestion relat- 
ed to commuting. It is based on a review of traffic miti- 
= ordinances drafted or adopted in 20 selected 
local jurisdictions throughout the United States. The 
document includes summaries of each of the traffic 
mitigation ordinances reviewed, presented in a uniform 
format. Included in each summary are the de! 

ics of the area involved, the impetus to the ordinances, 
its geographics coverage, scope, goals and require- 
ments, management and enforcement mechanisms, 
and results. Although use of these ordinances has 
both been going on for a long period, the h 
appears flexible, and appli Bae bate ak rban 
growth centers and longer-established communities. 
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oaaane for Perception RVO-TNO, Soesterberg (Neth- 
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Effect of Stereoscopic Presentation on a Simulat- 
ed Air Traffic Control Task. 

Final rept. 

J. Wairaven, and A. D. Hekstra. 1 Dec 89, 27p IZF- 
1989-53, TDCK-89-4551 

Summary in English and Dutch. Original contains color 
plates: All DTIC and NTIS reproductions will be in 
black and white. 


Collision prediction in a simulated Air Traffic Control 
(ATC) task was compared for conditions in which the 
aircraft displacements on the radar display were 
shown in either two or three dimensions. image 
separation that is required for stereoscopic (3D) view- 
ing was achieved by both anaglyphic presentation 
(red-green glasses) and sequential field ey 
(electro-optical shutters). The stimuli consisted of traf- 
fic scenarios that varied in density and complexity. 
One of the aircraft was singled out to represent the 
one to be under control. The observer’s task was to 
judge whether it was on a collision course or not. In the 
2D condition, the (necessary) altitude information was 
provided in numerical form. In the 3D conditions, ex- 
periments both with and without numerical information 
were performed. The results indicate that stereoscopic 
information by itself, that is, without numerical altitude 
information, may already be sufficient for the task 
under consideration. However, in the condition with 
combined stereoscopic and numerical altitude infor- 
mation, the performance was not significantly better 
than in the 2D condition employing numerical informa- 
tion only. Nevertheless, subjects preferred the stereo- 
scopic display over the (normal) two-dimensional 
format. Netherlands. (rh) 
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DE90013220/GAR PC AO1/MF A01 
a ce ch so 9 and State Univ., Blacksburg. 


Tabletop exercises: ietcapaeties training for trans- 
portation incidents. 

J. A. Walker, and G. E. Ruberg. 1990, 5p CONF- 
900210-48 

Contract FG02-88DP48058 

Waste ‘90: working towards a cleaner 


environment: waste processing, transportation, stor- 
age and technical ic edu- 


disposal, programs and publi 
cation, Tucson, AZ (USA), 25 Feb - 1 Mar 1990. — 
sored by of Energy, Washington, DC 
—_— eee microfiche 


piers to transportation incidents frequently in- 
eral officials eas ieee epee bat pe 
opportunity to 
work together before the stress and strain of a real 
incident. Tabletop exercises provide part of the solu- 
tion. They are an effective method for cooperative 
training of emergency managers for 
transportation accidents. Tabletop exercises assem- 
ble the right people and mentally simulate a 
problem that requires een eran. 
gate. They don’t require the high resource and 
costs of full-scale a e’ve worked with emer- 
ee ae at all — We un- 


incidents and rate “Nowe po onde in eet iuonet of 
ratte for preparing and conducting tabletops. 5 
refs., 1 fig. 
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DE90014195/GAR PC A03/MF A01 
EG and G Idaho, Inc., Idaho Falls. System Safety De- 
velopment Center. 

Time/loss 

R. L. Horman. Feb 87, 29p DOE-76-45/37, SSDC-37 
Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 
pha of this document are illegible in microfiche 
products. 


Time/loss analysis (T/LA) is a oo originally de- 
veloped within the National Transportation Safety 
Board (NTSB), to evaluate response performance in 

ition emergencies. It ana- 
lyzes the effect of intervenors in an accident situation 


experience, it has been found that intervenors may 
have a positive effect, no effect, or even a negative 
effect on the outcome of an accident. T/LA becomes 
an important tool in looking at the amelioration process 
in an accident sequence (amelioration being those 
things done following an accident to reduce its conse- 
quences and to prevent a second accident from occur- 
ng). T/LA is valuable both as an accident investiga- 

tion tool and also as a preaccident systems analysis 
tool to assure that the proper intervenors are in place 
in case an accident occurs. 4 refs., 12 figs. 
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tives. 
Aug 88, 30p GAO/RCED-88-160 


This aA presents the Federal Aviation Administra- 
tion’s (FAA) bee conclusions, and recommenda- 
tions ing the effectiveness of FAA’s inspections 
ini ing and rectifying security deficiencies. It was 

for the Subcommittee on Government Activi- 
ties and Transportation of the House of Representa- 
tives Committee on Government Operations. 


062,411 
N90-23375/0/GAR PC A05/MF A01 
Technische Univ., Brunswick (Germany, F.R.). 
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TRANSPORTATION 
Transportation Safety 


der Tcas-2 Simulationen in Rekon- 
oe < 7/08 Blo 
6/89) er of TCAS-2 in Recon- 
structed Dangerous Encounters (July 1986 to June 
1989) 


))- 
A. Herber. Jul 89, 97p ETN-90-96474 
Text in German. 


Experiments of traffic departures in controlled air lanes 
considered dangerous by the federal administration 
are carried out to test the efficiency of a collision pro- 
tection system. Validation or modification of the 
system oe is addressed. The high contribution of 
adverse vertical operations is difficult for a system with 
linear extrapolation after the conflict recognition by 
TCAS. In about a quarter of the examined cases a vari- 
ation of the vertical velocity of 500 fpm or more arises. 
Combination of TCAS2 -traffic a lane - Rode C - 
= aeroplane seems to be a solution for sure 
and operational encounters. 


062,412 

PB89-916914/GAR Subscription 
National Transportation Safety Board, Washington, 
DC. Bureau of Field Operations. 

Aircraft Accident Reports. Brief Format U.S. Civil 
and Foreign Aviation issue Number 7 of 1988 Acci- 


18 Dec 89, 417p NTSB/AAB-89/14 

Paper copy available on subscription, North American 
Continent price $225.00/year; all others write for 
quote. Also available in single copy. 


The publication contains selected aircraft accident re- 
ports in Brief Format occurring in U.S. civil and foreign 
aviation operations during Calendar Year 1988. Ap- 
proximately 200 General Aviation and Air Carrier acci- 
dents contained in the publication represent a random 
selection. The publication is issued irr ote normal- 
ly eighteen times each year. The Brief Format repre- 
sents the facts, conditions, circumstances and proba- 
ble cause(s) for each accident. 


062,413 

PB90-268491/GAR PC A03/MF A01 
Federal Aviation Administration, Washington, DC. 
Office of Safety Analysis. 
Study of the Relationships between Near Midair 
Collisions (NMAC’s), Midair Collisions (MAC’s) and 
Some Potential Causal Factors. 

J. M. Yesley. Mar 90, 30p 


The primary purpose of the research was to examine 
the relationships between near midair collision 
(NMAC) and midair Collision (MAC) incidence and 
some potential explanatory factors, using regression 
techniques. In addition, the hypothetical existence of a 
relationship between NMAC and MAC incidence was 
examined in detail. All NMAC’s and MAC’s occurring 
within major airport hubs over the 1984 to 1986 period 
were examined in the first part of the study. No statisti- 
cally significant relationships were found to exist be- 
tween occurrence of NMAC’s and MAC’s over the 
entire 1981 to 1986 period, h the correlation 
— ably stronger over the 1983 - 1986 


062,414 

PB90-916202/GAR 

National Transportation Safety Board, Washington, 

DC. Bureau of Surface Transportation Safety. 

—_ Accident Report - oe a Mis- 
sion Consolidated | tt School District 

School Bus and Valle Coca-Cola Bottling — 


Standing Order 


ny, Inc. Tractor-Semitrailer Intersection of 

Road and Texas Farm-to-Market Road 676 Alton, 
Texas, September 21, 1989. 

17 Jul 90, 96p NTSB/HAR-90/02 

Paper copy available on Standing Order, sit ac- 
count required (Minimum deposit $100 N Ameri- 
can continent; all others $200). Single copies also 
available in paper copy or microfiche. 


The report explains the collision between a school bus 
and a tractor-semitrailer in Alton, Texas, on September 
ra 1989. The safety issues discussed in the report are 
the adequacy of school bus egress guidelines, State 
and local emergency response planning for mass cas- 
ualty accidents, adequacy of school bus driver medical 
———. — reviews, ay cine — 
personnel regarding emergency ints, 
Coca-Cola Bottli Gumaew maintenance pond 
dures, adequacy of Valley Coca-Cola Bottling Compa- 
— training, and crashworthiness of large school 
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062,415 

PBS0-916405/GAR Standing Order 
National Transportation Safety Board, Washington, 
DC. Bureau of Accident Investigation. 

Marine Accident Report - Grounding of the U.S. 
Tankship EXXON VALDEZ on Bligh Reef, Prince 
William Sound, Near Valdez, Alaska, March 24, 


1989. 

31 Jul 90, 261p NTSB/MAR-90/04 

Paper copy available on Standing Order, Deposit Ac- 
count required (minimum deposit $100 North Ameri- 
can Continent; all others $200). Single copies also 
available in paper copy or microfiche. 


The report explains the og of the U.S. Tankship 
EXXON VALDEZ near Valdez, Alaska on March 24, 
1989. The safety issues discussed in the report are the 
vessel’s navigation watch, the role of human factors, 
manning standards, the company’s drug/alcohol test- 
ing and rehabilitation program, drug/alcohol testing, 
vessel traffic service, and oil spill response. 


URBAN & REGIONAL 
TECHNOLOGY & 
DEVELOPMENT 


Economic Studies 


062,416 
PB90-271693/GAR PC A06/MF A01 
oe Development Administration, Washington, 


Economic Development Administration 1989 
Annual Report. 

1989, 119p 

See also report for 1988, PB90-147562. 


Under the authority of the Public Works and Economic 
Development Act of 1965, as amended, the Agency 
has continued to provide financial assistance to eco- 
nomically distressed areas in the Nation through a 
combination of public works grants, technical assist- 
ance and guaranteed business loans. The legislative 
mandate of the Economic Development Administra- 
tion (EDA) is to generate jobs, help protect existing 
jobs in economically distressed areas, and promote 
the capacity of states and localities to plan and con- 
duct economic development programs. 


Fire Services, Law Enforcement, & 
Criminal Justice 


062,417 
PB90-265315/GAR PC A08/MF A01 
Worcester Polytechnic Inst., MA. 

Development of an Instructional Program for Prac- 
ticing Engineers Hazard | Users. 

Final rept. 

J. R. Barnett, and C. Beyler. Aug 90, P24 NIST/ 
GCR-90/580 

Grant NANB9D0949 

Prepared in cooperation with Fire Science Technol- 
ogies, Columbia, MD. Sponsored by National Inst. of 
Standards and Technology (NEL), Gaithersburg, MD. 
Center for Fire Research. 


With the release of HAZARD |, a prototype hazard as- 
sessment method and software, the National Institute 
of Standards and Technology (NIST) has brought to 
the fire protection engineering community a new gen- 
eration of hazard analysis capabilities. In order to help 
HAZARD | users benefit from the software, Worcester 
Polytechnic Institute (WPI) has developed a five day 
short course. The short course emphasizes correct 
use of the software, and how to recognize misuse. The 
course has been offered three times to a broad range 
of students. In general, only those students with an en- 
gineering background were able to learn enough atout 
the HAZARD | software to feel that they could continue 


to learn how to use the software on their own and 
eventually use it in practice. Nonetheless, virtually all 
of the students benefitted from the course and found it 
a worthwhile experience. 


Recreation 


062,418 


PB90-266180/GAR PC A07/MF A01 
Florida Sea Grant Coll. Program, Gainesville. 
Economic Impact of Bluebelting Incentives on the 
Marina Industry in Florida. 

F. W. Bell. Jul 90, 144p SGR-99 

Grant NA86AA-D-SG068 

Prepared in cooperation with Florida State Univ., Talla- 
hassee. Dept. of Economics. Sponsored by National 
Oceanic and Atmospheric Administration, Rockville, 
MD. 


The main focus of the report is to investigate the eco- 
nomic benefits, cost and limitations of all forms of 
bluebelting for marinas in the State of Florida. Five 
forms of bluebelting were considered. Preferential 
property tax incentives would reduce property taxes 
for the typical Florida marina by almost 80%. The blue- 
belting option of a restrictive agreement would be es- 
pecially attractive to marina operators that do not need 
instant liquidity. Exclusive water-dependent zoning 
even with preferential tax assessment would probably 
result in net losses for the marina owner. The Pur- 
chase of Development Rights (PDR) has many advan- 
tages for the marina owner. He gets instant liquidity, 
and his marina that can be reinvested elsewhere. 
Second, he keeps the profits presently derived from all 
marina assets. The fiscal impact of preferential tax as- 
sessment would be a reduction in the tax base of the 
counties throughout Florida. From a fiscal impact 
standpoint, PDRs would be the most expensive to 
counties in the initial few years while other schemes 
would cost more in the long run. 


062,419 


PB90-266347/GAR PC A10/MF A02 
Rocky Mountain Forest and Range Experiment Sta- 
tion, Fort Collins, CO. 

Use of Wilderness for Personal Growth, Therapy, 
and Education. 

Forest Service general technical rept. (Final). 

A. T. Easley, J. F. Passineau, and B. L. Driver. Jul 
90, 202p FSGTR-RM-193 


The General Technical Report presents a group of 
papers that discuss a subset of wilderness-related 
benefits: those pertaining to the use of wilderness for 
personal growth, therapy, and education. Specific ob- 
jectives of this introductory paper are to establish 
some terminology and explain why information on all 
wilderness related benefits is needed and why it is 
presently so limited. Topics include: The wilderness 
experience: a psychological evaluation of its compo- 
nents and dynamics; Episodic vs. continued wilder- 
ness participation--implications for self-concept en- 
hancement; Changes in self-efficacy through outdoor 
skills instruction; The evolution of the Outward Bound 
process; Benefits perceived by past participants in the 
NOLS Wind River wilderness course; Observations of 
the effects of human social behavior in varied wilder- 
ness settings; How therapeutic is camping for mentally 
ill adults; Wilderness awakening: probation counseling 
and the wilderness--a dynamic team; The wilderness 
legacy of John Muir: 150 years from Fountain Lake 
Farm to world wilderness; The use of wilderness for 
education; Finding our way with play: lessons from wil- 
derness playgrounds and wildlife playmates; The ef- 
fectiveness of wilderness education: a review and 
evaluation; Outdoor wilderness education--a leader- 
ship curriculum; Perceived changes in university stu- 
dent knowledge and opinions concerning wilderness 
management issues; Keepers of the Sacred Grove: 
motivating and empowering resource managers to 
protect wilderness values; The William Allen White 
artist in residence program; National Network for Envi- 
ronmental Education. 





Social Services 


062,420 
AD-A224 908/4/GAR PC A05/MF A01 
North Carolina Univ. at Chapel Hill. 
Public Relations Plan for the Orange County De- 
| hep on Aging. 
inal rept 
K. L. Ingram. 1989, 92p 
Master’s thesis. 


Many senior citizens experience physical debilitation, 
loneliness and financial hardship. This study inter- 
viewed 200 senior citizens in Orange County (N.C.) to 
determine if the low use of available services for the 
aging could be attributed to low knowledge about the 
services, and low willingness to use them or both. The 
study also examined how senior citizens use the mass 
media as well as informal sources to stay informed. 
Based on research results, this study suggests a way 
to increase senior citizens’ awareness about services 
available to them and increase the number of clients 
served by the Orange County nt on Aging in 
the form of a public relations plan. Keywords: Mass 
media; _ Newspapers; Public relations; 
Aging(physiology); Theses. (cp) 


062,421 

PBS0-260894/GAR PC A04/MF A01 

Department of Health and Human Services, Dallas, 

TX. Office of Analysis and Inspections. 

Effective Paternity Establishment Practices. Tech- 

nical Report. 

Final rept. 

J. V. Tyler. Jan 90, 66p HHS/IG/OAI/6-89-00911 

oan a; from Supt. of Docs. See also PB90- 
187. 


The report describes effective State and local paterni- 
ty establishment practices, barriers to a successful pa- 
ternity establishment ey, and perceptions of the 
program’s cost/benefit. The Congress, concerned by 
the increasing costs of the Aid to Families with De- 
pendent Children (AFDC) program, amended the 
Social Security Act in 1975, 1984 and 1988 to create 
and then to strengthen the Child Support Enforcement 
(CSE) program. The 1988 amendments required State 
CSE programs, for the first time, to meet a specific pa- 
ternity establishment percentage. The oun inter- 
viewed 77 managers, supervisors and legal personnel 
at 13 effective practice sites about barriers and key 
improvements to the paternity establishment process. 
Effective practices were defined as procedures which 
improve the number of paternities established, case 
decision accuracy and/or case management efficien- 
cy. Effective Practices Summary prescribes seven 
practices to improve paternity establishment in their 
Child Support Enforcement programs. 


Transportation & Traffic Planning 


062,422 
PBS0-238734/GAR PC E99/MF E99 
TransNow, Seattle, WA. 

Assessing Oregon’s Continuing Transit Financing 
System. 

Feb 90, 147p-in 3v 

Set includes PB90-238742 through PB90-238767. 
Sponsored by Department of Transportation, Wash- 
ington, DC. University Transportation Centers Pro- 
gram, Portland State Univ., OR. Center for Urban Stud- 
ies, and Oregon Dept. of Transportation, Salem. 


No abstract available. 


062,423 

PBS0-238742/GAR 

Pe mte o — WA. 
poe emnag: Smo regon’s Continuing Transit Financing 

System. Volume 1. 1988 Oregon Public Transporta- 

tion Study. 

Final rept. 

S. M. Edner, K. J. Dueker, and J. Dean. Feb 90, 

113p TNW-90-05.1 

See also Volume 2, PB90-238759. Sponsored by De- 

partment of Transportation, Washington, DC. Universi- 


PC A06/MF A01 


URBAN & REGIONAL TECHNOLOGY & DEVELOPMENT 


ty Transportation Centers Program, Portland State 
Univ., OR. Center for Urban Studies, and Oregon Dept. 
of Transportation, Salem. 

Also available in set of 3 reports PC E99/MF E99, 
PB90-238734. 


In June, 1986 the first Oregon Transit Finance Study 
was published. The current report updates the finan- 
cial and descriptive analysis of that effort. It further ad- 
dresses the changing state role in public transporta- 
tion, paying particular attention to the Oregon context. 
Finally, it suggests issues that should be addressed by 
the state in maintaining and extending the contribution 
of public transportation to the overall state transporta- 
tion system. 


062,424 

PB90-238759/GAR 

TransNow, Seattle, WA. aeeinein tines 

Assessing Oregon’s Continuing Trai inancing 

System. Volume 2. —_— ses = Or- 
egon’s Special Need Transportation Pro 

Fival rept. 

J. Dean, S. M. Edner, and K. J. Dueker. Feb 90, 23p 

TNW-90-05.2 

See also Volume 1, PB90-238742 and Volume 3, 

PB90-238767. a omge = by Department of Transpor- 

tation, Washington, DC. University Transportation 

Centers Program, Portland State Univ., OR. Center for 

on Studies, and Oregon Dept. of Transportation, 

m. 
Also available in set of 3 reports PC E99/MF E99, 
PB90-238734. 


The analysis focuses attention on a particularly diverse 
pr rene of the public transportation community, spe- 
cial need providers, in an effort to further specify and 
define their nature and role in the public transportation 
system. The results of the analysis are intended to 
assist the Oregon Department of Transportation, 
Public Transit Division, with its efforts to implement Or- 
egon’s public transportation programs and to provide a 
= for further specifying additional research needs 
in this area. 


PC A03/MF A01 


062,425 
PB90-238767/GAR 
TransNow, Seattle, WA. 
Assessing Oregon’s Continuing Transit Financing 


PC A03/MF A01 


System. Volume 3. Constructing the 1990 Public 
Tra ition Study Process. 

Final rept. 

J. Dean, and S. M. Edner. Feb 90, 11p TNW-90-05.3 
See also Volume 2, PB90-238759. Sponsored by De- 
egg ose of Transportation, Washington, DC. Universi- 
ty Transportation Centers Program, Portland State 
Univ., OR. Center for Urban Studies, and Oregon Dept. 
of Transportation, Salem. 

Also available in set of 3 reports PC E99/MF E99, 
PB90-238734. 


The 1988 Oregon Public Transportation S provid- 
ed a solid foundation of information about n’s 
transportation providers. The study also substantiated 
that many members of the industry do not identify 
themselves as transportation providers, particularly 
the Special Need Transportation providers. The re- 
search process also revealed several additional fac- 
tors about the process of collecting information that 
should be taken into account in future studies of Or- 
egon’s Public Lperyesen vm ope Hence, the 
report is aimed at sugges’ an approach to future 
research efforts to nove information collected 
both substantively and in terms of reliability. 


062,426 
PB90-262759/GAR PC A03/MF A01 
TransNow, Seattle, WA. 

Evaluation of Automatic a Counters: Vali- 
dation, Sampling and Statistical Inference. 

Final rept. 

J. G. Strathman. Feb 90, 31p TNW-90-19 

Sponsored by Department of Transportation, Wash- 
ington, DC. University Transportation Centers Pro- 
gram, and Tri-County Metropolitan Transportation Dis- 
trict of Oregon, Portland. 


While automatic passenger counters (APC’s) offer the 
potential for cost effective data recovery and manage- 
ment, they also introduce new complications in the 


Transportation & Traffic Planning 


data recovery process. The report addresses three 
issues associated with the implementation of APC’s, 
based on an evaluation of the recent experiences of 
the Tri-County Metropolitan Transportation District of 
Oregon (Tri-Met). First is the issue of validation, which 
is concerned with both the recovery and accuracy of 
APC passenger data. The second issue concerns the 
development of a sampling methodology for APC’s 

compatible with UMTA’s Section 15 reporting require- 
ments. Third is the issue of inferring system-level rider- 
ship from sample data in the presence of selective 
APC failures. 


062,427 

PBS0-267287/GAR PC A05/MF A01 
Transportation Research Board, Washington, DC. 
Data Resources for National Transportation Deci- 
sion Making, 1990. 

Transportation research record. 

1990, 99p TRB/TRR-1253, ISBN-0-309-05008-1 
Library of Congress catalog card no. 90-40220. 


The 10 papers in the report deal with the following 
areas: Overview; Passenger Air Transportation Data 
Needs, Resources, and Issues; Impacts of Emerging 
Information Technology on Data Collection and Avail- 
ability; Freight Transportation Data Needs, Resources, 
and Issues; Surface Passenger Transportation Data 
Needs, Resources, and Issue; Scenic Byways Data 
Needs, Resources, and Issues; Recreational Travel 
and Tourism Data Needs, Resources, and Issues; 
Safety Data Needs, Resources, and Issues; Informa- 
tion for Transportation Decision Making: Institutional 
Challe ; Data Requirements for National Transpor- 
tation trategic Planning: AASHTO’s 2020 Experi- 
ence. 


062,428 

PB90-268335/GAR PC AO5/MF A01 
Texas Transportation Inst., College Station. 

Planning Guidelines for Suburban Transit Serv- 
ices. Final Report. 

E. J. Washington, and R. W. Stokes. Aug 88, 100p 
DOT-T-90-08 

See also PB89-218390. Sponsored by a of 
Transportation, era os DC. Tech Sharing 
Program, and Texas State Dept. of Highways and 
Public Transportation, Austin. 


The report provides general guidelines for use in the 
identification of suburban travel patterns, alternative 
routing structures, and methods of evaluation appro- 
priate for suburban transit route structures. The report 
includes a discussion of the use of secondary sources 
to establish travel patterns, modal choice, and the so- 
cioeconomic characteristics of the users. Routir 
structures discussed include radial, ubiquitous, 

and four kinds of timed transfer: simple, pulsed sched- 
ule, lineup, and neighborhood pulse. It also includes 
some discussion of the use of indicators to measure 
system effectiveness. The report should be especially 
valuable to transit and transportation planners in sub- 
urban areas. 


062,429 
PB90-272030/GAR PC A04/MF A01 
COMSIS — Silver Poe age he 

Forecasting the pe a to Transportation 
Planning at the Zonal Level. 

Final rept. 

J. N. Bajpai. Jun 90, 63p NCHRP-328 , ISBN-0-309- 
04850-8 


Library of Congress catalog card no. 90-70864. Spon- 
sored by Transportation Research Board, Washington, 

American Association of State Highway and 
Transportation Officials, Washington, DC., and Federal 
Highway Administration, Washington, DC. 


The report documents and presents the results of an 
evaluation and review of techniques used to forecast 
socioeconomic variables at sub-county geographic 
levels of aggregation. A combination of intuitive knowl- 
edge-based technique such the Delphi method, and 
formal analytical method(s) seems to be the most de- 
sirable approach to forecasting sub-regional level so- 
cioeconomic variables. Small and medium sized urban 
area agencies will find simple analytical methods and 
the Delphi method to be the most preferred tech- 
niques. 
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KEYWORD INDEX 


Index entries in this section are selected to indicate important ideas and concepts presented in a 
report. When using the keyword index, be sure to look under terms narrower, broader, or related 
to a particular topic. Although some of the keywords are not selected from a controlled vocabulary 
of terms, most of them have been selected from the DoD, DoE, NASA, or NTIS controlled 
vocabularies. The entries are arranged by keyword and then by the NTIS order number. 


DO NOT USE THE ABSTRACT NUMBER TO ORDER A DOCUMENT 


NTIS order number/Media code Abstract number 


16S RIBOSOMAL RNA 
Computer modeling 16S ribosomal RNA. 
DE90014183/GAR 

A-BOMB SURVIVORS 
Neutron dosimetry for Hiroshima A-bomb survivors using 


DE90012991/GAR 


A CODES 
Alternative Motor Fuel Use Model: Model theory and 
design and user’s guide. 
DE90012040/GAR 062,373 
ABANDONED SITES 
Engineering evaluation/cost analysis for the proposed re- 
moval of contaminated materials from Pad 1 at the Elza 
Gate site, Oak Ridge, Tennessee. 
DE90013535/GAR 061,523 
Work plan for the remedial investigation/feasibility study- 
environmental assessment for the Colonie site, Colonie, 


New York. 
DE90013566/GAR 060,678 


Environmental restoration and waste management: Five- 

year plan, Fiscal Years 1992-1996. 

DE90013615/GAR 060,680 
ABRASION 

Abrasion of Concrete by Ice in Arctic Sea Structures. 

PB90-266917/GAR 061,768 
ABRASIVE BLASTING 

Evaluation of the Effects of ‘Hand’ Sanding and Plastic 

Media Blasting (PMB) Paint Removal Methods on Graph- 

ite/Epoxy Composite Materials. 

AD-A224 926/6/GAR 060,894 
ABSORPTION REFRIGERATION 

Experimental Plant to Investigate the Control of an Air 

Conditioning System. 

PB90-267758/GAR 
ABSORPTION SPECTRA 


Atmosphaerische Spurengasmessu mittels Matrix- 
lsolations-Spektroskopie. Abschlu: icht. (Measure- 
ments of atmospheric trace gases by means of matrix- 


isolation- eur Finai report). 
TIB/A90-81416/GAI 059,700 


ABSTRACTS 


Review of Si ay in the Biotechnology-Microbial Pest 
Control Agent Risk Assessment Program. 
PB90-265356/GAR 061,180 


AC LOSSES 
Loss ae method by tan delta meter for AC super- 


55080350776, GAR 060,302 


061,148 


061,225 


060,861 


SAMPLE ENTRY 


Keyword term Seismic Effects 


Title 


Experimental Study of Seismic Response of 


R.C. Setback Buildings, 


ACCELERATOR FACILITIES 
Environmental Assessment for US Department of Energy 
support of an lowa State University Linear Accelerator 
Facility at Ames, lowa. 
DE90013404/GAR 060,676 
Conventional facilities considerations in the configuration 
of a major accelerator laboratory. 
DE90014236/GAR 062,248 
ACCELERATORS 


Physics Division progress report for period ending Sep- 
tember 30, 1989. 

DE90012022/GAR 062,005 
Temporal characterization of the 19-MV, 700-kA 
HERMES Ill electron beam. 

DE90013495/GAR 062,093 
Brookhaven Accelerator Test Facility photocathode gun 
and transport beamline. 

DE90013741/GAR 062,139 
High brightness photocathode injector for BNL Accelera- 
tor Test Facility. 
DE90013742/GAR 062,140 


— space charge resonances and the space charge 


DESO01 3746/GAR 062,143 


Resonances in accelerators. 
DE90014101 /GAR 


Research in accelerator physics 

cal report, May 15, 1908-May 14 14,1 

DE90014354/GAR 062,254 

Research in accelerator physics (theory). Final technical 

r May 15, 1989-May 14, 1990. 

DE90014359/GAR 062,256 
ACCESS CONTROL 

wa Test for FDDi Medium Access Control 

PB90-265323/GAR 060,128 
ACCIDENT INVESTIGATIONS 

Ti/PETN accident investigation. Final report. 

DE90013611/GAR 061,780 

Marine Accident Report - Gi of the U.S. Tankship 

EXXON VALDEZ on Bligh William Sound, 


Near Valdez, Alaska, March 24, 1989. 
PB90-916405/GAR 


ACCIDENT PREVENTION 
Ergebnisse der Tcas-2 Simulationen in Rekonstruierten 
Gefaehrlichen Begegnungen (7/86 Bis € 6/89) (Results of 
TCAS-2 Simulations in Reconstructed Dangerous En- 
counters (July 1986 to June 1989)). 
N90-23375/0/GAR 


062,229 
ee Final techni- 


062,415 


062,411 


PB88-176359/GAR 832,782 


ACCIDENT STUDIES 
Study of the Relationships between Near Midair Colli- 
sions (NMAC’s), Midair Collisions (MAC’s) and Some Po- 
tential Causal Factors. 
PB90-268491/GAR 
ACCIDENTS 
Evaluating protective actions for chemical agent emer- 
890012030/GAR 059,787 


Radiation protection. Foreign trip report, April 8-16, 1988. 
DE90012352/GAR 061,217 


Radioactive and hazardous materials transportation: 
What local officials are telling us. 
DE90013215/GAR 061,521 


brags exercises: Cooperative training for transporta- 
DE90013220/GAR 062,408 


Time/loss 

DE90014195/GAR 

Mine Safety Education and Training Seminar. Proceed- 
ings: Bureau of Mines Technology Transfer Seminar, 
Pittsburgh, PA., May 17, 1988; Beckley, WV., May 19, 
1988; St. Louis, MO., May 24, 1988; and Reno, NV., May 


26, 1988. 
PB90-265570/GAR 061,403 
ACCOUNTING 


062,413 


U.S. Government Standard General Ledger. 
PB90-238726/GAR 
ACCUMULATORS (COMPUTERS) 
Area-Time Efficient Adders. 
N90-23905/4/GAR 060,123 
ACEC (ADA COMPILER EVALUATION CAPABILITY) 
Merging the Ada Compiler Evaluation Capability (ACEC) 
and the Ada Evaluation System (AES). 
AD-A224 583/5/GAR 060,130 
ACETATES 
Advanced studies of biological indirect liquefaction of 
coal. Topical on Task 2: Elimination of acetate as 


— from utilization. 
'90007648/GAR 


ACETYLCHOLINESTERASE 
ag cei aaaamaaaaiaaaagainas Pupillary 


unction. 
AD-A224 655/1/GAR 061,237 
mee and Cellular Mechanisms 


Acetyicholinesterase 
pA or peng ite Toxicity. 
AD-A224 981/1/GAR 061,249 


KW-1 


059,539 


060,411 





Primary Sequence of Acetyicholinesterase and Selective 
Antibodies for the Detection of Organophosphate Toxici- 


Rb-azes 175/9/GAR 061,144 


ACETYLENE 
Acetylene Terminated Aspartimides and Resins There- 


from. 
PATENT-4 889 912 059,961 


ACID ELECTROLYTE FUEL CELLS 
Seitai busshitsu wo mogi shita nenryo denchi denkyoku 
shokubai no kaihatsu. Gosei porufirin no shokubai kassei. 
(Development of catalyst for fuel cells by mimicing bio- 
re a cco h molecular oxygen to water cata- 
iron prophyrin). 

Be90etaa04/ GAR 060,517 
Rinsangata nenryo denchiyo suiso kyokyu system ni kan- 
suru chosa (2). (Survey concerning hydrogen suppling 
system for phosphoric acid fuel cells (Part 2)). 

DE90503593/GAR 060,519 


ACID RAIN 
Sixth annual Gatlinburg acid rain conference. Proceed- 


ings. 
D£90012825/GAR 059,719 


Application of artificial rain in experimental systems: 
Methods, results of case studies, and future needs. 
DE90013382/GAR 059,720 


Macroeconomic impacts of clean coal technologies and 
acid rain legislation: A comparative analysis. 
DE90013542/GAR 060,621 


Sugi no jukanryu, jukanu tokusei no kaiseki. Koritsuboku 
no jukanryu, jukanu no pH to EC. (Characteristics of 
stemflow and throughfall under Japanese cedars (Crypto- 
meria japonica). Characteristics of pH and EC in stem- 
flow and throughfall under isolated trees). 

DE90503785/GAR 060,630 


Sugi suitai to oxidant, kouryo no bunpu ni kansuru ichiko- 

satsu. (Decline of Japanese cedar (cryptomeria japonica) 

and potential correlation of oxidants and precipitation). 

DE90503786/GAR 060,631 
ACIDIFICATION 

Verzuringsonderzoek bij ECN. (ECN research on acidifi- 


cation). 
DE90797094/GAR 060,638 
Assessing the Response of Emerald Lake, an Alpine Wa- 


tershed in Sequoia National Park, California, to Acidifica- 
tion during Snowmelt by Using a Simple Hydrochemical 


060,650 


Model. 
PB90-266511/GAR 
Response of Forest Trees to Sulfur, Nitrogen, and Asso- 


ciated Pollutants. 

PB90-270539/GAR 
ACIDITY 

Analysis of Thermal Process of Low-and High-Acid Foods 

in Semirigid Containers. 

AD-A225 195/7/GAR 059,657 
ACOUSTIC DATA 

Noise Package: An Autonomous Ambient Noise Meas- 

urement System. 

AD-A224 852/4/GAR 060,237 

Correlation between Co-Registered SeaMARC Il, Sea- 

beam and SeaMARC | Sonar Data of the Same Seafloor 

on the Crest and Fianks of the East Pacific Rise; Quanti- 

tative Comparisons of System Resolution of Imaging of 

Seafloor Microt raphy. 

AD-A224 984/5/GAR 061,762 
ACOUSTIC DETECTION 

Target Detection in Noise by Echolocating Dolphins. 

AD-A224 605/6/GAR 060,236 
ACOUSTIC EMISSION 

Characterisation of Fatigue of Aluminium Alloys by 

Acoustic Emission. Part 1: Identification of Source Mech- 


anism. 
N90-23522/7/GAR 060,977 
Characterisation of Fatigue of Aluminium Alloys by 
Acoustic Emission. Part 2: Discrimination Between Pri- 
mary and Other Emissions. 
N90-23523/5/GAR 060,978 
ACOUSTIC EMISSION TESTING 


AE ho ni yoru boron sen(prime)i kyoka aluminum fukugo 
Zairyo no hakai yoshiki no kenkyu (2). AE hakei to sono 
power im kara no kento. (Study on failure modes 
of boron fiber reinforced aluminum composite materials 
by AE method. part 2. Power spectrum analysis of AE 


waves). 
DE90505522/GAR 060,918 


ACOUSTIC LOGGING 
Acoustic Measurements on Real and Synthetic Reservoir 


Rock. 
PB90-266958/GAR 061,410 


ACOUSTIC MEASUREMENT 
Voice Measures of Workload in the Advanced Flight 
Deck: Additional Studies. 
N90-23887/4/GAR 

ACOUSTIC MEASURING INSTRUMENTS 
ee Engineering Laboratory Project Summaries, 
PB90-265901/GAR 

ACOUSTIC REFLECTION 


Acoustic Reflections from Cylindrical Blocks on Arctic 
Ice, 1988. 


KW-2 


060,657 


059,784 


061,755 


VOL. 90, No. 23 


KEYWORD INDEX 


AD-A224 808/6/GAR 


ACOUSTIC RESONANCE 
Etude Numerique et Experimentale des Resonances 
d'une Coque Spherique Tres Mince (Numerical and Ex- 
perimental Study of the Resonances of Very Thin Spheri- 


cal Hulls). 
PB90-265786/GAR 061,751 
ACOUSTIC SCATTERING 

Time Domain Solution from the Frequency Domain: Appli- 

cation to Resonance Scattering from Elastic Bodies. 

AD-A224 720/3/GAR 061,804 

Apparent Coherent Energy Loss of Ice-Reflected, High- 

Frequency LFM Pulses. 

AD-A224 729/4/GAR 061,758 

Nonlinear Acoustics: Propagation in a Periodic Wave- 
ide and Scattering of Sound by Sound — on 


061,759 


D-A224 738/5/GAR 
Ultrasonic Scattering and NDE of Surface Breaking 


Cracks. 
AD-A225 136/1 061,979 


Diffusion Acoustique par une Coque Elastique (Acoustical 
Scattering from an Elastic Shell). 
PB90-270174/GAR 061,809 
ACOUSTIC VELOCITY 
Density-Sound Velocity Relationships for Two Marine 
Surface Sediment Classes. 
AD-A224 709/6/GAR 061,756 
ACOUSTIC WAVEGUIDES 
Stable Data-Adaptive Method for Matched-Field Array 
Processing in Acoustic Waveguides. 
AD-A225 071/0/GAR 
ACOUSTIC WAVES 
Target Detection in Noise by Echolocating Dolphins. 
AD-A224 605/6/GAR 060,236 
Acoustic Wavefield Distortion by Seamounts: A Finite 
Element Analysis. 
061,802 


061,808 


AD-A224 714/6/GAR 
Three-Dimensional Parabolic Equation Model That In- 
cludes the Effects of Rough-Boundaries. 
AD-A224 718/7/GAR 061,803 
Nonlinear Acoustics: Propagation in a Periodic Wave- 
juide and Scattering of Sound by Sound Second. 
D-A224 738/5/GAR 061,806 
ACOUSTICS 
Interactive shock structure response to passage through 
turbulence. 
DE90013293/GAR 061,824 


Cumulative Reports and Publications Through December 

31, 1989. 

N90-23898/1/GAR 060,227 

Technisch Physische Dienst TNO-TH, Jaarversiag ‘88 

(Activities Report in Technical-Physical Research). 

N90-24223/1/GAR 060,887 
ACOUSTO-OPTICS 


Akusto-optische Lokalisierung schneller, manoevrierender 
Flugziele. (Acousto-optical localization of fast, maneuvr- 
| air Ly 
TIB/B90-81372/GAR 060,238 
ACQUIRED IMMUNODEFICIENCY SYNDROME 
Test of idiotype Manipulation with Monoclonal Anti-T4 
Antibodies as a Potential Vaccine for AIDS. 
AD-A224 855/7/GAR 
ACQUISITION 
Quality Improvement: Does the Air Force Systems Com- 
mand Practice What It Preaches. 
AD-A224 615/5/GAR 061,270 
Regulatory Relief: Simplifying and Eliminating Contract 
Clauses. Volume 2. 
AD-A224 767/4/GAR 061,278 
Regulatory Relief: Simplifying and Eliminating Contract 
Clauses. Volume 1. 
AD-A224 768/2/GAR 061,279 
ACTINIDE COMPOUNDS 
Lanthanide and actinide organometallic chemistry. For- 
- trip report, April 3, 1987-April 16, 1987. 
DE90012306/GAR 059,911 


Thermal analysis of inorganic systems. Foreign trip 
report, August 15-27, 1988. 
059,915 


061,160 


DE90012359/GAR 


ACTINIDES 
Meetings on recent actinides research in chemistry. For- 
= trip report, April 17-24, 1988. 
DE90012315/GAR 059,912 
ACTIVATED CARBON TREATMENT 
Biodegradatie Xenobiotica Vil. Verbeterde Verwijdering 
van O-Cresol in igheid van Actieve Poederkool in 
Bioreactoren (Biodegradation of Xenobiotics VII. Im- 
proved Removal of O-Cresol in Presence of Activated 
Carbon in Biocultures). 
PB90-257320/GAR 060,738 
ACTIVATED SLUDGE PROCESS 
Biodegradatie Xenobiotica Vil. Verbeterde Verwijdering 
van O-Cresol in igheid van Actieve Poederkool in 
Bioreactoren (Bi tion of Xenobiotics Vi! Im- 
proved Removal of O-Cresol in Presence of Activated 
Carbon in Biocultures). 
PB90-257320/GAR 060,738 


Bulletin of Research !nstitute for Polymers and Textiles, 
No. 161, 1990-3. 


PB90-268707/GAR 


ACTIVATION ENERGY 
Stress Versus Temperature Dependent Activation Ener- 

ies in Creep. 
90-23773/6/GAR 


ACTUATORS 
Solid-State Sensor and Actuator Workshop Held in Hilton 
Head island, South Carolina on 4-7 June 1990. 
AD-A224 850/8 


ADA PROGRAMMING LANGUAGE 
Ada Compiler Validation Summary Report: Alsys Limited, 
AlsysCOMP 037 V4.3, INMOS T800 Transputer Imple- 
mented on a B405 TRAM (bare) (Host), INNVOS T222 
Transputer Implemented on a B416 TRAM (bare) 
(Target), 891213N1.10201. 
AD-A224 577/7/GAR 060,129 


Merging the Ada Compiler Evaluation Capability (ACEC) 
and the Ada Evaluation System (AES). 
AD-A224 583/5/GAR 060,130 


Ada Compiler Validation Summary Report: Alsys, Alsy- 
COMP-018, Version 4.32, VAX 6210 (Host and Target), 
891208A1.10228. 

AD-A224 616/3/GAR 060,131 


Ada Compiler Validation Summary Report: Alsys, Alsy- 
COMP-010, Version 4.32, MicroVAX li (Host and Target), 
891208A1.10229. 

AD-A224 617/1/GAR 060,132 


Ada Compiler Validation Summary Report: Certificate 
Number: 900204N1.10252 SD-Scicon pic XD Ada 
on V1.0-09 VAX Cluster Host and MC68000 
arget. 

AD-A224 627/0/GAR 060,133 


Ada Compiler Validation Summary Report: Certificate 
Number: 900115A1.10240 Alsys, AlsyCOMP 043, Version 
4.4 Macintosh licx Host and Target. 

AD-A224 635/3/GAR 060,134 


Ada Compiler Validation Summary Report: Certificate 
Number: 900208A1.10242 THOMSON-CSF, Division 
CIMSA SINTRA AlsyCOMP 041, Version 4.23 VAX 3300 
Host and THOMSON MLX32/20T Target. 

AD-A224 636/1/GAR 060,135 


Ada Compiler Validation Summary Report: Certificate 
Number: 900208A1.10243 THOMSON-CSF, Division 
CIMSA SINTRA AlsyCOMP-041, Version 4.23 VAX 3300 
Host and THOMSON CM68 (68020/68881) Target. 

AD-A224 783/1/GAR 060,137 


ADA Compiler Benchmarking: Initial Investigations. 
AD-A224 789/8/GAR 160, 138 


Ada Compiler Validation Summary Report: Certificate 
Number 891129A1.10227 Alsys, AlsyCOMP-011, Version 
5.1, VAX 6210 Host and Motorola MVME133A20 (68020/ 
68881) Target. 

AD-A225 093/4/GAR 060,141 


Ada Compiler Validation Summary Report: Certificate 
Number: 891102A1.10195 Alsys, AlsyCOMP 012, Version 
5.1, HP 9000 S 370 Host and Motorola MVME121 
(68010) Target. 

AD-A225 103/1/GAR 060,142 


Ada Compiler Validation Summary Report: Certificate 
Number 90013111.10267 Telesoft TeleGen2 Ada for SCO 
Unix V.3 ALR 386/216 Host and Target. 

AD-A225 187/4/GAR 060,143 


Testing of Elementary Functions in Ada. 
N90-23941/9/GAR 

ADAPTIVE COMMUNICATION 
Investigation of the Time-Spread in Overdense Meteor 


Trails. 
PB90-267022/GAR 060,108 


ADAPTIVE CONTROL SYSTEMS 
Robust and Adaptive Control. 
AD-A224 810/2/GAR 
ADAPTIVE FILTERS 
Robust, Adaptive Filtering for Data Transmission. 
AD-A224 853/2/GAR 
ADAPTIVE SYSTEMS 


Adaptable Driver-Car Interfacing and Mental Workload: a 
Review of the Literature. 
AD-A224 881/3/GAR 062,372 


Simulation Study of Self-Tuning Adaptive Control for 
Rougher Flotation. 
PB90-270166/GAR 


ADCP (ACOUSTIC DOPPLER CURRENT PROFILE) 
Submesoscale Structure of the California Current Near 
San Clemente Island. 

061,717 


059,964 
061,984 


060,324 


060, 166 


059,624 


060,112 


061,426 


AD-A224 874/8/GAR 


ADDING CIRCUITS 
Area-Time Efficient Adders. 
N90-23905/4/GAR 
ADDITIVES 
Process for Lowering the Dielectric Constant of Polyi- 
mides Using Diamic Acid Additives. 
PATENT-4 895 972 060,900 
Inhibition of Spontaneous Combustion of Coal. 
PB90-268764/GAR 
ADENOSINE TRIPHOSPHATE 
Covalent Incorporation of 3’-O-(4-Benzoyl)benzoyl-ATP 
= a P2 Purinoceptor in Transformed Mouse Fibrob- 
lasts. 


060,123 


061,415 





AD-A224 743/5/GAR 


ADENOVIRUSES 
Screening of Immunoenhancing Drugs with Antiviral Ac- 
tivity against Members of the Arena-, Alpha-, and Adeno- 


viridae. 
AD-A224 889/6/GAR 061,187 


ADIABATIC PROCESSES 
General formulas for the adiabatic propagation velocity of 
the normal zone. 
DE90013042/GAR 062,048 


ADJUSTMENT (PSYCHOLOGY) 
Family Adaptation in the Military. 
AD-A225 085/0/GAR 

ADRENAL GLAND 
Stress et Reponse Surrenalienne (Stress and Adrenal 


Response). 

PB90-270265/GAR 061,236 
ADSORPTION 

Examination of the Relationship between Surface En- 

hanced Raman Scattering (SERS) Intensities and Surface 

Concentration for Pyridine Adsorbed at the Polycrystalline 

Gold/Aqueous Solution Interface. 

AD-A224 801/1/GAR 059,891 
ADVANCED WEAPONS 

Report to the Congress on the Strategic Defense Initia- 

tive 1990. 

AD-A224 950/6/GAR 
AERIAL PHOTOGRAPHY 

Monitoring van Pioniervegetaties in de Oostvaardersplas- 

sen een camry van de Nauwkeurigheid (Accuracy 

of the Monitoring of Pioneer Vegetation in the Oostvaar- 

dersplassen, Netherlands). 

N90-23783/5/GAR 
AERIAL SURVEYS 

Development of an Airborne Sea Ice Thickness Measure- 

ment System and Field Test Results. 

AD-A224 867/2/GAR 061,761 
AERIAL WARFARE 

Investigation of Aircraft Maneuverability and Agility. (Final 

Report for June 1989-May 1990). 

AD-A224 587/6/GAR 
AEROACOUSTICS 

Experimental Performance and Acoustic Investigation of 

Modern, Counterrotating Blade Concepts. 

N90-23393/3/GAR 
AEROBRAKING 

Equilibrium Radiative Heating Tables for Earth Entry. 

N90-23675/3/GAR 062,340 
AERODYNAMIC CHARACTERISTICS 

Computer Code for the Prediction of Aerodynamic Char- 

acteristics of yore Airfoils at Transonic Speed. 

059,564 


061,096 


061,298 


061,264 


061,443 


061,317 


059,612 


N90-23359/4/GA! 


Experimental Performance and Acoustic Investigation of 
Modern, Counterrotating Blade Concepts. 
N90-23393/3/GAR 059,612 


Avion: A Detailed Report on the Preliminary Design of a 
79-Passenger, High-Efficiency, Commercial Transport Air- 


craft. 
N90-23395/8/GAR 059,614 


Lateral-Directional Stability and Control Characteristics of 
the Quiet Short-Haul Research Aircraft (QSRA). 
N90-23413/9/GAR 059,619 


AERODYNAMIC CONFIGURATIONS 
Stichting Nationaal Lucht- en Ruimtevaartlaboratorium, 
Versiag over Het Jaar 1987 (Activities Report in Aero- 
space and Aerodynamics). 
N90-24224/9/GAR 


Actuated Forebody Strakes. 
PATENT-4 917 333 


AERODYNAMIC DRAG 
Reduction de Trainee de Frottement Turbulent: Manipula- 
teurs de Couche Limite, Mars 1990 (Reducing Turbulent 
Friction Drag: Boundary-Limit Manipulators (March 


1990)). 
PB90-269846/GAR 059,582 


AERODYNAMIC FORCES 
Stars: An Integrated General-Purpose Finite Element 
Structural, Aeroelastic, and Aeroservoelastic Analysis 
Computer Program. 
N90-23768/6/GAR 


AERODYNAMIC HEATING 
Hosha ondokei ni yoru dannetsuyoku mokeijo no ondo 
bunpu sokutei shiken kekka. (Measurement of tempera- 
ture profile on adiabatic aerofoil model by radiation ther- 


mometer). 

DE90505517/GAR 059,562 
Aerodynamic Pressure and Heating-Rate Distributions in 
Tile Gaps around Chine Regions with Pressure Gradients 


at a Mach Number of 6.6. 
N90-23670/4/GAR 059,571 
Equilibrium Radiative Heating Tables for Earth Entry. 
N90-23675/3/GAR 062,340 
AERODYNAMIC LOADS 
Aerodynamic Pressure and Heating-Rate Distributions in 
Tile Gaps around Chine Regions with Pressure Gradients 
at a Mach Number of 6.6. 
N90-23670/4/GAR 
AERODYNAMIC STABILITY 
Aero-elastische stabiliteit van grote overtrekgeregelde 
windturbinerotoren. (Aero-elastic stability of large stall 
regulated wind turbine rotors). 


059,620 


059,622 


061,982 


059,571 


KEYWORD INDEX 


DE90797040/GAR 


Actuated Forebody Strakes. 

PATENT-4 917 333 
AERODYNAMICS 

New Aerodynamic Design of the Fenestron for improved 

Performance. 

AD-P005 987/3 059,560 


Recent development in the aerodynamics of wind tur- 


bines. 

DE90502034/GAR 060,516 
Aeronautical Engineering: A Continuing Bibliography with 
Indexes (Supplement 251). 

N90-23344/6/GAR 059,636 
Aeronautical Engineering: A Continuing Bibliography with 
Indexes (Supplement 252). 

N90-23345/3/GAR 059,637 


Hypersonic Aerodynamics of Spacecraft. 
N90-23361/0/GAR 
AEROELASTICITY 
Prediction Methods of Launcher Aeroelastic Stability. Ap- 
plication to the Ariane 5/Hermes Vehicle. Comparison 
with Test Results. 
062,331 


060,531 


059,622 


062,336 


N90-23451/9/GAR 
Stars: An Integrated General-Purpose Finite Element 
Structural, Aeroelastic, and Aeroservoelastic Analysis 
Computer Program. 
N90-23768/6/GAR 
AERONAUTICAL ENGINEERING 
Aeronautical Engineering: A Continuing Bibliography with 
Indexes (Supplement 251). 
N90-23344/6/GAR 059,636 
Aeronautical Engineering: A Continuing Bibliography with 
Indexes (Supplement 252). 
N90-23345/3/GAR 059,637 
AEROSOL GENERATORS 
Chemical characterization and toxicological evaluation of 
airborne mixtures: A system for generating mixed aero- 
sols from a petroleum based liquid and a fine solid. Final 


report. 

DE90011288/GAR 060,601 
AEROSOLS 

Inhalation Toxicity of Single Materials and Mixtures. 

AD-A224 937/3/GAR 061,244 

Optical Properties of Aerosols. 

AD-A225 007/4/GAR 059,898 

Organization, Access, and Exploration Facilities for Large 

Geophysical Databases: DATSAV Surface Meteorological 


Data. 

AD-A225 132/0/GAR 059,710 
Characterization of Solid Particle Screening Aerosols 
Using a Test Chamber. 

AD-A225 154/4/GAR 059,903 


Distribution functions and moments in the theory of co- 


agulation. 
TIB/B90-81433/GAR 059,948 
AEROSPACE CRAFT 
Modeling of Micromechanisms of Fatigue and Fracture in 
Hybrid Materials. 
AD-A225 042/1/GAR 
AEROSPACE ENGINEERING 
Expert System for the Study of High Duty Bonded Joints 
in Aerospace Structures. 
060,854 


061,982 


060,909 


N90-23753/8/GAR 


Langley Aerospace Test Highlights, 1989. 
N90-24221/5/GAR 
AEROSPACE INDUSTRY 


Development of deep drawn aluminum piston tanks. 
DE90013472/GAR 060, 


Aerothermodynamik von Ueberschaliflugzeugen. (Aero- 
thermodynamics of supersonic aircraft). 
TIB/A90-81377/GAR 059,586 
MBB Forschung und Entwicklung. Technisch-wissens- 
chaftliche Veroeffentlichungen 1989. (MBB research and 
development. Technical-scientific publications 1989). 
TIB/B90-81370/GAR 059,640 
AEROSPACE MEDICINE 
Aerospace Medicine and er A Continuing Bibliogra- 
phy with Indexes (Supplement 336). 
N90-23877/5/GAR 
AEROSPACE SCIENCES 
Jahrbuch 1989 der Deutschen Gesellschaft fuer Luft- und 
Raumfahrt e.V. (DGLR). Bd. 1. (Yearbook 1989 of the 
German Society for Air and Space Travel (DGLR). Vol. 


1). 
TIB/B90-81363/GAR 059,639 


AEROTHERMODYNAMICS 
Aerothermodynamik von Ueberschaliflugzeugen. (Aero- 
thermodynamics of supersonic aircraft). 
TIB/A90-81377/GAR 059,586 
AES (ADA EVALUATION SYSTEM) 
Merging the Ada Compiler Evaluation Capability (ACEC) 
and the Ada Evaluation System (AES). 
AD-A224 583/5/GAR 060,130 
AFC 913X1 OCCUPATIONAL THERAPY CAREER LADDER 
Occupational Therapy Career Ladder AFSC 913X1. 
AD-A225 012/4/GAR 059,757 
AFFIRMATIVE ACTION 
Introduction to Equal Employment Opportunity: Instructor 
Guide (Training Manuai). 


060,805 


I 


062,349 


AGRICULTURAL ECONOMICS 


PB90-780628/GAR 059,749 


Introduction to Equal Employment Opportunity: Partici- 
pant Manual (Training Manual). 
PB90-780636/GAR 059,750 


Managing the EEO Functions: Instructor Guide (Training 


Manual). 
PB90-780644/GAR 059,751 


Managing the EEO Functions: Participant Manual (Train- 


ing Manual). 
PB90-780651/GAR 059,752 


Train-the-Trainer: Introduction to Equal Employment Op- 
portunity and ee the EEO Functions. Attendee 
Manual (Training Manual). 

PB90-780669/GAR 


AFRICA 


Epidemiologie et Biologie des Affections Retrovirales Hu- 
= (Epidemiology and Biology of Human Retroviral 


linesses). 

PB90-266974/GAR 061,212 
Wood Processing in Liberia, Cote d'Ivoire, 

Ghana and a. 

PB90-268665/GAR 

Secondary Wood Processing in Africa. 

PB90-268681/GAR 

AFTERBURNING 

Investigation to define the physical/chemical constraints 

which limit NO(sub x) emission reduction achievable by 

reburning. Final report. 

DE90011457/GAR 060,603 

Investigation to define the physical/chemical constraints 

which limit NO(sub x) emission reduction achievable by 

a Quarterly report 5. 

DE90012402/GAR 060,605 

Investigation to define the physical/chemical constraints 

which limit NO(sub x) emission reduction achievable by 

reburning. Quart 


erly report No. 4. 
DE90012403/GAR 060,606 


a to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by 
—, Quarterly report No. 3. 
DE90012404/GAR 060,607 


Investigation to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by 
reburning. Quarterly report No. 2. 

DE90012405/GAR 060,608 
Investigation to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by 
reburning. Quarterly report No. 1. 

DE90012646/GAR 060,610 


Investigation to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by 


reburning. Quarterly report No. 9. 
DE90012648/GAR 060,611 


Investigation to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by 
reburning. Quarterly report 8. 

DE90012649/GAR 060,612 


Investigation to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by 
reburning. Quarterly report 7. 

DE90012650/GAR 060,613 


Investigation to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by 
poorer Ray weg report 6. 

DE90012651/GAR 


059,753 


060,993 


060,995 


060,614 


Emissions Reduction from MSW Combustion Systems 
Assessme 


Using Natural Gas. Task 2. Pilot-Scale nt of 
Emissions Reduction Strategies. Final Report August 
1987-October 1989. 
PB90-269648/GAR 


AGED DRIVERS 
Older Driver Pilot Program. 
PB90-269994/GAR 
AGGREGATES 
Alkali-Aggregate Reaction in Concrete Containing Fly 
Ash: Final Report. 
PB90-267055/GAR 059,991 
Preliminary Engineering, Monitoring of Construction, and 
Initial Performance Evaluation: Use of Ponded Fly Ash in 
Highway Road Base. 
PB90-267279/GAR 
Evaluation of Procedures for Testing Aggregates. 
PB90-267451/GAR 
AGING (MATERIALS) 
Review Strength, Deformation, Fracture Behaviour and 
Ductility of Aluminum-Lithium Alloys. 
AD-A225 150/2/GAR 060,968 
AGING (METALLURGY) 
Tensile properties of alloys 800H and 617 in the range 
20 to 950 Cc 
060,989 


060,656 


060,029 


060,025 


060,028 


TIB/B90-81436/GAR 
AGING (PHYSIOLOGY) 

Public Relations Plan for the Orange County Department 

on 7 

AD Anas 908/4/GAR 062,420 
AGRICULTURAL ECONOMICS 

World Oilseed Situation and Market Highlights, August 

1990. 
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PB90-266057/GAR 


World Agricultural Production, August 1990. 
PB90-266065/GAR 059,642 
Foreign Agricultural Trade of the United States (FATUS), 
May/June 1990. 
PB90-266487/GAR 059,643 


Journal of Agricuitural Economics Research, Volume 42, 
Number 2, 1990. 
PB90-266719/GAR 059,644 
Food and Agricultural Export Directory, 1990. 
PB90-272261/GAR 
AGRICULTURAL WASTES 
Briquetting of agricultural and forestry residues in the de- 
veloping countries: a pms is of the publications on this 
subject and a summary of experiences. 
DE90784639/GAR 060,486 
AGRICULTURE 
Proceedings of the International Symposium on Water 
Quality Modeling of Agricultural Non-Point Sources. Part 
1. Held at Utah State University, Logan, Utah, on June 
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N90-24224/9/GAR 059,620 


Actuated Forebody Strakes. 
PATENT-4 917 333 
AIRCRAFT CONSTRUCTION MATERIALS 
Modeling of Micromechanisms of Fatigue and Fracture in 
Hybrid Materials. 
AD-A225 042/1/GAR 060,909 
AIRCRAFT CONTROL 
Actuated Forebody Strakes. 
PATENT-4 917 333 
AIRCRAFT DESIGN 
Mission-Oriented Flying Qualities Criteria for Helicopter 
ign via In-Flight Simulation. 
AD-P005 978/2 059,595 
Preliminary Design of a Supersonic Short Takeoff and 
Vertical Landing (STOVL) Fighter Aircraft. 
N90-23394/1/GAR 059,613 


Avion: A Detailed Report on the Preliminary Design of a 
79-Passenger, High-Efficiency, Commercial Transport Air- 


craft. 
is 23395/8/GAR 


igh Speed Civil Transport. 
NOO- 23396/6/GAR 059,615 


Feasibility Study for a Microwave-Powered Ozone Sniffer 
Air 


craft. 
N90-23397/4/GAR 059,616 


AIRCRAFT ENGINES 
Comparative Engine Performance Measurements Held in 
Torino, Italy on 14-15th May 1990, London, United King- 
dom, 17-18 May 1990, Montreal, Canada, 4-5th June 
1990 and Monterey, California, 7-8th June 1990 (Mesures 
Comparatives des Performances des Moteurs). 
AD-A224 601/5/GAR 060,066 
Relational Contract: Applicable to Department of Defense 
Contracts. 
AD-A224 704/7/GAR 061,274 
Analysis of Internal Flow in a Ventral Nozzle for STOVL 
Aircraft. 
N90-23404/8/GAR 
AIRCRAFT EQUIPMENT 
Apparatus for Cooling Electronic Components in Aircraft. 
PATENT-4 934 154 059,629 
AIRCRAFT MAINTENANCE 
Evaluation of the Effects of ‘Hand’ Sanding and Plastic 
Media Blasting (PMB) Paint Removal Methods on Graph- 
ite/Epoxy Composite Materials. 
AD-A224 926/6/GAR 060,894 


Hardening Surveillance Illumination Using Aircraft Anten- 


nas. 
AD-A225 143/7/GAR 059,591 


“ae Maintenance Safety Articles, January/February 
AD-A225 152/8/GAR 

AIRCRAFT MANEUVERS 
Fighter Agility Metrics, Research, and Test. 
N90-23386/7/GAR 

AIRCRAFT NOISE 


Untersuchung von Massnahmen zur Minderung der Ger- 
aeuschemission bei Ultraleichtflugzeugen. (Investigation 
of actions to reduce noise emissions in ultralight air- 


crafts). 
TIB/A90-81375/GAR 


AIRCRAFT PERFORMANCE 
Overcoming the Beliman’s Curse of Dimensionality in 
Optimization Problems. 
23391/7/GAR 059,610 
esinang Short-Period Dynamics Using an Extended 


N90-23392/5/GAR 059,611 


Lateral-Directional Stability and Control Characteristics of 
the Quiet Short-Hau! Research Aircraft (QSRA). 
N90-23413/9/GAR 
AIRCRAFT PILOTS 
ee» und Konzeption des Pilotenunterstuet- 
zungssystems ASPIO. (Problem definition and conception 
of the ASPIO pilot support system). 
TIB/B90-81369/GAR 
AIRCRAFT SAFETY 


Aviation Security: Corrective Actions Underway, But 
Better Inspection Guidance Still Needed. Report to the 
Chairwoman, Government Activities and Transportation 
Subcommittee, Committee on Government Operations, 
House of Representatives. 
N90-23367/7/GAR 
AIRCRAFT STRUCTURES 


ee A oo pease tua ataatins 4- and -2,6- 
PATENT 0808 886 896 059,960 


AIRFOILS 


Observations of dynamic stall phenomena on an oscillat- 
ing airfoil with shear-stress-sensitive liquid crystal coat- 
D£89013932/GAR 059,561 
Hosha ondokei ni yoru dannetsuyoku mokeijo no ondo 
bunpu sokutei shiken kekka. (Measurement of tempera- 


KW-6 VOL. 90, No. 23 


059,622 


059,622 


059,614 


059,617 


061,308 


059,609 


059,623 


059,619 


062,359 


062,410 


KEYWORD INDEX 


ture profile on adiabatic aerofoil model by radiation ther- 


mometer). 
DE90505517/GAR 059,562 


Computer Code for the Prediction of Aerodynamic Char- 
acteristics of Liftin rg Airfoils at Transonic Speed. 
N90-23359/4/GAI 059,564 


Prediction of Aerodynamic Performance of Airfoils in Low 
Reynolds Number Flows. 
N90-23360/2/GAR 059,565 


Euler Code Predicted Separation at the Airfoil Trailing 


oe 
N90-23364/4/GAR 059,568 


AIRFRAMES 
Characterisation of Fatigue of Aluminium Alloys by 
Acoustic Emission. Part 2: Discrimination Between Pri- 
mary and Other Emissions. 
N90-23523/5/GAR 
AIRPORT SECURITY 
Aviation Security: Corrective Actions Underway, But 
Better Inspection Guidance Still Needed. Report to the 
Chairwoman, Government Activities and Transportation 
Subcommittee, Committee on Government Operations, 
House of Representatives. 
N90-23367/7/GAR 
ALARM SYSTEMS 
PC-based simulations: Effective, low-cost, alternative 
training in tactical decision-making for the US Department 
Of Energy’s protective forces. 
DE90012583/GAR 061,679 
ALASKA 


Selected Significant Mineral Deposits in Alaska: A Miner- 
als Availability System Overview. 
PB90-266651/GAR 061,409 


Water Resources Data for Alaska, Water Year 1989. 

PB90-270620/GAR 060,759 
ALASKA SEA GRANT COLLEGE PROGRAM 

Alaska Sea Grant College Program Project Directory 

1990-1991. 

PB90-266875/GAR 
ALBORAN SEA 

Variations in the Structure of the Anticyclonic Gyres 

Found in the Alboran Sea. 

AD-A224 724/5/GAR 
ALBUMINS 

Nuclear Medicine Program progress report for quarter 

ending March 31, 1990. 

DE90013608/GAR 
ALCOHOL FUELS 

Ethanol production by immobilized microorganisms. For- 

- trip report, May 27-June 9, 1988. 

DE90012277/GAR 060,461 
ALCOHOLISM 


Alcohol and Drug Abuse Hospitalizations Among Subma- 
rine Personnel in the U.S. Navy. 
AD-A224 793/0/GAR 


ALGAE 


Reports of the Government Industrial Research Institute, 
Chugoku, No. 30, March 1988. 
PBS90-269028/GAR 060,986 


ALGEBRA 


Models for Propositional Dynamic Logic. 
N90-24046/6/GAR 


ALGERIAN BASIN 


Circulation in the ~ Basin during June 1986. 
AD-A224 723/7/GA\ 061,715 


ALGORITHMS 


per Processing Research Program. 
A224 600/7/GAR 060,217 


Enhancement of the Omega System Availability Algo- 


rithm 
AD-A224 814/4/GAR 


Orderings of N-Tuples. 
AD-A224 884/7/GAR 061,003 


Cumulative Reports and Publications Through December 
31, 1989. 
N90-23898/1/GAR 
Area-Time Efficient Adders. 
N90-23905/4/GAR 060,123 


O(Square Root of n) Complexity Reduction for the Long- 
Step Path-Following Algorithm for Linear Programming. 
N90-23940/1/GAR 061,056 


Sequencing and Scheduling: Algorithms and Complexity. 
N90-23942/7/GAR 060, 16. 


Scheduling around a Small Common Due Date. 
N90-23943/5/GAR 


Bit-Optimal Election in Synchronous Rings. 
eegsinupenpetata 


Parallel Al im for Global Routing. 
N90-23959/1/GAR 

Finding Minimum Area K-Gons. 
N90-23967/4/GAR 061,020 


Designing Distributed Algorithms by Means of Formal Se- 
q ly Phased Reasoning. 
N90-23969/0/GAR 060, 180 


Distributed Hierarchical Routing. 
N90-23986/4/GAR 


060,978 


062,410 


059,653 


061,716 


061,133 


061,205 


061,031 


061,455 


060,227 


060, 168 
060,169 


060,172 


060, 186 


Efficient Motion Planning for an L-Shaped Object. 
N90-24073/0/GAR 


ALIGNMENT 


Optical Fiber-to-Channel Waveguide Coupler. 
PATENT-4 930 854 


ALKALI AGGREGATE REACTIONS 
a Reaction in Concrete Containing Fly 
Ash: Final Repoi 
PB90- 367088) GAR 


ALKALI METALS 
Metal ion complexation by ionizable crown ethers. 


Progress report, January 1, 1988-December 31, 1990. 
DE90013956/GAR 059,935 


ALKALINE EARTH METALS 
Metal ion complexation by ionizable crown ethers. 
Progress report, January 1, 1988-December 31, 1990. 
DE90013956/GAR 059,935 


ALKYL RADICALS 
Organotransition-Metal Metallacarboranes. 15.(1) = 
specific B-Alkylation of (arene)M(Et2C2B3H5) (M 
Ru) and (C5Me5)Co(Et2C2B3H5) Sandwich Complexes. 
AD-A224 630/4/GAR 059,861 


Kinetic Study of the Polymerization of Alkyl Vinyl Ethers 
by HI/l2 Catalyst. 
AD-A224 659/3/GAR 


ALKYLATION 
Organotransition-Metal Metallacarboranes. 15.(1) ie 4 
specific B-Alkylation of (arene)M(Et2C2B3H5) (M 
Ru) and (C5Me5)Co(Et2C2B3H5) Sandwich Complexes. 
AD-A224 630/4/GAR 059,861 


ALLOYS 
Ineffective Lengths in Metal Matrix Composites. 
AD-A224 621/3/GAR , 


Purification of Metal Fluorides for the Ultra Low Loss Pro- 


we 
D-A224 701/3/GAR 059,874 


Advanced Research and Technology Development (AR 
and TD) materials program implementation plan for fiscal 
years 1990 through 1994. 

DE90012035/GA\ 060,933 


ALLUVIAL FANS 
Phase 1 Sediment Engineering Investigation of the Ca- 


liente Creek Drainage Basin. 
AD-A224 859/9/GAR 059,970 


Estimating Sediment Delivery and Yield on Alluvial Fans. 
AD-A225 193/2/GAR 059,981 


ALPHA-BEARING WASTES 


Integrated Data Base: Status and waste projections. 
DE90009243/GAR 061,530 


Alpha,n reactions in vitrified waste. 
DE90011520/GAR 061,531 


Vegetation uptake from burial ground alpha waste trench- 


es. 
DE90012045/GAR 060,564 


Radioactive waste definitions, standards, criteria, and ap- 
proaches in the United States of America. 
DE90013280/GAR 061,561 


Integral Monitored Retrievable Storage (MRS) Facility 
conceptual basis for design. 
DE90013333/GAR 061,565 


Integral Monitored Retrievable Storage (MRS) Facility 
=" design report. Volume 1, Book 2, Design de- 


scriptio 
DE900!: 3335/GAR 061,567 


Potential for long-term isolation by the Waste Isolation 
Pilot Plant disposal system. Status report. 
DE90013540/GAR 060,677 


Authigenic clay minerals in the Rustler Formation, WIPP 
Site area, New Mexico. 

DE90013556/GAR 061,589 
characterization 


Contact-handied _ transuranic 
061,594 


based on existing records. 

DE90013645/GAR 

Stored, contact-handied transuranic waste characteriza- 
tion at the Hanford Site. 

DE90013646/GAR 061,595 
Waste Isolation Pilot Plant dry bin-scale integrated sys- 
tems checkout plan. 

DE90013697/GAR 061,597 


Hanford Waste Vitrification Plant: The project and proc- 
ess systems. 
DE90014341/GAR 


ALPHA PARTICLE SPECTROSCOPY 


U.K. National Radiological Protection Board Radon Cali- 
bration Procedures. 
PB90-255308/GAR 061,503 


ALPHA PARTICLES 


1988 environmental monitoring report, Sandia National 
Laboratories, Albuquerque, New Mexico. 
DE90013799/GAR 


ALPHA SPECTRA 


Nuclear spectroscopy with Si PIN diode detectors at 
room temperature. 
DE90013681/GAR 062,124 


Automated calculation of alpha energy spectra. 
DE90014064/GAR 


060,298 


059,991 


059,949 


waste 


061,620 


060,771 


062,211 





ALPHAVIRUSES 
Screening of Immunoenhancing Drugs with Antiviral Ac- 
bess A against Members of the Arena-, Alpha-, and Adeno- 
viridae. 

AD-A224 889/6/GAR 


ALTERNATING CURRENT 
Electrical Conductivity in Solid Solutions of La(5- 
bea gp 5+ /2)(M = Ce(4+ ) and Th(4+ ); 0.0 

or = X < 0.3) with a Fluorite-Related Structure. 
AD-A225 082/7/GAR 059,867 

ALTERNATIVE FUELS 

Densified refuse derived fuel: 


source. 
DE90013668/GAR 


ALTITUDE 
Cloud Volume Statistics for Southern Sweden. 
N90-23830/4/GAR 


ALTITUDE TESTS 
Erweiterung des Stuttgarter Hoehenpruefstandes. 
Schlussbericht. (Enhancement of the Stuttgart altitude 
test facility. Final report). 
TIB/A90-81384/GAR 


ALUMINIUM 
Vacuum deposition system. 
DE90013524/GAR 060,853 


Hangoseishi zetsuen OF cable no kurikaeshi mage hiro 
tokusei. (Cyclic bending fatigue characteristics of laminat- 
ed paper insulated OF cables). 

DE90503410/GAR 060,297 


Energy-loss measurements with heavy ions at relativistic 
energies. 
TIB/B90-81428/GAR 


ALUMINIUM 27 TARGET 
Complex fra: an production in 50 MeV/A (sup 197)Au 
+ (sup 12)C, (sup 27)Al, and (sup nat)Cu reactions. 
DE90013846/GAR 062,180 
Binary and multifragment decay of very hot nuclei. 
DE90014186/GAR 062,244 


ALUMINIUM ALLOYS 
Advanced Research and Technology Development (AR 
and TD) materials program implementation pian for fiscal 
years 1990 through 1994. 
DE90012035/GA\ 060,933 


Designing precipitation-strengthened iron-aluminides for 
high-temperature applications. 
DE90013832/GAR 


061,187 


An alternative energy 
060,963 


059,727 


059,635 


062,285 


060,941 


Ausscheidungsverhalten einer ferritischen FeNiAl-Legier- 
un ] unter Bestrahlung. (Precipitation behaviour of a ferrit- 


eNiAl alloy under irradiation). 
TIB/B90-81435/GAR 


ALUMINIUM BASE ALLOYS 
Formation of cubic LI(sub 2) phases from Al(sub 3)Ti and 
Al(sub 3)Zr by transition metal substitutions for Al. 
DE90012288/GAR 060,971 


Weldment mechanical properties of aluminum-copper-lith- 

ium alloy, 2090, at ambient and cryogenic temperatures. 

DE90014178/GAR 060,976 
ALUMINIUM OXIDES 

Effect of crystal orientation on damage accumulation in 

chromium-implanted Al(sub 2)O(sub 3). 

DE90012294/GAR 060,955 


Study of the elastic properties of Al(sub 2)O(sub 3) and 
Si(sub 3)N(sub 4) matrix composites with SiC whisker re- 
inforcement. 

DE90013674/GAR 060,914 


Experimental and kinetic modeling of acid/base redox re- 
actions over metal oxide catalysts. 
DE90013835/GAR 059,933 


TRUEX process solvent cleanup with solid sorbents. 
DE90013887/GAR 061,670 


Surfaces and interfaces of ceramics and metals. 
Progress report, July 1989-July 1990. 
DE90014381/GAR 059,938 


ALUMINUM 

Speinare Coatings Derived 

Ti(OC(2)H(5)(4))-Modified Organosilane Precursors. 
AD-A224 775/7/GAR 060,893 

Nanomechanics of Thin Films. 

AD-A225 180/9/GAR 


ALUMINUM ALLOYS 
Review Strength, Deformation, Fracture Behaviour and 
Ductility of Aluminum-Lithium Alloys. 
AD-A225 150/2/GAR 060,968 


Fundamental Concepts of Wettability and Interfacial Bond 


Strength in Aluminum Matrix, SiC-Reinforced Composites. 
AD-A225 158/5/GAR 060,912 


Characterisation of Fatigue of Aluminium Alloys by 
Acoustic Emission. Part 1: Identification of Source Mech- 


anism. 
N90-23522/7/GAR 060,977 


Characterisation of Fatigue of Aluminium Alloys by 
Acoustic Emission. Part 2: Discrimination Between Pri- 
mary and Other Emissions. 
N90-23523/5/GAR 

Fract hic Observations on Fatigue Crack Growth in 
2024-T3 Sheet Material under Flight-Simulation ss. 
N90-23760/3/GAR 060,981 

ALUMINUM GALLIUM ARSENIDE 
Photoreflectance for in-Situ Characterization of Mocvd 


Growth of Semiconductors under Micro-Gravity Condi- 
tions. 


060,962 


from 


061,943 


060,978 


KEYWORD INDEX 


N90-23576/3/GAR 


ALUMINUM OXIDE 
High-Efficiency Grinding of Al203.TiC Ceramics with Cast 
Iron Boi Diamond Wheel. 

PB90-268178/GAR 

ALUMINUM OXIDES 
HREM Studies of Interfaces in ZrO2/AI203 Ceramics. 
AD-A224 901/9 060, 


HREM of Incoherent ZrO2/AI203 Interfaces. 
AD-A224 902/7 


Nanomechanics of Thin Films. 
AD-A225 180/9/GAR 061,943 


Controlled Crack Growth Specimen for Brittle Systems. 
N90-23543/3/GAR 060, 
ALUMINUM TITANIUM HARDENERS 
Etudes Fondamentales sur les Composes Intermetalli- 
ques (Basic Research on Intermetallic Alloys). 
3B90-270232/GAR 
AMBIENT NOISE 
Noise Package: An Autonomous Ambient Noise Meas- 
urement System. 
AD-A224 852/4/GAR 
AMERICAN CATHOLICS 
pom Catholic Responses to Evolutionary Theories, 
AD-A224 682/5/GAR 
AMERICAN INDIANS 
Potential Effects of OCS Oil and Gas Activities on 
Oregon and Washington Indian Tribes: Description of 
ne nn Environment and Legal Status of 16 Speci- 
it 
PB90-263336/GAR 
AMERICIUM 241 
Vegetation uptake from burial ground alpha waste trench- 


es. 
DE90012045/GAR 060,564 


Nuclear spectroscopy with Si PIN diode detectors at 

room temperature. 

DE90013681/GAR 
AMINES 

Pulsed laser fluorometry for environmental a 

DE90013163/GAR 1,102 
AMINO RESINS 

Novel Phenol Derivative and Process for the Production 

of the Same. 

PAT-APPL-7-574 014/GAR 
AMMONIA 


— Production in Free-Jet Expansions: Chloroben- 
‘ene Seeded in Ammonia. 
AD-A224 692/4/GAR 059,873 


Comment on the Paper ‘Electron Bombardment Frag- 
mentation of Size Selected NH3 Clusters’. 

AD-A224 753/4/GAR 059,890 
Ammonia Chemisorption Studies on Silicon Cluster lons. 
AD-A224 949/8/GAR 059,896 
Sekitan ka nenryochu no anmonia jokyo ni kansuru 
kenkyu (1). Sanso chunyu ni yoru anmonia bunkai ni 
tsuite no ichikosatsu. (Study on removal of ammonia in 
coal derivel gaseous fuel (Part 1). Ammonia decomposi- 
tion mechanism by oxygen). 

DE90503043/GA\ 060,425 


bg acme bij ECN. (ECN research on acidifi- 


ion). 
DE90797094/ GAR 060,638 


AMMONIUM COMPOUNDS 
Catalyst dispersion and ema under conditions of tem- 
perature-staged liquefaction. Technical progress report, 
January-March 1990. 
DE90013059/GAR 059,920 
AMORPHOUS MATERIALS 
Mechanical and Linear Viscoelastic Properties of High 
— im ge Obtained from Tensile and Dead- 


ests. 
AD-A225 203/9/GAR 059,955 


AMPHIBIOUS VEHICLES 
Amphibious Vehicle Propulsion System. Volume 1. 
AD-A224 841/7/GAR 061,783 
Amphibious Vehicle Propulsion System. Volume 2. 
AD-A224 842/5/GAR 061,794 
AMPLIFIERS 
Preliminary measurements on the 2 (times) 2 (times) 1 
multi-segment ead (MSA). 
DE90013517/GA 060,270 
ANADROMOUS FISHES 
Umatilla Basin Habitat Improvement Project. Annual 
report 1989. 
DE90014141/GAR 060,733 
Influence of habitat modifications on habitat composition 
and anadromous salmonid populations in Fish Creek, 


Oregon, 1983--88. Annual report, 1988. 
DE90014143/GAR 061,421 


Hatchery Effectiveness Technical Work Group: Retreat 


proceedings. 
DE90014146/GAR 061,434 


Smolt monitoring at the head of Lower Granite Reservoir 
and Lower Granite Dam. Annual report, 1989. 
DE90014150/GAR 061,436 


061,963 


060,891 


hy 


060,870 


060,987 


060,237 


059,735 


059,756 


062,124 


059,958 


ANTIBODIES 


ANAEROBIC PROCESSES 


Screening Protocol for Assessing Toxicity of Organic 
Chemicals to Anaerobic Processes. 
PB90-263252/GAR 061,258 


ANALYSIS (MATHEMATICS) 
Cumulative Reports and Publications Through December 


31, 1989. 
NS0-23898/1/GAR 060,227 


ANHYDRIDES 
Substituted 1,1 eres -2,2,2-Trifluoroethanes and Proc- 
esses for Their ‘Synthesi 
PATENT-4 885 116 
ANIMAL BEHAVIOR 
Biological manipulation of migration rate: The use of ad- 
vanced photoperiod to accelerate smoltification in year- 
ling chinook salmon. Annual report 1988/1989. 
DE90013804/GAR 061,158 
ANIMAL CELLS 
Production and repair of aflatoxin B(sub 1)-induced DNA 


290813810/GAR 061,257 
ANIMAL MIGRATIONS 


Biological manipulation of migration rate: The use of ad- 
vanced phot to accelerate smoltification in year- 
ling chinook salmon. Annual report 1988/1989. 
DE90013804/GAR 061,158 


ANIMALS 
Integrated Criteria Document, Copper: Effects. Republica- 
tion of Report No. 758474003, October 1987. Appendix 
to Report No. 758474009. 
PB90-265844/GAR 


ANNEALING 
Evaluation of a Modified Simulated Annealing Algorithm 


for Various Formulations. 
AD-A224 678/3/GAR 061,051 


Ethylene Chemisorption on Levitated Silicon Cluster lons: 
Evidence for Annealing. 
AD-A224 928/2/GAR 
Laser Annealing of Silicon Clusters. 
AD-A224 946/4/GAR 
ANODES 
Development of alternative anode materials for moiten 
carbonate fuel cells. Dutch MCFC Development Pro- 
ramme. Final report May 1986 to December. 
060,538 


059,959 


060,746 


059,893 


059,877 


E90797093/GAR 


ANTARCTIC REGIONS 
NIMBUS-7 TOMS Antarctic Ozone Atlas: August Through 


November, 1989. 
N90-23837/9/GAR 059,728 


ANTARCTICA 


Bestimmung von Spurenmetallen in Proben aus der mar- 
inen Umgebung und der Antarktis als Grundlage fuer das 
Verstaendnis des a ischen Transportes von 
Schwermetallen und Analyse von Metallspuren in Reinst- 
kupfermatrices. (Determination of trace metals in sam- 
ples from the marine environment and the Antarctic as a 
basis for understanding the atmospheric transport of 
heavy metals, and analysis of metal traces in ultra-pure 


copper matrices). 

TIB/A90-81410/GAR 
ANTENNA RADIATION PATTERNS 

Measurement Results of the FEL-TNO Planar Rectangu- 


lar Near Field Facility (1978-1989)--Translation. 
AD-A225 065/2/GAR 060,263 


ANTENNAS 
Planar Near-Field Measurement of Non-Reciprocal An- 
tennas--Translation. 
AD-A225 063/7/GAR 060,262 


ANTHROPOMETRY 
Anthropometric Survey of US Army Personnel (1988): 
Correlation Coefficients and Regression Equations. Part 
1. — Techniques, Landmark, and Measurement 


Definitio 
AD-A224 § 986/0/GAR 061,286 


Anthropometric Survey of US Army Personnel (1988): 
Correlation Coefficients and bee eee Equations. Part 
2. Simple and Partial Correlation Tables-Male. 

AD-A224 987/8/GAR 061,287 


Anthropometric Survey of US Army Personnel (1988): 

Correlation Coefficients and Ri ion Equations. Part 
imple and Partial Correlation Tables-Female. 

AD-A224 988/6/GAR 061,288 


Anthropometric Survey of US Army Personnel (1988): 
Correlation Coefficients and Regression Equations. Part 
4. Bivariate Regression Tables. 

AD-A224 989/4/GAR 061,289 
Anthropometric Survey of US Army Personnel (1988): 
Correlation Coefficients and Regression Equations. Part 
5. Stepwise and Standard Multiple Regression Tables. 
AD-A224 990/2/GAR 061,290 


Anthropometric Survey of U.S. Army Personnel: Methods 

and Summary Statistics 1988. 

AD-A225 094/2/GAR 061,299 
ANTIBODIES 

Binding Assays for the Quantitative Detection of P. brevis 

Polyether Neurotoxins in Biological Samples and Anti- 


bodies as Therapeutic 
AD-A224 942/3/GAR 061,245 


060,661 


December 1, 1990 KW-7 





Primary Sequence of Acetyicholinesterase and Selective 
Antibodies for the Sermeten of Organophosphate Toxici- 
Ro-azes 175/9/GAR 061,144 


Radiolabeling techniques using iodine-123. Foreign trip 


report, August 11-30, 1987. 
DE90012355/GAR 061,218 


ANTICONVULSANTS 
Anticonvulsant Effects of Diazepam and MK-801 in 


AD-A224 748/4/GAR 061,184 
ANTICYCLONIC GYRES 


boran 
AD-A224 724/5/GAR 


ANTIDIOTYPIC ANTIBODIES 
Test of idiotype Manipulation with Monoclonal Anti-T4 
Antibodies as a Potential Vaccine for AIDS. 
AD-A224 855/7/GAR 061,160 


ANTIDOTES 
Anticonvulsant Effects of Diazepam and MK-801 in 


AD-A224 748/4/GAR 061,184 


Protective Effect of igmine Plus Adjunct in Non- 
Human Primates ee tones 

AD-A224 886/2/GAR 061,186 
Prophylactic and Treatment Drugs for Organophosphorus 


Poisoning. 
AD-A224 977/9/GAR 061,248 


ANTIFOULING COATINGS 
Reduction de Frottement Sy a Parietal (Re- 


duction of + ee Surface Friction). 
PB90-265703/GA' 061,750 
ANTIGENS 
of Plasmodium. 


se Proteins 
PAT-APPL-7-483 516/GAR 061,151 


Etude Moleculaire de |’Expression des Genes des Anti- 
de Surfac de la Paramecie (Molecular Study of the 
Expression of Paramecia Surface Antigens). 

PB90-266982/GAR 061,171 


ANTIHISTAMINICS 
Complex Cognitive Performance and Antihistamine Use 
(Executive Summary). 
AD-A224 602/3/GAR 061,181 


ANTIMATTER 
Confinement of nonneutral plasma in unconventional ge- 
ometries. 
DE90013048/GAR 062,052 
ANTIOXIDANTS 
Biological effects of combined exposure to coal fly ash 
eee Effects on metabolic activities in 
DE90583419/GAR 060,629 


ANTIREFLECTION COATINGS 
re on optical materials for use in 


sea 90013489/GAR 061,857 


database at 1064 nm. 
DESoO134 /GAR 


ANTISUBMARINE WARFARE 
Validation and Application of COGNET Model of Human- 
Computer Interaction in Naval Air ASW. 
AD-A224 674/2/GAR 061,266 


ANTIVIRAL AGENTS 
Combination Chemotherapy Using Immune Modulators 
a Antiviral Drugs Against Togaviruses and Bunyavir- 
AD-A224 673/4/GAR 061,182 
Soap uaeees oelions of too Mone highs aod faa 
against Members of the Arena-, Alpha-, and Adeno- 
AD-A224 889/6/GAR 061,187 
Novel Approaches for Targeting Antiviral Agents in the 
— of Arena-, Bunya-, Flav, and Retroviral infec- 
AD-A225 010/8/GAR 061,189 
APERTURES 
an ae Re eens a ey ae 
AD-A224 780/7/GAR 061,842 


APPLICATIONS PROGRAMS (COMPUTERS) 


—- — Displacements of the Surface of the 
N90-23850/2/GAR 061,724 


Tidal Displacements of the Surface of the 
Earth, V 2. 
N90-23851/0/GAR 061,725 
APPRENTICESHIP 
a Learning Techniques for Knowledge 
AD ADs 044/7/GAR 059,759 


APPROACH 


Examination of RTCA/DO-198 Position Reconstruction 
Algorithms for Area Navigation with the Microwave Land- 


AB.Alos 8 
A224 804/5/GAR 062,353 


Dallas/Fort Worth Simulation. roche = ‘aes Simultane- 
ous Parallel ILS Approaches (Ti 
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061,716 


061,858 


KEYWORD INDEX 


AD-A224 951/4/GAR 


APPROACH CONTROL 
Analysis of Sequencing and Scheduling Methods for Ar- 


rival Traffic. 
N90-23373/5/GAR 062,356 


APPROPRIATE TECHNOLOGY 
Sekitan no ne pag kako (2). ~— cleaning gijutsu heno 
biseibutsushori no ni kansuru (Biopro- 
— : coal 2). "fapiaen of bioprocessing to coal 


on lechnique). 
DE90507845/GAR 060,485 


APPROPRIATIONS 
Space Funding: Nasa and DOD Activities for Fiscal Years 
1981 Through 1989. Fact Sheet for the Chairman and 
the Ranking Minority Member, Subcommittee on Science, 
Tech , and Space, Committee on Commerce, Sci- 
ence, ransportation, US Senate. 
N90-24187/8/GAR 059,552 


062,354 


APPROXIMATION 
Parallel Solution of Parabolic Equations. 
N90-24009/4/GAR 


060,187 
Multistep Methods for Stiff 
lems. 


061,027 


Convergence of One-Li 
Nonlinear Initial Value 
N90-24040/9/GAR 
Sojourn Times in Queueing Networks. 
N90-24102/7/GAR 
— TESTS 
Armed Services Vocational Battery (ASVAB): Integrative 
Review of Validity Studies. 
AD-A225 074/4/GAR 061,296 
APTITUDES 
Extending the Time to Proficiency Model for Simultane- 
ous Application to Multiple Jobs. 
AD-A224 759/1/GAR 061,276 
AQUACULTURE 
—— Grant College Program Project Directory 


990-1 
PB90-266875/GAR 059,653 
awe a Sustainable Shrimp Mariculture Industry in 


PB90-269747/GAR 059,655 


Ecuadorean oe Industry, 1989. 
PB90-270612/GAI 

AQUATIC ANIMALS 
Documentation for the CETACEA Database of Marine 
Mammal Literature References. Revision. 
AD-A225 088/4/GAR 061,708 


AQUATIC BIOLOGY 
a l’Echelle Cellulaire en 


ection de I’Homme et et de Son Envir- 
les on Cells in 
Aquatic Environments. Protection of Man and His Envi- 


ronment). 
PB90-266859/GAR 060,753 
Great Lakes Environmental Research Laboratory Annual 
Report, FY 1989. 
PB90-272170/GAR 061,385 
AQUATIC ECOSYSTEMS 
Freshwater — and wildlife. 
DE90005384/GAR 
Mercury as an environmental pollutant. 
fe June 7, 1990-June 14, 1990. 
'90013392/GAR 
AQUATIC PLANTS 
Aquatic Plant Gane See Research Program: Effects of Sa- 
po and irradiance Conditions Tr the Growth, Morpholo- 
Composition of Submersed Aquatic Ma- 


pc 
AD-A225 023/1/GAR 061,703 


Aquatic Plant Control Research Program: Effects of 
Water Chemistry on Submersed Aquatic Plants: A Syn- 


AD-A225 024/9/GAR 061,704 
Aquatic Plant Control Research Program: Effects of 
Water Chemistry on Aquatic Plants: Interactive Effects of 
! ic Carbon and Nitrogen on Biomass Production 


and Nutrition. 
AD-A225 026/4/GAR 061,706 


AQUATIC WEEDS 
Proceedings of the Annual Meeti 
Control Research er a 
bama on 13-16 November 1 
AD-A225 022/3/GAR 061,702 


oad oar Plant Control Research Program: Host Specificity 
icrobial Flora from Eurasian Watermilfoil. pana 
1, 


AD ABSS 025/6/GAR 
Aquatic Plant Control R > Dapen Pilot Study: 
061,707 


061,066 


059,656 


061,428 
Foreign trip 
060,766 


of the Aquatic Plant 
eld in Huntsville, Ala- 


Carbohydrate Allocation in Hydrilla Biotypes. 
AD-A225 027/2/GAR 


AQUEOUS SOLUTIONS 
Simultaneous determination of optical and thermodynam- 
po a ere hy evaporai eens 
90010652/GAR ines 059,905 
AQUIFERS 


Estimation of ground-water travel time at the Hanford 
Site: Description, work, and future needs. 
DE90013208/ 060,729 


_— elevations on the Hanford Site, December 


DE90013374/GAR 061,582 
Experimental determination of the flow speed of the 


he od eothermal aquifer in the Paris basin. 
DE90790624/GAR 061,379 


ARA NAVIGATION 
Examination of RTCA/DO-198 Position Reconstruction 
a for Area Navigation with the Microwave Land- 


System. 
A Aon 804/5/GAR 062,353 


ARC WELDING 
Farrage modelling of arc welding operation. 
ress report, 1 April 1987-31 March 1990. 
13700/GAR 060,836 


oe Kokan Technical Report NO. 130, 1990. 
PB90-268061/GAR 


ARCHAEOLOGICAL SITES 
Hanford Cultural Resources Laboratory Annual report for 
fiscal year 1989. 
DE90013356/GAR 059,740 


ARCHAEOLOGY 
Cultural Resources Investigations in the Vicini 
Jackson, Plaquemines Parish, Louisiana: The 
Solari Borrow Area. 
AD-A225 198/1/GAR 


Archaeological Survey and Test Excavation in the Turkey 
Canyon Area, Fort Military Reservation, Pueblo 
and El Paso Counties, Colorado. 

PB90-266768/GAR 059,746 


Text Excavations in the Pinon Canyon Maneuver Site, 
Southeastern Colorado, Volume 1. 
PB90-266776/GAR 059,747 


Test Excavations in the Pinon Canyon Maneuver Site, 

Southeastern Colorado. Volume 2. 

PB90-266784/GAR 059,748 
ARCHIMEDES PROJECT 

Archimedes Mission Aspects. 

N90-23442/8/GAR 
ARCHITECTURE 

Building design guidelines for solar energy technologies. 

Phase 1, Annotated bibliography. 

DE90012499/GAR 059,792 


Building design guidelines for solar energy technologies. 


Final report. 
DE90012500/GAR 059,793 


Daylighting practices of the architectural industry (base- 

line results of a national survey). 

DE90013508/GAR 059,799 
ARCHITECTURE (COMPUTERS) 

TUMULT-64: A Real-Time Multi-Processor System. 

N90-23904/7/GAR 


ISDN in the Local Environment: The Cislan Project. 
N90-23985/6/GAR 


AREA (ARCTIC RESEARCH AND ENVIRONMENTAL 
ACTIVITIES) 


060,864 


of Fort 
roposed 


059,739 


062,297 


Oceanographic and Weather Data for Ice Camp Crystal 

during the AREA 88 Experiment. 

AD-A225 076/9/GAR 061,763 
ARENAVIRIDAE 

Screening of Immunoenhancing Drugs with Antiviral Ac- 

tivity against Members of the Arena-, Alpha-, and Adeno- 


viridae. 
AD-A224 889/6/GAR 061,187 


Novel Approaches for Targeting Antiviral Agents in the 
— of Arena-, Bunya-, Flavi-, and Retroviral Infec- 


AD-A225 010/8/GAR 061,189 


ARGOS SYSTEM 
Location Systems: ARGOS, SARSAT. 
N90-23430/3/GAR 


Comparison of Location Systems. 
N90-23437/8/GAR 
ARIANE LAUNCH VEHICLE 
Conceptual Work at Aerospatiale on Air-Breathing and 
Non-Air-Breathing Recoverable Launchers. 
N90-23450/1/GAR 062,330 
ARITHMETIC 
Arithmetic Classification of Perfect Models of Stratified 
Programs (Extended Version). 
N90-24063/1/GAR 
ARITHMETIC UNITS 
Technical Progress for IDDGA -OBP Upgrade. Revision. 
AD-A224 618/9/GAR 060,118 
ARKANSAS 
Water Resources Data for Arkansas, Water Year 1978. 
PB90-237256/GAR 060,737 


Water Resources Data for Arkansas, Water Year 1989. 
PB90-266339/GAR 060,749 


ARMED FORCES PROCUREMENT 
Relational Contract: Applicable to Department of Defense 
Contracts. 
AD-A224 704/7/GAR 061,274 


Strategic Weapons. Long-Term Costs are not Reported 
to the Congress. 
AD-A225 161/9/GAR 061,323 


Granite Construction Co. 


061,463 


062,366 


061,035 





AD-A225 177/5/GAR 


ARMED FORCES RESERVES 
1988 Troop Program Unit Attritee Research Project: Tab- 
ular Descriptions of the U.S. Army Reserve. 
AD-A225 116/3/GAR 059,535 


ARMOR PIERCING AMMUNITION 
Transitional Ballistics, Aeroballistics and Jump Character- 
istics of a 25-MM-AP Training Projectile with Base Bleed. 
AD-A224 998/5/GAR 061,774 


ARMORED VEHICLES 
Human Performance Data Relevant to the Amored 
Family of Vehicles. 
AD-A225 121/3/GAR 061,304 


Case Study of the Light Armored Vehicle-25: Integrated 
Logistics Support of a Non-Developmental Item. 
AD-A225 179/1/GAR 


ARMS 


Frequency shaj red sliding mode synthesis. 
DE90013286/ 


ARMS CONTROL 
Devising an Arms Control Proposal for Tactical Air 


Forces. 
AD-A224 582/7/GAR 


Trident SSBNs in START. 
AD-A224 699/9/GAR 061,322 


Conventional forces and arms control: Technology and 
strategy in a changing world. Conference summary: 
CNSS Occasional Paper No. 24. 

DE90013538/GAR 061,321 


Tagging and fissile material verification concepts for nu- 
clear warhead dismantlement. 
DE90013653/GAR 


ARMY FACILITIES 
Performance of an Ice-in-Tank Diurnal ice Storage Cool- 
ing System at Fort Stewart, Georgia. 
AD-A224 739/3/GAR 060,508 


Management Options for Mitigating Natural Resource 
Training Impacts on Army Installations. 
AD-A224 891/2/GAR 


ARMY PERSONNEL 
Assessment of Body Weight Standards in Male and 
Female Army Recruits. 
AD-A224 586/8/GAR 061,269 


Prototype Message Dissemination System and Document 
Routing System for an Army Organization. 
AD-A224 761/7/GAR 061,277 


Family Factors and Retention: First Annual In Process 


Review. 
AD-A224 932/4/GAR 061,284 


Impact of Military Life on Spouse Labor Force Outcomes. 
AD-A224 934/0/GAR 061,327 


Anthropometric Survey of US Army Personnel (1988): 
Correlation Coefficients and Regression Equations. Part 
1. Statistical Techniques, Landmark, and Measurement 


Definitions. 
AD-A224 986/0/GAR 061,286 


Anthropometric Survey of US Army Personnel (1988): 
Correlation Coefficients and Regression Equations. Part 
2. Simple and Partial Correlation Tables-Male. 

AD-A224 987/8/GAR 061,287 


Anthropometric Survey of US Army Personnel (1988): 
Correlation Coefficients and Regression Equations. Part 
3. Simple and Partial Correlation Tables-Female. 

AD-A224 988/6/GAR 061,288 


Anthropometric Survey of US Army Personnel (1988): 
Correlation Coefficients and Regression Equations. Part 
4. Bivariate Regression Tables. 

AD-A224 989/4/GAR 061,289 


Anthropometric Survey of US Army Personnel (1988): 
Correlation Coefficients and Regression Equations. Part 
5. Stepwise and Standard Multiple Regression Tables. 

AD-A224 990/2/GAR 061,290 


Anthropometric Survey of U.S. Army Personnel: Methods 
and Summary Statistics 1988. 
AD-A225 094/2/GAR 061,299 


Human Performance Data Relevant to the Amored 

Family of Vehicles. 

AD-A225 121/3/GAR 061,304 
ARMY TRAINING 

Evaluation of Signal Pre-Command Course Training Re- 

quirements. 

AD-A224 802/9/GAR 061,280 


Management Options for Mitigating Natural Resource 
Training Impacts on Army Installations. —_— 
061, 


AD-A224 891/2/GAR 
Conducting Precision Range and Integrated Maneuver 
061,792 


061,311 


061,784 


060,851 


061,316 


061,633 


061,281 


Exercise (PRIME) After-Action Reviews. 
AD-A225 130/4/GAR 
AROUSAL 
Role of Central Monoaminergic Systems in Arousal and 
Selective Attention. 
AD-A224 873/0/GAR 061,098 
ARPA COMPUTER NETWORK 
Internet Worm. 
N90-23910/4/GAR 
ARRAY PROCESSORS 
Sisal on a message passing architecture. 


060,228 


KEYWORD INDEX 


DE90008786/GAR 060,147 


a on vector and parallel computing. Foreign 
report, May 31, 1988-June 14, 1988. 
bl 90012368/GAR 061,877 


Use of UNIX in large online processor farms. 
DE90013849/GAR 060,153 


Research program in finite element analysis and iterative 
solution on advanced processors. Progress report, No- 
vember 1988-June 1990. 
DE90013958/GAR 


a 
ynthesis and Characterization 
(MesShzasCHACHoAs(SIMed)2 a = CH2, simes) 


060,154 


ATMOSPHERIC CHEMISTRY 


AD-A224 599/1/GAR 
ASTROVIRUSES 

caw and Rapid Diagnosis of Human Viral Gastroen- 

AD-A224 675/9/GAR 061,120 


ASVAB (ARMED SERVICES VOCATIONAL BATTERY) 


Armed Services Vocational Battery (ASVAB): Integrai've 
Review of V: Studies. 
AD-A225 074/4/GAR 


ASYMPTOTIC PROPERTIES 
See Sane 8 Aapagtete Haney & te 
Multiknapsack Problem. 
N90-24045/8/GAR 061,061 


059,664 


061,296 


FO Ad ae ane CHa aA a SeeS CatPN earn? ASYNCHRONOUS MOTORS 


AD-A224 945/6/GAR 
ARTERIAL STREETS 


Effective Utilization of Street Width on Urban Arterials. 
PB90-271792/GAR 060,030 


ARTESIAN BASINS 
Energetic up-grading of wells in arterian basins. 
DE90790625/GAR 

ARTIFICIAL INTELLIGENCE 
Explorations of Anatomy of Connectionist Models for 
Visual Lexical Access. 
AD-A224 845/8/GAR 059,779 


Technical exchange in robotics for reactor decommis- 
sioning between the a and Japan. Foreign trip report, 
September 6-15, 198 

DE90013140/GAR 061,662 


pr a learning set transformations, and gener- 

alization. 

DE90013173/GAR 060,225 

Advancing Automation and Robotics Technology for the 

Space Station Freedom and for the US Economy. 
N90-23899/9/GAR 


Formal Methods in Knowledge Representation. 
N90-23972/4/GAR 060,229 


Viewpoint on the Contribution of Expert Systems of Lo- 


Roos 24002/9/GAR 060,230 


Bayesian Learning. 
N90-24082/1/GA\ 


ASDEX TOKAMAK 
Characteristics of toroidal energy deposition asymmetries 
in ASDEX. 
DE90014362/GAR 061,479 
ASHES 
Detoxification and generation of useful products from 
combustion wastes. Annual report. 
DE90010920/GAR 060,696 


Development process for the stabilization of incinerator 
bottom ash and sizing baghouse dust material. 
DE90012967/GAR 061,537 
Transformations of inorganic coal constituents in com- 
bustion systems: Part 2, Sections 7 and 8; Appendices A 
and B. Phase 1 final report, October 25, 1986-December 
29, 1989 including quarterly report No. 13, October-De- 
cember 29, 1989. 
DE90014468/GAR 060,052 
Sekitanbai umetate jiban no butsuriteki, rikigakuteki toku- 
sei. Rikujo umetatechi no baai. (Physical and mechanical 
properties of reclaimed ground by coal ash. Case studies 
on inland reclamation). 

DE90503040/GAR 060,710 


Characterization of municipal solid waste incinerator resi- 

dues for utilization: Leaching properties. 

DE90797091/GAR 060,773 
ASIA 

Kan taiheiyo chiiki no sekiyu furo ni kansuru shorai tenbo. 

(Future prospect for petroleum flow in circum-Pacific 


area). 
DE90503381/GAR 060,483 


Secondary Wood Processing in Asia and the Pacific. 

PB90-268673/GAR 060,994 
ASPHALT PAVEMENTS 

Evaluation of AC-10 Asphalt Cement. 

PB90-262775/GAR 059,988 

Practical Evaluation of Moisture Damage Cutoff Specifi- 

cations for Asphalt Concrete. 

PB90-264425/GAR 059,989 

Sawed Joints in AC Pavement. 

PB90-266123/GAR 
ASSEMBLY 

Automated Handling and Assembling of Non-Rigid Ob- 


jects. 
AD-A224 585/0/GAR 060,840 


ASSURED CREW RETURN VEHICLES 
Preliminary Subsystem Designs for the Assured Crew 
Return Vehicle (ACRV), Volumes 1-3. 
N90-23455/0/GAR 062,322 
ASTROMETRY 
Taetigkeitsbericht des Astronomischen Rechen-Instituts 
in Heidelberg fuer das Jahr 1988 (Activities Report of the 
Institute of Astronomical Calculations). 
No0-24189/4/GAR 059,665 
ASTRONOMICAL INSTRUMENTS 
Long-Baseline Astrometric Interferometer. 


061,380 


062,327 


060,231 


060,008 


Sea voor, en Tijdsdiscretisatie van 

Toestandswaarnemer voor een Asynchrone Machine 
(Coordinate Transformation for an Asynchronous, Ma- 
chine, and Time Discretization of a State Observer). 
N90-23657/1/GAR 


may = B 

naalprocessor (Design, 18 Signal 
Field-Oriented AC Semone Using a TM5 3201 
Processor). 
N90-23658/9/GAR 


ATLANTIC OCEAN 


See Sete Ces teen Os 
Atlantic and Pacific Oceans. 
AD-A224 628/8/GAR 059,969 


Seeeeeny eae See a ae ee 


060,279 


inderstanding the ai i ‘ansport 
heavy metals, and analysis of metal traces in ultra-pure 
matrices). 
TIB/A90-81410/GAR 060,661 
ATLASES 
California Shelf 
Model. Appendix A: 
Sections. 
PB90-263757/GAR 
California Shelf Physical Oceanography Circul 
Model. Appendix A: Clhnatological Atlee A 2 Vertical See 
tions. 
PB90-263765/GAR 061,731 
ATMOSPHERIC CHEMISTRY 
ing in complex terrain. 


Circulation 
Horizontal 


me 


Deatotogeel Allen A Al, 


Atmospheric modeli 
DE90013165/GAR 
Infrarot-Absorption von atmosphaerischem 
- Probleme und Modellansaetze. (Infrared absorption of 
atmospheric water vapor - problems and modelling at- 


060,617 
Wasserdampf 


tempts). 
DE90506597/GAR 059,726 


Diurnal Ozone Cycle in a Coniferous Forest: The impor- 

tance of Met and Chemistry. 

sarees 060,640 
Stk: Tracer Data Collected during the SCCCAMP 

1985 Int Periods. 


PB90-263369/GAR 059,703 
Analysis of Wind Fields for the SCCCAMP 1985 Intensive 
Measurement Periods. 


PB90-263377/GAR 059,704 

Characterization of Historical Ozone Episodes and Com- 
ison with the SCCCAMP 1985 Field Study. 
90-263385/GAR 059,713 


Mixing Height Analysis of Data Collected during the 
MP 1985 Intensive Measurement Periods. eases 


PB90-263393/GAR 

Assessment of Uncertainties in the Data Collected in the 
SCCCAMP 1985 Field Study. 

PB90-263401/GAR 059,706 


User’s Guide to the Interactive Wind Analyzer. 

PB90-263419/GAR 059,707 
Numerical Simulation of Mesoscale Airflow in the South 
PB90-263427/GAR 059,708 
Variables 


Frequency Distributions of Meteorological 
during the SCCCAMP 1985 Field Study. 

059,714 
and Air Chemistry Data Collected 


PB90-263435/GAR 

Analysis of Air Quality 

during the SCCCAMP 1985 Field Study. 

PB90-263443/GAR 059,729 

pry eg: athe 1985 Data Analysis: Overview and Discussion 

of Case S! 

PB90-263450/GAR 059,730 
Perce or | mittels Matrix- 


mats of aosphenc ace auuiy lg Games at our 


isolation- Final report). 
TIB/AQ0-81416/GA GAR 059,700 


Atmosphaerische CS sub 2 -Oxidation: Kinetik und Me- 
chanismen. Tye prin on aaa Re- 
and mechanisms). 


TIB/B90-81432/GAR 059,732 
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ATMOSPHERIC CIRCULATION 
Mixing Height Analysis of Data Collected during the 
AMP 1985 Intensive Measurement Periods. vine 


PB90-263393/GAR 
California Shelf Oceanography Circulation 
061,729 


Model. Volume 2. 
PB90-263740/GAR 
California Shelf Physical Oceanography Circulation 
Model. Appendix B: Diagnostic Model Results B.1 Sea- 
sonal Horizontal Maps. 
PB90-263773/GAR 061,732 
California Shelf Physical Oceanography Circulation 
Model. Appendix B: Diagnostic Model Results B.2 Sea- 
sonal Vertical Sections. 

061,733 


PB90-263781/GAR 
ey a Circulation 


Physical 


California Shelf Physical 

Model. Appendix B: Diagnostic Model Results B.3 Annual 
Distributions. 

PB90-263799/GAR 061,734 
California Shelf Physical Oceanography Circulation 
Model. Appendix C: Prognostic Model Results C.1 Atmos- 
pheric Forcing. 

PB90-263807/GAR 061,735 
California Shelf Physical Oceanography Circulation 
Model. Appendix C: Prognostic Mode! Results C.2 Sea- 
sonal Horizontal Maps. 

PB90-263815/GAR 061,736 
California Shelf Physical Oceanography Circulation 
Model. Appendix C: Prognostic Mode! Results C.3 Sea- 
sonal Vertical Sections 3. 

PB90-263823/GAR 061,737 
California Shelf Physical Oceanography Circulation 
Model. Appendix D: Scientific Review. indies 
1, 


PB90-263831/GAR 


ATMOSPHERIC CORRECTION 
Atmosferische Correctie van Satellietbeelden in Het 
Kader van Het Friese Fronten Project (Atmospheric Cor- 
rection of Satellite Pictures in the Framework of the 
Project Friese Fronten). 
N90-23786/8/GAR 061,446 


ATMOSPHERIC DIFFUSION 
Three-dimensional forecasting models on a desk-top 


computer. 

DE90010612/GAR 059,701 
Concept for treating dense-gas dispersion under realistic 
conditions of terrain and variable winds. 
DE90012892/GAR 

User's guide to the MATHEW/ADPIC models. 
DE90013047/GAR 


Atmospheric modeling in complex terrain. 
DE90013165/GAR 060,617 


Numerical simulation of the mitigating effects of an LNG 
vapor fence. 
DE90013471/GAR 060,619 
Chikei, netsuteki joken wo koryo shita haigasu kakusan 
no suchi model no kaihatsu (2). Chikei wo koryo shita 
taiki nagare no yosoku shuho no chosa. (Development of 
atmospheric diffusion evaluation method incorporating 
thermal and topographical effects (2). Literature review of 
turbulence model under topographical condition). 
DE90503795/GAR 
ATMOSPHERIC ENTRY 
Equilibrium Radiative Heating Tables for Earth Entry. 
N90-23675/3/GAR 3 
ATMOSPHERIC EXPLOSIONS 
Infrasonic observations of large scale HE events. 
DE90013176/GAR 
ATMOSPHERIC HEAT BUDGET 
Infrarot-Absorption von atmosphaerischem Wasserdampf 
- Probleme und Modellansaetze. (Infrared absorption of 
atmospheric water vapor - problems and modelling at- 
tempts). 
TIB/B90-81441/GAR 
ATMOSPHERIC PRECIPITATIONS 
oe bij ECN. (ECN research on acidifi- 
cation). 
DE90797094/GAR 
ATMOSPHERIC STRATIFICATION 
Diurnal Ozone Cycle in a Coniferous Forest: The Impor- 
tance of Meteorology and Chemistry. 
N90-23795/9/GAR 
ATOM COLLISIONS 
General Committee of the International Conference on 
the Physics of Electronic and Atomic Collisions. Foreign 
trip report, June 17, 1990-July 3, 1990. 
DE90014309/GAR 062,249 
Seventeenth international conference on the physics of 
electronic and atomic collisions. Foreign trip report, June 
22, 1990-June 30, 1990. 
DE90014313/GAR 
ATOM TRAPS 
Neutral Atom Trap. 
AD-A224 597/5/GAR 
ATOMIC COLLISIONS 
Polarization Effects in lonizing Collisions with Ne*(3-P2)- 
and Ne**(3-D3)-Atoms. 
N90-24127/4/GAR 
ATOMIC IONS 
Laser spectroscopy at accelerator facilities. 
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060,615 


060,616 


059,702 


061,788 


059,733 


060,638 


060,640 


062,250 


061,990 


062,265 


KEYWORD INDEX 


DE90010462/GAR 
ATOMIC PHYSICS 
Physics Division progress report for period ending Sep- 
tember 30, 1989. 
062,005 


062,001 


DE90012022/GAR 


ATOMS 
Quantum Monte Carlo for atoms and molecules. 
DE90013793/GAR 


ATR REACTOR 

Risk-based management system development for the Ad- 

vanced Test Reactor. 

DE90013085/GAR 061,520 
ATRACURIUM 

Combination of Atracurium and Vecuronium Compared to 

Vecuronium Administered Alone: Evaluation of the Time 

of Onset, Duration of Action, Intubating Conditions, and 

Cardiovascular Effects. 

AD-A224 703/9/GAR 061,183 
ATRAZINE 

Atrazine Leaching and Its Relation to Percolation of 

Water as Influenced by Three Rates and Four Methods 

of Irrigation Water Application. 

PB90-271735/GAR 059,647 
ATRIUMS 

Atrium building study. 

DE90012502/GAR 
ATROPINE 

Effects of Atropine Sulfate on Aviator Performance. 

AD-A224 916/7/GAR 061,188 
ATTACK HELICOPTERS 

Investigation of Aircraft Maneuverability and Agility. (Final 

Report for June 1989-May 1990). 

AD-A224 587/6/GAR 061,317 

A129 Advanced Solutions for Meeting Today's Combat 

Helicopter Requirement. 

059,606 


062,176 


059,794 


AD-P005 991/5 


Apache for the Battlefield of Today and the 21st Century. 
AD-P005 992/3 59,607 


ATTENTION 
Role of Central Monoaminergic Systems in Arousal and 
Selective Attention. 
AD-A224 873/0/GAR 
ATTENUATION 
Practical Guide for Shipboard Vibration Control and At- 


tenuation. 
AD-A224 939/9/GAR 061,748 


Gosei resin hatsudenki makisen no zetsuen rekka han- 
teiho. (Method for diagnosing the insulation deterioration 
in mica-resin insulated stator windings of generator). 
DE90503991/GAR 060,277 
ATTICS 
Cooling season energy measurements of dust and venti- 
lation effects on radiant barriers. 
DE90012008/GAR 060,393 
ATTITUDE (INCLINATION) 
NASA Lewis Icing Research Tunnel User Manual. 
N90-23407/1/GAR 
Electronic Spirit Level Tilt Sensor. 
N90-23710/8/GAR 
ATTITUDES (PSYCHOLOGY) 
Effects of Age, Educational Level and Branch Member- 
ship Upon the Attitudes of Young, Male RAN Officers. 
Part 2. Between Branches. 
AD-A224 816/9/GAR 061,326 
Youth Attitude Tracking Study Il. Supplementary Tabula- 
tions of Data Collected in the Fall, 1989. 
AD-A225 166/8/GAR 061,310 
ATTRITION 
Armed Services Vocational Battery (ASVAB): Integrative 
Review of Validity Studies. 
AD-A225 074/4/GAR 061,296 
1988 Troop Program Unit Attritee Research Project: Tab- 
ular Descriptions of the U.S. Army Reserve. 
AD-A225 116/3/GAR 059,535 
1988 Troop Program Unit Attritee Research Project: Tab- 
ular Descriptions of the Army National Guard. 
AD-A225 117/1/GAR 
AUDITING 
What about compliance with NEPA. 
DE90012790/GAR 
Internal Audit Manual. 
PB90-959705/GAR 
AUDITORY PERCEPTION 
Detecting Target Words While Monitoring Multiple Audito- 


ry Inputs. 

AD-A224 687/4/GAR 061,194 
AUGMENTATION 

Erweiterung des  Stuttgarter Hoehenpruefstandes. 

Schiussbericht. (Enhancement of the Stuttgart altitude 

test facility. Final report). 

TIB/A90-81384/GAR 059,635 
AURORAE 

Northward IMF and Patterns of High-Latitude Precipita- 

tion and Field-Aligned Currents: The February 1986 


Storm. 

AD-A224 864/9/GAR 059,695 
AUSTENITIC STEELS 

Advanced Research and Technology Development (AR 

and TD) materials program implementation pian for fiscal 

years 1990 through 1994. 


061,098 


059,618 


059,627 


061,300 


060,763 


061,315 


DE90012035/GAR 060,933 


Microstructural studies of advanced austenitic steels. 

DE90012981/GAR 060,940 
AUSTRIA 

Abschaetzung der Emissionen von Fluechtigen Organis- 

chen Verbindungen in Oesterreich. Kurzfassung (Apprais- 

al of Emissions of Volatile Organic Compounds in Austria. 

Abridged Version). 

PB90-260282/GAR 060,642 

Abschaetzung der Emissionen von Fiuechtigen Organis- 

chen Verbindungen in Oesterreich (Appraisal of Emis- 

sions of Volatile Organic Compounds in Austria). 

PB90-260290/GAR 060,643 
AUTOIGNITION 

Auto-Ignition in Laminar and Turbulent Non-Premixed 


oon 
PB90-270182/GAR 060,063 


AUTOMATED EXCAVATION STUDY 


Automated Excavation Study. 
AD-A224 982/9/GAR 


AUTOMATIC CONTROL 
Esprit 820:QUIC. QUIC Toolkit Demonstrator Applica- 
tions. 
N90-23590/4/GAR 060,829 


Mitsubishi Technical Review, Vol. 27, No. 2, Series 78, 
June 1990 
060,867 


059,987 


PB90-269150/GAR 


AUTOMATIC PASSENGER COUNTERS 
Evaluation of Automatic Passenger Counters: Validation, 
Sampling and Statistical Inference. 
PB90-262759/GAR 062,426 
AUTOMATIC PROGRAMMING 
Knowledge Based Software Assistant Conference Pro- 
ceedings (4th) Held in Syracuse, New York on 12-14 
September 1989. 
AD-A224 797/1/GAR 060,139 
AUTOMATION 
Automated Handling and Assembling of Non-Rigid Ob- 


jects. 
AD-A224 585/0/GAR 


Market Investigation for Automated Warehousing. 
AD-A224 943/1/GAR 


Automated Excavation Study. 
AD-A224 982/9/GAR 059,987 


Designing Human-Centered Systems: Circa 2039 Scenar- 


io. 
AD-A225 075/1/GAR 061,328 
Test Matrix Sequencer for Research Test Facility Auto- 


mation. 
N90-23416/2/GAR 060,803 


Computer-Assisted Continuous Coal Mining System-Re- 
search Program Overview. 
PB90-265612/GAR 061,407 
Automatisierung in der Ultraschallpruefung - Stand der 
Technik, Entwicklungstendenzen bei mobilen Pruefanla- 
gen. Vortraege des Seminars. (Automation in ultrasonic 
testing - state of the art, trends in mobile test equipment. 
Proceedings). 
TIB/A90-81403/GAR 
*AUTOMOBILE COMPONENTS 
Toyota Engineering, Vol. 39, No. 2, December 1989. Spe- 
cial Edition - New Technology for CELSIOR (LEXUS 


LS400). 
PB90-268137/GAR 062,404 


AUTOMOBILE ENGINES 
Development of 4-Valve Methanol Lean Burn System. 
PB90-268145/GAR 060,082 
AUTOMOBILES 
Adaptable Driver-Car Interfacing and Mental Workload: a 
Review of the Literature. 
AD-A224 881/3/GAR 062,372 
po} Control Method of Automated Vehicle with Ma- 
chine Vision. 
PB90-267519/GAR 
AUTOMOTIVE ENGINEERING 
Toyota Engineering, Vol. 39, No. 2, December 1989. Spe- 
cial Edition - New Technology for CELSIOR (LEXUS 


LS400). 
PB90-268137/GAR 062,404 


AUTOMOTIVE FUELS 
Alternative Motor Fuel Use Model: Model theory and 
design and user’s guide. 
DE90012040/GAR 062,373 
AUXINS 
Identification and manipulation of Rhizobium phytohor- 
mone genes. Final report. 
DE90013228/GAR 061,169 
AVIATION ACCIDENTS 
Aircraft Accident Reports. Brief Format U.S. Civil and 
Foreign Aviation Issue Number 7 of 1988 Accidents. 
PB89-916914/GAR 062,412 
AVIATION FUELS 


Production of Jet Fuels from Coal Derived Liquids. Vol 
16. Analysis of Phenolic Species in Coal Derived Aviation 


Fue 
060,441 


060,840 


060,841 


060,809 


062,403 


Is. 
AD-A224 656/9/GAR 





Production of Jet Fuels from Coal-Derived Liquids. 
— 14. Oxygenates Content of Coal-Derived Jet 
uels. 
AD-A224 848/2/GAR 
AVIATION PSYCHOLOGY 
Personality Factors in Flight Operations. Volume 1: 
Leader Characteristics and Crew Performance in a Full- 
Mission Air Transport Simulation. 
N90-23370/1/GAR 
AVIATION SAFETY 
Aviation Maintenance Safety Articles, January/February 
1990. 


AD-A225 152/8/GAR 061,308 


AVIONICS 
Flight Evaluation of an Advanced Engine Display and 
Monitoring System. 
AD-P005 983/2 059,600 


Helicopter (Performance) Management. 
AD-P005 989/9 
AVR REACTOR 


Loss-of-coolant accident experiment at the AVR gas- 
cooled reactor. 
061,518 


060,442 


059,638 


059,605 


DE90012732/GAR 


AXIAL STRAIN 
Finite Element Analysis of Structural Sry ey Using 
Viscoplastic Models with Application to a Cowl Lip Prob- 
| 


em. 
N90-23769/4/GAR 061,983 


AXIOMS 
Axiomatizations for Propositional Logics of Programs. 
N90-23966/6/GAR 

AXIONS 
Periodic Signatures for the Detection of Cosmic Axions. 
N90-24122/5/GAR 062,262 

B MESONS 
Asymmetric B Factory based on PEP. 

DE90013578/GAR 062,106 
Suche nach seltenen semileptonischen Zerfaellen der B- 
Mesonen. (Search for rare semileptonic decays of the B 
mesons). 

TIB/A90-81398/GAR 


BACKFILLS 
Blasting as an AML Reclamation Method. Volume 1. 
PB90-264540/GAR A 


Development and Testing of a Dry Feed Ejector for 
Backfilling Abandoned Underground Mines. 
PB90-264573/GAR 061,397 


Effects of Poorly Draining Backfill on Geotextiles for 
Earth Reinforcement of Vertical Soil Slopes. 
PB90-266149/GAR 


BACKGROUND RADIATION 


Infrared Sky Background Radiation. 
AD-A224 706/2/GAR 059,666 


Cosmic Background Radiation Study Sunyaev-Zel’dovich 
Effect and Small -_— Scale Anisotropy. 
AD-A224 782/3/GA\ 059,667 


Aerial radiological survey of Technical Area 15 and sur- 

roundings, Los Alamos National Laboratory, Los Alamos, 

New Mexico. Date of Survey: September 1982. én 
),686 


a 


062,274 


060,009 


DE90014193/GAR 


BACKSCATTERING 
Backscatter Signature Generator for OTDR Calibration. 
AD-A224 606/4/GAR 
BACTERIA 
Enzymology of acetone-butanol-isopropanol formation. 
Progress report, June 1, 1988-June 15, 1990. 
DE90013709/GAR 
BACTERIAL GENES 
Cloning, a. and Structural Manipulation of the 
Enterotoxin D and E genes from Staphylococcus aureus. 
(Annual Summary Report for November 1, 1987-June 30, 


1989). 
AD-A224 733/6/GAR 061,137 


Cloning, peg yoy and Structural Manipulation of the 
Enterotoxin D and E genes from Staphylococcus aureus. 
(Final Report for November 1, 1985-June 30, 1989). 
AD-A224 736/9/GAR 061,138 
Identification and manipulation of Rhizobium phytohor- 
mone genes. Final report. 
DE90013228/GAR 
BACTERIAL TOXINS 
3D Structures of Some Diarrheal Causing Bacterial 


Toxins. 
AD-A225 205/4/GAR 061,256 


BALANCE OF PAYMENTS 
Balance of Payments of the United States: Concepts, 
Data Sources, and Estimating Procedures. pa 


, 


061,147 


061,169 


PB90-268715/GAR 


BALLISTIC MISSILE SUBMARINES 
Trident SSBNs in START. 
AD-A224 699/9/GAR 

BALLISTICS 
Vulnerability Science: A Response to a Criticism of the 
Ballistic Research Laboratory’s Vulnerability Modeling 


Strategy. 
AD-A224 785/6/GAR 060,795 


Database Storage System and the Sonic Digitizer Method 
for Radiographic Data Reduction Used by the Penetration 
Mechanics Branch. 


061,322 


KEYWORD INDEX 


AD-A224 800/3/GAR 061,785 


Proceedings of the U.S. Army Symposium on Gun Dy- 
namics (6th) Held in Tamiment, Pennsylvania on 15-17 
May 1990. Volume 2. 

AD-A224 993/6/GAR 061,793 


Transitional Ballistics, Aeroballistics and Jump Character- 
istics of a 25-MM-AP Training Projectile with Base Bleed. 
AD-A224 998/5/GAR 061,774 


Adaptation of an industrial application for an instructional 

laboratory in mechanical vibrations. 

DE90013692/GAR 061,791 
BANACH SPACE 

Reflexivity, the Dual Radon-Nykodym Property, and Con- 

tinuity of Adjoint Semigroups. 

N90-24042/5/GAR 061,029 
BARIUM OXIDES 

Studies on ion scattering and baa processes rele- 

vant to ion beam sputter deposition of multicomponent 

thin films. 

DE90010071/GAR 061,948 

Resonance ionization mass spectrometry for materials 

analysis and characterization. 

DE90013187/GAR 059,852 


Preparation and magnetic measurements of single crystal 
Ti(sub 2)Ba(sub 2)CaCu(sub 2)O(sub 8). 
DE90013657/GAR 061,955 
Ordering in Ti(sub 2)CaBa(sub 2)Cu(sub 2)O(sub 8) and 
Ti(sub 2)Ba(sub 2)CuO(sub 6) studied by pair distribution 
function and Rietveld analysis. 

DE90013669/GAR 061,956 


Symmetry breaking oxygen displacement in supercon- 

ducting oxides. 

DE90013670/GAR 061,957 
BARORECEPTORS 

Effects of Pressure on Membrane-Associated Receptors 

and Effector Elements. 

AD-A224 871/4/GAR 
BARRIERS 


Warrants and Guidelines for Installation of Guardrail. 
PB90-264631/GAR , 


Malade Fuktspaerrar i Golvkonstruktioner (Painted Mois- 
ture Barriers in Flooring Systems). 
PB90-267006/GAR 
BARYON NUMBER 
Baryon — dissipation at finite temperature in the 
standard model. 
DE90013181/GAR 062,066 
BARYONS 
Cosmological Baryon and Lepton Number in the Pres- 
ence of Electroweak Fermion-Number Violation. 
N90-24123/3/GAR 062,263 
BASE COURSES 
Preliminary Engineering, Monitoring of Construction, and 
Initial Performance Evaluation: Use of Ponded Fly Ash in 
Highway Road Base. 
PB90-267279/GAR 060,025 
BASE PRESSURE 
Measurements of Base Pressure in the Wake of a Cylin- 
der at Low Reynolds Numbers. 
AD-A224 799/7/GAR 


BASE SEQUENCE 
Method for the Fluorescent Detection of a DNA Se- 
quence in Real Time. 
PAT-APPL-7-484 573/GAR 
BASEMENTS 
Sekitanbai umetate jiban no butsuriteki, rikigakuteki toku- 
sei. Rikujo umetatechi no baai. (Physical and mechanical 
properties of reclaimed ground by coal ash. Case studies 
on inland reclamation). 
DE90503040/GAR 
BASIC INTERACTIONS 
Untersuchung von Teilchenmodellen zur Erkiaerung der 
GSI-Positronenlinien. (Study of particle models for the ex- 
planation of the GSI positron lines). 
TIB/A90-81399/GAR 
BASIN AND RANGE PROVINCE 
Propagation of Regional Phases in the Basin and Range. 
AD-A224 862/3/GAR 060,249 
BASINS (GEOGRAPHIC) 
Investigation and Design of U-Frame Structures Using 
Program CUFRBC. Volume B. User’s Guide for Basins. 
AD-A225 097/5/GAR 059,978 
BATHYMETRY 
Proposed Internal Data Base Structure for Digital Bathy- 
metric Data Base Production. 
AD-A224 708/8/GAR 061,743 


peg Bathymetric Control of Near Coastal Wave Cli- 
2 


mate. Report 
AD-A225 131/2/GAR 061,722 


BAYES THEOREM 
Modified Bessel Functions and Their Applications in 
Probability and Statistics. 
AD-A224 781/5/GAR 
Bayesian Learning. 
N90-24082/1/GA\ 
BAYS 
Los Angeles and Long Beach Harbors Model Enhance- 


ment Pfogram. Numerical Water Quality Model Study of 
Harbor Enhancements. 


061,097 


059,819 


061,813 


061,152 


060,710 


062,275 


061,072 


060,231 


BEAM DYNAMICS 


AD-A224 980/3/GAR 


BEACH EROSION 
Maximum Periodic Wave Runup on Smooth . 
AD-A225 003/3/GAR 059,976 


Beach and Nearshore Placement of Material Dredged 
from Federally Authorized Navigation Projects. 
AD-A225 053/8/GAR 


BEACHES 


Beach Safety: Protect Yourself from Lightning. 
PB90-271727/GAR 


BEACONS 


SILEX Beacon Equi 
N90-23726/4/GAR 


BEAGLES 
Pacific Northwest Labora 


the DOE Office of Energy 
sciences. 
DE90013505/GAR 
BEAM-BEAM INTERACTIONS 
= from overlapping events at the upgraded 
DE90013329/GAR 062,082 


Reduction of beam-beam synchrobetatron resonances 
pr Cee pers ing interaction regions. 
13586/GAR 062,114 


Symplectic model of coherent beam-beam quadrupole 


DE90013760/GAR 062,147 
ee ee Oe ep 


ae interactions. 
13773/ GAR 062,160 


pee od simulation of satellite resonances caused by 
the beam-beam interaction at a crossing angle in the 


060,724 


059,977 
059,731 


061,865 


annual report for 1989 to 
esearch. Part 1, Biomedical 


061,226 


Ssc. 
DE90013999/GAR 062,192 
Pres ora of the - range coherent beam-beam with 


the Viasov 
DE90014011/GAR 062,202 


Analytic relation between errors and stability. 
DE90014042/GAR 062,207 


Effect of long range ee interaction on the stabil- 
ity of coherent dipole motion. 
DE90014085/GAR 062,214 


Resonances in tors. 
DE90014101/GAR 062,229 


Algebraic theory of beam-beam interaction in the thin 


lens model. 
DE90014102/GAR 062,230 
knock-out resonances in the SSC. 
062,233 


Overlap 
DE90014106/GAR 
More on the knockout resonances in the Super- 
conducting Super Collider (SSC). 
DE90014107/GAR 062,234 
BEAM BUNCHING 
acceleration structures. 


Phase gradients in 
DE90013579/GAR 
Density waves driven by a high harmonic cavity. 
DE90013735/GAR 

Evolution of longitudinal equilibrium distribution in the adi- 


062,107 


062,136 


abatic regime. 
DE90013738/GAR 
BEAM DYNAMICS 


Nonlinear dynamics in the SSC Experiment E778. 
DE90013030/GAR 062,037 


Brief comments on nonlinear dynamics studies in storage 
" 5 

DE90013041 /GAR 062,047 
Hamiltonian theory of the E778 nonlinear dynamics ex- 
periment. 

DE90013045/GAR 062,050 
pines om J studies of the SSC injection process: Long 


DE9001 3245/GAR 062,070 


Multi-kick factorization algorithm for nonlinear maps. 
DE90013296/GAR 062,072 
DES00! 3352/GAR 062,086 
Mutual compensation of wakefield and chromatic effects 
of intense linac bunches. 

DE90013569/GAR 062,099 


New trajectory correction technique for linacs. 
DE90013584/GAR 


062,137 


062,112 
— maps, difference maps, interpolated maps, 
long term aan : 
ae AR 062,148 
the Superconducting Super Collider. 
DE90013765/ 062,152 


po ts ST SR 
and applications to beam dynamics. Part 1, A survey of 
pep and its use for the extraction of maps 

to arbitrary order; Part 2, Normal form methods for com- 
SS eee systems: A complete solution using dif- 


and lie operators. 
Devvots '2/GAR 062,159 


December 1,1990 KW-11 





DE90013789/GAR 062,175 
Hamiltonian-free perturbation theory: The concept of 


phase advance. 

DE90014043/GAR 062,208 

Equivalence of Michelotti's normal form and the map 

normal form as used by the Marylie code. 

DE90014083/GAR 062,212 

Normal form algorithm on non-linear symplectic maps. 

DE90014084/GAR 062,213 

More on the overlap knockout resonances in the Super- 

conducting Super Collider (SSC). 

DE90014107/GAR 062,234 

Possible screening procedure for random multipole field 

errors before tracking studies. 

DE90014110/GAR 062,236 
BEAM FORMING 

Fiber Bundle Homogenizer and Method Utilizing Same. 

PATENT-4 932 747 061, 
BEAM MONITORS 

Million revolution accelerator beam instrument for logging 

and evaluation. 

DE90013044/GAR 062,049 
BEAM OPTICS 

Decapole correction scheme for RHIC. 
DE90013740/GAR 


Analytical calculations of smear and tune shift. 
DE90013770/GAR 


Simulation of chromaticity control in the SSC. 
DE90013771/GAR 062,158 


Differential algebraic description of beam dynamics to 


very high orders. 
DE90013777/GAR 062,164 


Novel method for correcting the SSC multipole problem. 
DE90013789/GAR 062,175 


Correction of persistent current effects on dynamic be- 
havior of SSC lattices. 
DE90014007/GAR 062,198 


Tevatron operational experience and implications for SSC 


aperture. 
DE90014086/GAR 062,215 


Choosing an aperture. 
DE90014092/GAR 062,221 


TEAPOT: A thin element accelerator program for optics 
and tracking. 
062,224 


062,138 


062,157 


DE90014095/GAR 
Superconducting Super Collider (SSC) test lattice de- 


ns. 
DE90014109/GAR 062,235 
BEAM POSITION 
Orbit correction in the long arcs of the Superconducting 
Super Collider (SSC). 
DE90014009/GAR 062,200 
BEAM SPLITTING 
Suritto tsuki aku hon no aku jetto ayo tokusei. (Con- 
troliability of arc jet from arc horns with slits). 
DE90503412/GAR 060,384 
BEAM TRANSPORT 
Calibration beams at the SSC. 
DE90013783/GAR 


Resonant impedance in a toroidal beam pipe. 
DE90013786/GAR 062,172 


Interpolation of off-energy matrices: Symplectic and oth- 
erwise (A comparison of methods). 
062,195 


062,170 


DE90014003/GAR 


BEARINGS 
Mechanical Characteristics of Base Isolation Bearings for 
a \.. i Deck Model Test. 
2668/GAR 060,001 
festa Procedure for R-FBI Beari 
PB90-262718/GAR - 059,824 


Mitsubishi Technical Review, Vol. 27, No. 2, Series 78, 
June 1990. 
PB90-269150/GAR 060,867 
BEAUTY PARTICLES 
New symmetries in heavy flavor physics. 
DE90013583/GAR os 062,111 
Bottom Collider Detector (BCD): An intermediate- and 
low-P(sub t) detector for the SSC. 
DE90013759/GAR 062,146 
Report of the fixed target heavy quark working group. 
DE90013888/GAR ” —_ ae 062,183 
BEECH TREES 


Komplexschaeden an Buchen - Ursachenforschung zum 
Baumsterben. Beitraege. (Complex damage in beeches - 
research into the causes of forest decline. Papers). 

TIB/B90-81425/GAR 061,355 


BEHAVIOR 


Behavioral-Physiological Effects of Red Phosphorus 
Smoke Inhalation on Two Wildlife Species. 
AD-A225 165/0/GAR 061,255 


Biological manipulation of migration rate: The use of ad- 
—— photoperiod to accelerate smoltification in year- 
chinook salmon. Annual report 1988/1989. 
'90013804/GAR 061,158 
BELT CONVEYORS 
Emission Products fromm Combustion of Conveyor Belts. 
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KEYWORD INDEX 


PB90-265489/GAR 


BENCH MARKS 
Benchmark for Maine Department of Transportation's A- 
588 Weathering Steel. 
PB90-267261/GAR 060,024 
BENCHMARKING 
ADA Compiler Benchmarking: Initial Investigations. 
AD-A224 789/8/GAR 060,138 


BENDING 
Damage States in Laminated Composite Three-Point 
pwd Specimens: An Experimental-Analytical Correlation 


PESO. -264599/GAR 


BENEFICIATION 
Ultra-fine coal characterization. 10th quarterly report, 
June 1, 1986-August 31, 1986. 
DE90009051/GAR 060,451 


Ultra-fine coal characterization. 12th progress report. 
DE90009052/GAR 060,452 


Ultra-fine coal characterization. 11th Quarterly report, 
September 1, 1986-November 30, 1986. 
DE90009211/GAR 060,453 


BENZENES 
Some 1-(Diorganooxyphosphonyl)Methyl-2,4- and -2,6- 
Dinitro-Benzenes. 
PATENT-4 886 896 059,960 


BERRY PLANTS 
Comparison of Sampling Methods for Determination of 
Pesticide Residue on Leaf Surfaces. 
PB90-271719/GAR 060,718 


BESSEL FUNCTIONS 
Modified Bessel Functions and Their Applications in 
Probability and Statistics. 
AD-A224 781/5/GAR 061,072 


BETA ADRENERGIC RECEPTORS 
Untersuchungen der Bindungseigenschaften von (125) 
Jodocyanopindolol an beta AC renozeptoren mensch- 
licher Lymphozyten und deren Modifikation durch Dith- 
iothreitol und andere Thiolverbindungen. (Investigations 
into the binding of 125-iodine cyanopindolo! to beta- 
adrenoceptors of human lymphocytes and changes re- 
sulting from the influence of dithiothreitol and other thiol 
compounds). 
TIB/A90-81386/GAR 
BETA PARTICLES 
1988 environmental monitoring report, Sandia National 
Laboratories, Albuquerque, New Mexico. 
DE90013799/GAR 060,771 
BEVALAC 
Bevalac user’s handbook. 
DE90013207/GAR 
BIAXIAL STRESSES 
Fracture Criterion of Isotropic Materials. 
AD-A224 912/6/GAR 
BIBLIOGRAPHIES 
Total Quality Management (TQM) Bibiiography. 
AD-A224 994/4/GAR 059,529 
Managing for Organizational Quality-Theory and Imple- 
mentation: An Annotated Bibliography. pone 
1,294 


060,649 


060,832 


061,108 


062,067 


061,972 


AD-A225 040/5/GAR 


TQM - Total Quality Management (Bibliography). 
AD-A225 140/3/GAR 059,530 


Aeronautical Engineering: A Continuing Bibliography with 
Indexes (Supplement 251). 
N90-23344/6/GAR 059,636 
Aeronautical Engineering: A Continuing Bibliography with 
indexes (Supplement 252). 
N90-23345/3/GAR 059,637 


Aerospace Medicine and ony 2 A Continuing Bibliogra- 
phy with Indexes (Supplement 336). 

N90-23877/5/GAR 062,349 
Management: A Bibliography for NASA Managers. 
N90-24174/6/GAR 159,534 


Publications of the Executive Office of the President, Jan- 
uary 20, 1981-January 20, 1989. 
PB90-199563/GAR 060,824 
Publications of the Executive Office of the President, Jan- 
uary 20, 1989-June 30, 1990. 
PB90-215641/GAR 060,825 
National Air Toxics Information Clearinghouse: Bibliogra- 
phy of Selected Reports and Federal Register Notices 
Related to Air Toxics. Volume 3. Citations, 1989. 
PB90-270570/GAR 060,658 
Publications of the National Institute of Standards and 
Technology, 1989 Catalog. 
PB90-271818/GAR 

BIG BANG COSMOLOGY 
Probing the Big Bang with LEP. 
N90-2 010/4/GAR 

BILLETS (PERSONNEL) 
Department of Defense General/Flag Officer Worldwide 


Roster. 
AD-A224 907/6/GAR 061,282 


BILLING 


059,556 


059,690 


Net ee (Electric) Bills, 1989 (EIA-213). 
90-502840/GAR 060,371 
= Code Editor (OCE), Version 5.2 (for non-Hos- 
Is) 


PB90-591710/GAR 060,786 


Outpatient Code Editor (OCE), Version 5.2 (for Hospitals). 
PB90-591720/GAR 060,787 


BINARY STARS 
Observations of Cygnus X-2 at X Ray, Ultraviolet, Optical 
and Radio Frequencies. 
N90-24191/0/GAR 059,829 


Multifrequency Observations of Cyg X-2: X Ray Observa- 
tions with Ginga. 
N90-24192/8/GAR 059,676 


Observations of Cygnus X-2 with IVE: Ultraviolet Results 
from a Multiwavelength Campaign. 
N90-24193/6/GAR 059,677 


Optical Spectroscopy of V1341 Cyg, the Optical Counter- 
part of Cyg X-2. 

N90-24194/4/GAR 059,678 
Radio Observations of the X Ray Binary Cygnus X-2. 
N90-24195/1/GAR 059,679 


EXOSAT Observations of Cygnus X-1: Study of the Soft 


X ray Excess. 
N90-24199/3/GAR 059,682 


Pulsed Light Curve of Vela X-1. 
N90-24202/5/GAR 


Spectral Variability of LMC X-4. 
N90-24204/1/GAR 059,687 


Role of Comptonisation in Energy Spectra of Standard 
QPO-Sources. 
N90-24205/8/GAR 059,688 


BIOASSAYS 
Methods Development for Assessment of Vapor-Phase 
Mutagens and Carcinogens in Ambient Air. 
PB90-265927/GAR 060,669 


BIOCHEMISTRY 
Isotope and Nuclear Chemistry Division annual report FY 
1989, October 1988-September 1989. 
DE90013607/GAR 059,967 


BIOCONVERSION 
Advanced studies of biological indirect liquefaction of 
coal. Topical report on Task 2: Elimination of acetate as 
a product from CO utilization. 
DE90007648/GAR 060,411 


BIODETERIORATION 
Biodegradation of Jet Fuel in Vented Columns of Water- 
Unsaturated Sandy Soil. 
AD-A224 705/4/GAR 060,761 


Biodegradatie Xenobiotica Vil. Verbeterde Verwijdering 
van O-Cresol in Aanwezigheid van Actieve Poederkool in 
Bioreactoren (Biodegradation of Xenobiotics Vil. Im- 
proved Removal of O-Cresol in Presence of Activated 
Carbon in Biocultures). 

PB90-257320/GAR 060,738 


Screening Protocol for Assessing Toxicity of Organic 
Chemicals to Anaerobic Processes. 
PB90-263252/GAR 061,258 


Phenol and Trichloroethylene Degradation by ‘Pseudo- 

monas cepacia’ G4: Kinetics and Interactions between 

Substrates. 

PB90-264201/GAR 061,170 
BIOENGINEERING 

Journal of Rehabilitation Research and Development. 

Volume 27 Number 3, Summer 1990. 

AD-A225 176/7/GAR 059,777 
BIOGEOCHEMISTRY 

Biogeochemistry of Metal Cycling. 

N90-23897/3/GAR 
BIOINSTRUMENTATION 

Biosensors for the Detection of Heavy Metal lons. 

N90-23864/3/GAR 061,105 
BIOLOGICAL ADAPTATION 

Adaptations of Marine —_— to Chronic Hydrocar- 


bon Exposure. Volume 1 of 
PB90-263344/GAR 060,741 


059,685 


061,447 


Adaptations of Marine om to Chronic Hydrocar- 


bon Exposure. Volume 2 of 2. 

PB90-263351/GAR 
BIOLOGICAL DETECTION 

Solid-State Sensor and Actuator Workshop Held in Hilton 

Head Island, South Carolina on 4-7 June 1990. 

AD-A224 850/8 060,324 
BIOLOGICAL PEST CONTROL 

Review of ee in the Biotechnology-Microbial Pest 

Control Agent Risk Assessment Program. 

PB90-265356/GAR 061,180 
BIOLOGICAL RADIATION EFFECTS 

Extension of the Kremers/Van Norren Model for Retinal 

Light Damage and Consequences thereof for Occupa- 


tional Safe 
061,213 


060,742 


ety. 
AD-A224 879/7/GAR 
Pacific Northwest Laboratory annual report for 1989 to 
the DOE Office of Energy Research. Part 1, Biomedical 
sciences. 
DE90013505/GAR 061,226 


BIOLOGICAL STRESS 
International workshop on integrated approaches to the 
study of environmental stress on plant growth, February 
10-12, 1988. Final technical report. 





DE90013229/GAR 


BIOLOGICAL WEED CONTROL 
Proceedings of the Annual Meeting of the Aquatic Plant 
Control Research Program (24th) Held in Huntsville, Ala- 
bama on 13-16 November 1989. 
AD-A225 022/3/GAR 061,702 


Aquatic Plant Control Research Program: Effects of Sa- 
linity and irradiance Conditions on the Growth, Morpholo- 
gy and Chemical Composition of Submersed Aquatic Ma- 
crophytes. 

AD-A225 023/1/GAR 061,703 
Aquatic Plant Control Research Program: Effects of 
Water Chemistry on Submersed Aquatic Plants: A Syn- 


thesis. 
AD-A225 024/9/GAR 061,704 


Aquatic Plant Control Research Program: Host Specificity 
of Microbial Flora from Eurasian Watermilfoil. 
AD-A225 025/6/GAR 061,705 


Aquatic Plant Control Research Program: Effects of 
Water Chemistry on Aquatic Plants: Interactive Effects of 
Inorganic Carbon and Nitrogen on Biomass Production 
and Plant Nutrition. 

AD-A225 026/4/GAR 061,706 


Aquatic Plant Control! Research Program: Pilot Study: 
Carbohydrate Allocation in Hydrilla Biotypes. a 
1,707 


061,157 


AD-A225 027/2/GAR 


BIOMASS 
Rangeland-plant response to elevated CO(sub 2). Part 2, 
Large-chamber system: Progress report. 
DE90013702/GAR 059,651 


Technological Research and Development System in Im- 
portant Areas. (Biochemical Pulping Technology for Non- 
Wood Resources). Report of Research. 
PB90-267998/GAR 060,991 
BIOMASS CONVERSION PLANTS 
Summary of the status of biomass conversion technol- 
ies and opportunities for their use in Latin America. 
DE90012284/GAR 060,462 
Production of chemicals from food processing wastes 
using a novel fermenter separator. Annual progress 
report, September 1988-December 1989. 
DE90012542/GAR 060,699 
BIOMASS PLANTATIONS 
Can prairie forestry benefit from biotechnology. 
DE90013281/GAR 
BIOMECHANICS 
Journal of Rehabititation Research and Development. 
Volume 27 Number 3, Summer 1990. 
AD-A225 176/7/GAR 
BIOMINERALIZATION 
Journal of the National Chemical Laboratory for Industry, 
Vol. 85, No. 2, 1990. 
PB90-268970/GAR 
BIOREACTORS 
Bioprocessing and applications. Foreign trip report, July 
15-31, 1988. 
060,467 


061,343 
059,777 
061,154 


DE90012378/GAR 


BIOSENSORS 
Biosensors for the Detection of Heavy Metal lons. 
N90-23864/3/GAR 061,105 


BIOSYNTHESIS 
Ethanol production by immobilized microorganisms. For- 
= trip report, May 27-June 9, 1988. 

DE90012277/GAR 


BIOTECHNOLOGY 
Cloning, Mp POY | and Structural Manipulation of the 
Enterotoxin D and E genes from Staphylococcus aureus. 
(Annual Summary Report for November 1, 1987-June 30, 


1989). 
AD-A224 733/6/GAR 061,137 


Cloning, a and Structural Manipulation of the 
Enterotoxin D and E genes from Staphylococcus aureus. 
(Final Report for November 1, 1985-June 30, 1989). 

AD-A224 736/9/GAR 061,138 


Photosynthesis and biotechnology. Foreign trip report, 
November 1, 1987-November 25, 1987. 
DE90012312/GAR 061,110 


Adsorbents in bioseparations. Foreign trip report, April 
17, 1987-May 1, 1987. 
DE90013141/GAR 061,167 


Discussions in biotechnology and separations science. 
Foreign trip report, April 17, 1987-May 2, 1987. as ie 
1,1 


060,461 


DE90013143/GAR 


Pulsed laser fluorometry for environmental monitoring. 
DE90013163/GAR 061,102 


Sekitan no seibutsu kako (2). Coal cleaning gijutsu heno 
biseibutsushori no tekiyoho ni kansuru chosa. (Biopro- 
cessing of coal (2). Application of bioprocessing to coal 
cleaning technique). 

DE90507845/GAR 060,485 


Review of to in the Biotechnology-Microbial Pest 
Control Agent Risk Assessment Program. 
PB90-265356/GAR 061,180 


BIPOLAR TRANSISTORS 
Hoog-Frequente (20 Khz) Vermogenselectronische Blind- 
stroomcompensator Met Igbt’s als Halfgeleiderschake- 
laars (High Frequency (20 Khz) Power Electronics Reac- 
tive-Current Compensator with Insulated Gate Bipolar 
Transistors as Semiconductor Switches). 


KEYWORD INDEX 


N90-23665/4/GAR 060,314 


Ultrasoon Schakelende Driefasenstroominvertor, Uitge- 
voerd Met Insulated Gate Bipolar Transistor (Ultrasonic- 
Switching Three Phase Current Source Inverter with Insu- 
lated Gate Bipolar Transistors). 

N90-23666/2/GAR 060,315 


Semiconductor Measurement Technology: Thermal Re- 
sistance Measurements. 
PB90-269564/GAR 060,323 
BIRDS 
Bird Densities and Diversity in Clearcut and Mature Oak- 
Hickory Forest. 
PB90-266578/GAR 
BIRTH CONTROL 
Patterns of a and Individual Changes in Contra- 
ceptive Practice, United States, 1965-1975. 
PB90-267436/GAR 
BISMUTH OXIDES 
Critical current density, flux creep, and microstructure in a 
Bi-Sr-Ca-Cu-O system. 
DE90010457/GAR 060,873 
Phase Equilibria and Crystal Chemistry in Portions of the 
System SrO-CaO-Bi203-CuO, Part 2 - The System SrO- 
Bi203-CuO. 
PB90-256835/GAR 061,965 
BIT SYNCHRONIZATION 
Bit-Optimal Election in Synchronous Rings. 
N90-23945/0/GAR 


BITS 
Distributed Bit Complexity of the Ring: From the Anony- 
mous to the Non-Anonymous Case. 
060,125 


061,439 


060,779 


060,169 


N90-23988/0/GAR 


BITUMENS 
Literature survey of in situ processes for application to 
the US tar sand resource. 
DE90000495/GAR 


BITUMINOUS CEMENTS 
Experimental Mixes to Minimize Rutting. 
PB90-266230/GAR 


BITUMINOUS COAL 
Use of ultrasound for enhanced direct coal liquefaction. 
Quarterly technical progress report, October-December 


1989. 
DE90009019/GAR 060,413 


Early reactivity and nitrogen release in pulverized coal 
combustion. Investigation within the project ‘initial Stages 
of Combustion’ of the International Energy Agency imple- 
menting agreement for a program of research, develop- 
ment and demonstration of coal combustion sciences, 


Annex 1. 

DE90797095/GAR 060,060 
Chemical Characterization of Thermal Maturity in Coals 
Using High Resolution Chromatographic Methods. Annual 
Report May 1989-April 1990. 

PB90-270372/GAR 060,488 

BITUMINOUS COATINGS 
Evaluation of Performance and Cost-Effectiveness of 


Thin Pavement Surface Treatments. 
PB90-266495/GAR 


BITUMINOUS CONCRETES 
Evaluation of AC-10 Asphalt Cement. 
PB90-262775/GAR 059,988 


Practical Evaluation of Moisture Damage Cutoff Specifi- 
cations for Asphalt Concrete. 
PB90-264425/GAR 059,989 


Cold Recycling Materials Study. 
PB90.266362/ GAR 060,015 
Code de Bonne Pratique pour la Formulation des En- 
robes Bitumineux Denses (Rules of Good Practice for 
Designing Dense Bituminous Mixes). 

PB90-2 3/GAR 059,990 
Preliminary Engineering, Monitoring of Construction, and 
Initial Performance Evaluation: Use of Ponded Fly Ash in 
Highway Road Base. 

PB90-267279/GAR 060,025 


BLACK HOLES (ASTRONOMY) 
Contributions of the X Ray Astronomy Group of the Max- 
Planck-institut fuer Extraterrestrische Physik. nen 


061,387 


060,013 


060,016 


N90-24196/9/GAR 


Observations of Black Hole Candidates with the Mir- 
Kvant HEXE. 
N90-24198/5/GAR 059,681 


EXOSAT Observations of Cygnus X-1: Study of the Soft 


X ray Excess. 
N90-24199/3/GAR 059,682 
BLACK LIQUIDS 
Combustion processes in black liquor recovery: Analysis 
and interpretation of combustion rate data and an engi- 


neering design model. Report No. 1. 
DE90012719/GAR 060,047 


BLACKOUT (LIGHT TRANSMISSION) 
Optical Transmission Properties of Selected Shelter Ma- 
terials. 
AD-A225 072/8/GAR 
BLADE-VORTEX INTERACTION 
Extension of a Three-Dimensional Viscous Wing Flow 


Analysis. 
N90-23348/7/GAR 059,563 


060,937 


BOREHOLES 


BLAST FURNACES 
Nippon Kokan Technical Report NO. 130, 1990. 
PB90-268061/GAR 

BLAST LOADS 
Auswirkungen von Sprengerschuetterungen auf 
ausgewaehite Gebaeude. (Effect of blast vibrations on 
selected houses). 
TIB/A90-81380/GAR 

BLASTING 
Blasting as an AML Reclamation Method. Volume 1. 
PB90-264540/GAR 061,396 
Aviastningsspraengning: Litteraturstudie (Destress Blast- 
ing: A Literature Survey). 
PB90-266990/GAR 

BLOCK DIAGRAMS 
Block Runge-Kutta Methods on Parallel Computers. 
N90-23982/3/GAR 060, 184 
Block Runge-Kutta Methods. 
N90-23983/1/GAR 

BLOOD CIRCULATION 
Transcutaneous Ear Doppler Bloodflow Measurement 


System. 
AD-A225 013/2/GAR 


BLUNT BODIES 
Equilibrium Radiative Heating Tables for Earth Entry. 
N90-23675/3/GAR 062,340 

BNL 
Tiger Team assessment of the Brookhaven National Lab- 
oratory. Volume 2, Appendices. 
DE90013588/GAR 061,210 
Tiger Team assessment of the Brookhaven National Lab- 
oratory. Volume 1. 
DE90013605/GAR 

BODY TEMPERATURE REGULATION 
Perioperative Heat Conservation: Use of the Reflective 
Blanket, Leggings, and Head Cover on the Surgical Pa- 


tient. 
AD-A224 578/5/GAR 061,228 


Influence of Cold Exposure on Ventilation, Respiratory 
Heat Loss, and Pulmonary Deposition/Clearance. 
AD-A224 680/9/GAR 
BODY WEIGHT 
Assessment of Body Weight Standards in Male and 
Female Army Recruits. 
AD-A224 586/8/GAR 
BOEING 747 AIRCRAFT 
Experimental Study of Fault Propagation in a Jet-Engine 
Controller. 
N90-23401/4/GAR 060,334 
BOILERS 
Advanced atomizer concept for CWF burning in small 
combustors. Quarterly report, September-November 


1987. 
DE90009909/GAR 060,036 


BOLTS 
Boulons a Haute Resistance: Essais de Fonctionnement 
de Boulons Revetus (High Resistance Bolts: Test Trials 
for Plated Bolts). 
N90-23748/8/GAR 060,837 
BONASA UMBELLUS 
Bird Densities and Diversity in Clearcut and Mature Oak- 
Hickory Forest. 
PB90-266578/GAR 061,439 
BONDING 


Fundamental Concepts of Wettability and Interfacial Bond 
Str in Aluminum Matrix, SiC-Reinforced Composites. 
AD-A225 158/5/GAR 060,912 


Field experience in using laser acoustic sensing for in- 
spection. 
DE90012954/GAR 062,319 
Acousto-optic signature analysis for inspection of the or- 
biter thermal protection tile bonds. 
DE90013089/GAR 062,320 
Expert System for the Study of High Duty Bonded Joints 
in Aerospace Structures. 
N90-23753/8/GAR 060,854 
BOOLEAN ALGEBRA 
Constraint-Oriented Specification 
Formal Description Technique. 
N90-24070/6/GAR 
BOOSTER ROCKET ENGINES 
Simulation Test for the Relative Motion of Separated sub- 


Boosters on M-3S2 with Nearly Half a Model Vehicle St- 
735 and Their Motion Analyses Using Inertial Sensors 


Output. 
N90-23471/7/GAR 062,303 


BOREHOLES 

Geohydrologic data from test hole USW UZ-7, Yucca 
Mountain area, Nye County, Nevada. 

DE90013314/GAR 061,564 
Borehole closure and test zone volume determination 
program for brine- ility test results within the 
Waste Isolation Pilot Plant underground facility. 
DE90013629/GAR 061,592 


Acoustic Measurements on Real and Synthetic Reservoir 
Rock. 
PB90-266958/GAR 061,410 


060,864 


059,828 


061,782 


060, 185 


061,126 


061,211 


061,229 


061,269 


in a Constructive 


060, 189 
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BORERS (DRILLS) } 
Compact Drill Sampler for Quantitation of Microorganisms 
in Wood. 

PAT-APPL-7-474 923/GAR 


BORING MACHINES 
Proof of Principal for Staircase Auger Chip Removal 
T 


060,810 


heory. 
N90-23583/9/GAR 


BORON 
Explorations of mechanisms regulating ectomycorrhizal 
colonization of boron-fertilized pine. Quarterly report, April 
1, 1990-June 30, 1990. 
DE90013109/GAR 059,649 


Formation of Ti-B surface alloys by excimer laser mixing. 
DE90013172/GAR 060,972 


BORON COMPOUNDS 
Darstellung bormodifizierter Immunglobuline fuer die Neu- 
troneneinfangtherapie. (Characterisation of immunoglobu- 
lins to be used in neutron capture therapy after modifica- 
tion with boron). 
TIB/B90-81424/GAR 061,136 


BOROSILICATE GLASS 
Reaction of glass during gamma irradiation in a saturated 
tuff environment. Part 4, SRL 165, ATM-1c, and ATM-8 
lasses at 1E3 R/h and O R/h. 
E90013462/GAR 061,584 


Design, construction, and operation of the Integrated 
Radwaste Treatment System (IRTS) Drum Cell. 
DE90013480/GAR 061,585 


Radiation and hydrogen in glass. Part 1, The effects of 

ionizing radiation on silica and borosilicate glasses in the 

absence of — 

DE90013612/GA 060,958 

Radiation and hydrogen in glass. Part 2, The properties 

of hydrogen in unirradiated and irradiated silica and boro- 

silicate glasses. 

DE90013613/GAR 060,959 

BOUNDARY INTEGRAL METHOD 

Method for Computing Eigenvalues and Eigenfunctions of 

Linear Differential Operators. oneie 
1,024 


062,307 


N90-24013/6/GAR 


BOUNDARY LAYER 
Impact of Planetary Boundary Layer Processes on Fron- 


t Ss. 
AD-A225 070/2/GAR 


BOUNDARY LAYER CONTROL 
Reduction de Trainee de Frottement Turbulent: Manipula- 
teurs de Couche Limite, Mars 1990 (Reducing Turbulent 
Friction Drag: Boundary-Limit Manipulators (March 


1990)). 
PB90-269846/GAR 059,582 


BOUNDARY LAYER EQUATIONS 
Calculation of the hypersonic viscous flow past reentry 
vehicles with an Euler/boundary-layer coupling method. 
TIB/B90-81368/GAR 062, 


BOUNDARY LAYER SEPARATION 
Euler Code Predicted Separation at the Airfoil Trailing 


Edge. 
N90-23364/4/GAR 059,568 


BOUNDARY LAYER TRANSITION 
Transition de la Couche Limite (Boundary-Layer Transi- 
tion (January 1990)). 
PB90-265836/GAR 

BOUNDARY LAYERS 
Etude Experimentale de la Couche Limite Instationnaire 
sur une Plaque Plane Oscillante. Optimisation et Valida- 
tion d’un Code de Calcul de Couplage Ecoulement Po- 
tentiel/Couche Limite Autour d’une Plaque Plane et d’un 
Profil Oscillant (Experimental Study of the Unsteady 
Boundary Layer on a Plane Oscillating Plate. Optimization 
and Validation of a Code to Compute Potential Flow/ 
Boundary Limit Coupling around a Plane Plate and Oscil- 


lating Airfoil). 
059,578 


059,709 


o 


059,581 


PB90-265695/GAR 
BOUNDARY VALUE PROBLEMS 

Preconditioning and Boundary Conditions. 

AD-A224 796/3/GAR 

Smoothing for Multipoint Boundary Value Models. 

AD-A224 917/5/GAR 

Local and Global Order 


mes. 
N90-24041/7/GAR 
Contractivity of Runge-Kutta Methods. 
N90-24079/7/GAR 

BRAIN 
Cardiac Perfusion versus immersion Fixation for the Pro- 
duction of Artifact-Free Brain Sections. 
AD-A225 001/7/GAR 061,125 


Electrical Interactions between Mammalian Cortical Neu- 


tons. 
AD-A225 006/6/GAR 061,159 


Multiple dipole modeling of spatio-temporal MEG data. 
DE90013154/GAR 061,131 
Neuropai ie des Agressifs de Guerre. Etudes des 
Lesions Cer Provoquees par le Soman (Neuro- 
pat of Biowarfare Weapons. Studies of Soman-in- 
duced Cerebral Lesions). 

PB90-265802/GAR 061,261 


BRAKE DRUMS 


Journal of Mechanical Engineering Laboratory, Vol. 44, 
No. 1, January 1990. 


KW-14 VOL. 90, No. 23 


061,002 


, 


Reduction of Some LOD 
061,028 


061,046 


KEYWORD INDEX 


PB90-269127/GAR 


BRAZIL 
Brazil: International Customs Journal, 13th Edition, Year 
1990-1991. 
PB90-268590/GAR 059,841 
BREAKDOWN 
Development of a two-dimensional, electromagnetic, 
electron fluid computer code for microwave-induced sur- 
face breakdown in low-pressure air. pr 
071 


060,839 


DE90013287/GAR 


BREEDING BLANKETS 
Workshop on fusion blanket neutronics. Foreign trip 
report, June 13, 1987-June 20, 1987. 
DE90012344/GAR 062,015 


Ceramic breeder materials. 
DE90013672/GAR 


Gamma _ heating measurements 


counters. 
DE90013683/GAR 


BRICKS 
Thermoluminescence studies of NTS-related fallout expo- 
sures. Final report. 
DE90013448/GAR 


BRIDGE APPROACHES 


Design and Construction of Bridge Approaches. 
PB90-267329/GAR 


BRIDGE DECKS 
Mechanical Characteristics of Base Isolation Bearings for 
a Bridge Deck Model Test. 
PB90-262668/GAR 


Fate of Ethylene Glycol in the Environment. 
PB90-264672/GAR 060,775 


Code de Bonne Pratique pour la Conception et la Con- 
struction des Reyetements des Ponts a Tablier en Beton 
(Rules of Good Practice for the Design and Construction 
of Pavements on Concrete Bridge Decks). 

PB90-266891/GAR 060,017 


BRIDGES 
Lawrence Livermore National Laboratory post-Loma 
Prieta earthquake initiative: Seismic analysis of an elevat- 
ed portion of the Bay Bridge distribution system structure. 
DE90013518/GAR 059,997 

BRINES 
Borehole closure and test zone volume determination 
program for brine-permeability test results within the 
Waste Isolation Pilot Plant underground facility. 
DE90013629/GAR 061,592 

BRITTLE MATERIALS 
Controlled Crack Growth Specimen for Brittle i. 


061,475 
with — proportional 


061,477 


061,324 


060,026 


060,001 


N90-23543/3/GAR 


BRITTLENESS 


Controlled Crack Growth Specimen for Brittle Systems. 
N90-23543/3/GAR 060,886 


BROENSTED ACIDS 
Basic properties of coals and other solids. Quarterly 
report No. 3. 
DE90012520/GAR 060,468 
BROOKHAVEN AGS 
Bunch-to-bucket injection of linac beam into the Brookha- 
ven AGS. 
DE90013733/GAR 062,134 


BROOKHAVEN RHIC 
Beam (nu)-spread due to field errors in RHIC. 
DE90013744/GAR 

BUBBLES 
Fluidized bed pressure probes. 
DE90009666/GAR 

BUCKLING 
BUCKL: X-ray energy deposition code. 
DE90013597/GAR 062,116 


Structural Behavior of Composites with Progressive Frac- 


ture. 
N90-23477/4/GAR 


BUILDING CODES 


Interim Radon-Resistant Construction Guidelines for Use 
in Florida-1989. 
060,648 


hy 


062,141 


060,034 


060,919 


PB90-265349/GAR 


BUILDING MATERIALS 
Atrium building study. 
DE90012502/GAR 

BUILDINGS 
Evaluation of Potential Damage to Unconventional Struc- 
tures by Sonic Booms. 
AD-A225 029/8/GAR 059,589 


Building design guidelines for solar energy technologies. 
Final report. 
DE90012500/GAR 059,793 


Evaluation of analytical tools for the solar energy design 
of buildings. 
DE90012501/GAR 
Atrium building study. 
DE90012502/GAR 


Buildings research: A bibliogri update. 
DE90012977/GAR ee 059,795 


IEA solar heating and cooling program. Task 8: Passive 
and hybrid solar low energy buildings: Final report. 


059,794 


060,570 


059,794 


DE90013711/GAR 059,800 


Object-oriented programming, equation-based submo- 
dels, and system reduction in SPANK. 
DE90013872/GAR 060,548 


Heat pump and heliogeothermal space heating Aulnay- 
sous-Bois. The 1985 season. 
DE90501076/GAR 060,498 


Correctieprocedure referentiejaar naar aktueel jaar. Eind- 
versiag. (Correction procedure for the reference year to 
the actual year). 

DE90767941/GAR 060,399 


TASEF: Temperature Analysis of Structures Exposed to 
Fire. User's Manual. 
059,821 


PB90-267030/GAR 
Auswirkungen von = Sprengerschuetterungen _— auf 
ausgewaehite Gebaeude. (Effect of blast vibrations on 
selected houses). 

059,828 


TIB/A90-81380/GAR 


BUNYAVIRIDAE 


Combination Chemotherapy Using Immune Modulators 
and Antiviral Drugs Against Togaviruses and Bunyavir- 


uses. 
AD-A224 673/4/GAR 061,182 


Novel Approaches for Targeting Antiviral Agents in the 
Treatment of Arena-, Bunya-, Flavi-, and Retroviral Infec- 


tions. 
AD-A225 010/8/GAR 061,189 


BURNERS 

Bifuntanyo wide renji bana no kaihatsu (2). Mokei ni yoru 
bana nodo choseibu kihon kozo no kento. (Development 
of wide-range burner by control of pulverized coal con- 
centration (Part 2). Study of construction to control of 
particle concentration by burner model). 

DE90503406/GAR 060,055 
Early reactivity and nitrogen release in pulverized coal 
combustion. ——— within the project ‘Initial Stages 
of Combustion’ of the International Energy Agency imple- 
menting agreement for a program of research, develop- 
ment and demonstration of coal combustion sciences, 


Annex 1. 
DE90797095/GAR 060,060 


Perforated Flame Deflector. 
PATENT-4 934 927 

BURNS (INJURIES) 
Spectroscopy of Burn Wounds. 
AD-A224 890/4/GAR 061,123 


Traitement des Brulures Etendues (Treatment of Exten- 

sive Burns). 

PB90-269879/GAR 061,235 
BUS USAGE 


Evaluation of Automatic Passenger Counters: Validation, 

Sampling and Statistical Inference. 

PB90-262759/GAR 062,426 
jon Health Sci- 


Analysis of Bus Ridership Potential to Or 
ences University Using a Geographic Information Sys- 
tems Approach. 
PB90-264433/GAR 
BUSES (VEHICLES) 


Evaluation of Automatic Passenger Counters: Validation, 
Sampling and Statistical Inference. 
062,426 


059,805 


062,387 


PB90-262759/GAR 


BWR TYPE REACTORS 
Advanced technologies for water-cooled reactors. For- 
ign trip report, May 24-June 12, 1988. 
DE90012276/GAR 061,626 


Proceedings of the first international seminar on seismic 
base isolation for nuclear power facilities. 
DE90012645/GAR 061,629 


Passive and inherent safety technologies for light-water 
nuclear reactors. 
DE90014215/GAR 061,637 


CABLES 


Cable Suspended Windmill. 
PATENT-4 894 554 


CADMIUM TELLURIDE SOLAR CELLS 
Polycrystalline thin film cadmium telluride n-i-p solar cells. 
Final subcontract report, September 1988-August 1989. 
DE90000351/GAR 060,567 


CADMIUM TELLURIDES 
Point Defects with Lattice Distortion in CdTe and 
pote 
AD-A224 634/6/GAR 
CALCIUM 
Release of Calcium from Intracellular Stores in Rat Baso- 
philic Leukemia Cells Monitored with the Fluorescent 


Probe Chiortetracycline. 
AD-A224 727/8/GAR 061,095 


Immunoglobulin E Receptor Cross-Linking Induces Oscil- 
lations in Intracellular Free lonized Calcium in Individual 
Tumor Mast Cells. 

AD-A224 747/6/GAR 061,141 


Cellular and Molecular Mechanisms of High Pressure Ino- 
tropy in Cardiac Muscle. 
AD-A224 944/9/GAR 061,199 


Active and passive calcium transport systems in plant 
cells. es ry: r , May 1986-June 1990. 
DE90013954/GA\ 061,113 


060,543 


061,908 





CALCIUM 40 TARGET 
Binary and multifragment decay of very hot nuclei. 
DE90014186/GAR 


CALCIUM FLUORIDES 
Viscoplastic Model with Application to LiF-22 Percent 
CaF2 Hypereutectic Salt. 
N90-23770/2/GAR 


CALCIUM OXIDES 
Critical current density, flux creep, and microstructure in a 
Bi-Sr-Ca-Cu-O system. 
DE90010457/GAR 060,873 


Preparation and magnetic measurements of single crystal 
Ti(sub 2)Ba(sub 2)CaCu(sub 2)O(sub 8). 
DE90013657/GAR 061,955 
a in Ti(sub 2)CaBa(sub 2)Cu(sub 2)O(sub 8) and 
Ti(sub 2)Ba(sub 2)CuO(sub 6) studied by pair distribution 
function and Rietveld analysis. 

DE90013669/GAR 061,956 


Symmetry breaking oxygen displacement in supercon- 
ducting oxides. 
DE90013670/GAR 061,957 


CALCULATION METHODS 
Correctieprocedure referentiejaar naar aktueel jaar. Eind- 
versiag. (Correction procedure for the reference year to 
the actual year). 
DE90767941/GAR 060,399 


Validatie van rekenprogramma’s/rekenmethoden. (Valida- 


tion of calculation programs and calculation methods). 
DE90797041/GAR 060,532 


CALEBRATION 
Standardization of Rn-222 at the Australian Radiation 


Laboratory. 
PB90-255365/GAR 
CALIBARATION 


ICARE Radon Calibration Device. 
PB90-255332/GAR 


CALIBRATING 
Verfahren Zur Vermessung der Instationaeren Dreidimen- 
sionalen Stroemungsvektoren in Turbomaschinen (Proc- 
ess for the Measurement of the Unsteady Three Dimen- 
sional Stream Vectors in Turbomachines). 
N90-23702/5/GAR 059,575 


CALIBRATION 

Minilink ||: Prototype of a Miniature Self-Calibrating Fiber 

Optic Analog Data Link. 

AD-A224 995/1/GAR 060,295 

Journal of Reasearch of the National Institute of Stand- 

ards and Technology. March-April 1990. Volume 95, 

Number 2. Special Issue: Radon Measurement Standards 

and Calibration. 

PB90-255266/GAR 061,499 
Instrument in 


Calibration of Radon-222 Reference 
Sweden. 
PB90-255274/GAR 061,500 
Bureau of Mines Method of Calibrating a Primary Radon 
Measuring Apparatus. 
PB90-255282/GAR 061,501 
Calibration and Quality Assurance Program for Environ- 
mental Radon Measurements. 
PB90-255290/GAR 061,502 
U.K. National Radiological Protection Board Radon Cali- 
bration Procedures. 
PB90-255308/GAR 
Calibration of dc Voltage Standards at NIST. 
PB90-256819/GAR 

CALIBRATION STANDARDS 
NIST Primary Radon-222 Measurement System. 
PB90-255340/GAR 

CALIENTE CREEK (CALIFORNIA) 
Phase 1 Sediment as Investigation of the Ca- 
liente Creek Drainage in. 
AD-A224 859/9/GAR 059,970 

CALIFORNIA 
Biological Impacts of Translocated Sea Otters. 
PB90-263328/GAR 061,709 
Water Resources Data for California, Water Year 1989. 
Volume 5. Ground-Water Data for California. 
PB90-270133/GAR 

CALIFORNIUM 252 


Semiclassical model for single-particle transitions in nu- 
cleus-nucleus interactions. 
062,286 


060,965 


061,509 


061,506 


061,503 


060,337 


061,507 


060,758 


TIB/B90-81429/GAR 


CALORIMETRY 
Purity Determination of Standard Analytical Reference 
Materials by Differential Scanning Calorimetry. 
AD-A224 669/2/GAR 061,772 


CAMDS (CHEMICAL AGENT MUNITIONS DISPOSAL 
SYSTEM) 


RCRA Facility investi 
for Known Releases 


Area. 
AD-A225 157/7/GAR 


CAMERAS 
Real-Time Asynchronous/Synchronous Lock-in Thermal- 
Wave bey =, with and IR Video Camera. 
AD-A224 590/0/GAR 060,283 
CANALS 


Alternate Sites for a Connecting Passage between the 
Atlantic and Pacific Oceans. 


ition. Phase 1. Summary Report 
nits, Tooele Army Depot, South 


060,692 


KEYWORD INDEX 


AD-A224 628/8/GAR 


CANARD CONFIGURATIONS 
—— Study for a Microwave-Powered Ozone Sniffer 


craft. 
N90-23907/ 4/GAR 059,616 


CANCELLATION CIRCUITS 
Pulsed Interference Canceler of High Power Out-of-Band 
Pulse Interference Signals. 

PATENT-4 932 039 060,275 

CANNING 
One Step Hip Comes of Powder Metallurgy ma 
PATENT-4 904 5: 

CAPILLARITY 
Coupling of Marangoni and Capillary Instabilities in an 
Annular Thread of Liquid. 
AD-A224 771/6/GAR 


CAPILLARY TUBES 
Ceramic Heat Pipe Wick. 
PATENT-4 883 116 


CAPITAL INVESTMENT 
Model of Manufacturing Sector Investment and Employ- 
ment Decisions. 
PB90-273384/GAR 059,838 


CARANGIDAE 
Early-Life-History Profiles, Seasonal Abundance, and Dis- 
tribution of Four Species of Carangid Larvae off Louisi- 
ana, 1982 and 1983. 
PB90-266404/GAR 


CARBIDE TOOLS 
Reports of the Government Industrial Research Institute, 
Chugoku, No. 30, March 1988. 
PB90-269028/GAR 060,986 


CARBIDES 
Designing precipitation-strengthened iron-aluminides for 
high-temperature applications. 
DE90013832/GAR 


CARBOHYDRATES 
Aquatic Plant Control Research Program: Pilot Study: 
Carbohydrate Allocation in Hydrilla Biotypes. 
AD-A225 027/2/GAR 


CARBON 


Interface effects and fracture in Nicalon/SiC composites. 
DE90012925/GAR 060,913 


2T/D kaatsu nidan funryusho sekitan gasukaro tokusei. 
Gasuka seino to char kyokyuryo tono sogo kankei ni kan- 
suru kento. (Characteristics of a 2T/D pressurized two 
<— peter senna coal ifier. Study of relation be- 


a efficiency and char recycle). 
DESO 3044/GAR 060,426 


2T/D kaatsu nidan funryusho sekitan gasukaro tokusei. 
Unten kenkyu seika oyobi daihyoteki tanshu no shiken 
kekka. (Characteristics of a 2T/D pressurized two stage 
entrained-bed coal gasifier. Results of operational study 
and gasification tests). 

060,427 


059,969 


061,811 


060,831 


061,711 


060,941 


061,707 


DE90503045/GAR 


Energy-loss measurements with heavy ions at relativistic 
—— 
TIB/B90-81428/GAR 
CARBON 12 TARGET 
Complex fra ee production in 50 MeV/A (sup 197)Au 
+ (sup 12)C, (sup 27)Al, and (sup nat)Cu reactions. 
DES001 3846/GAR 062,180 
Binary and multifragment decay of very hot nuclei. 
DE90014186/GAR 062,244 
CARBON COMPOUNDS 
Bifuntan nensho ni tomonau NO(sub x) haichu minenbun 
doji teigen nensho gijutsu no kaihatsu (2). Metan chun- 
yuho ni yoru kento. (Development of low-NO(sub x) and 
low-ignition loss combustion technology on pulverized 
coal combustion (2)). 
DE90503047/GAR 060,054 
CARBON CYCLE 
Plan for intermodel comparison of atmospheric CO(sub 
2) projections with uncertainty analysis. 
DE90011298/GAR 059,718 
CARBON DIOXIDE 
Plan for intermodel comparison of atmospheric CO(sub 
2) projections with uncertainty analysis. 
DE90011298/GAR 059,718 
Critical-region vapor-liquid equilibrium of the CH(sub 4)- 
CO(sub 2)-H(sub 2)S system. @iintie 


062,285 


DE90012032/GAR 
Sixth annual Gatlinburg acid rain conference. Proceed- 


ings. 
DE9001 2825/GAR 059,719 


Energy and climate change. Report of the DOE Multi- 
Laboratory Climate Change Committee: Revision 1. 
DE90013527/GAR 059,721 
Global climate trends and greenhouse gas data: Federal 
activities in data collection, archiving, and dissemination. 
Report to the — of the United States. 
DE90013545/GAI 


060,622 
Rangeland-piant response to elevated CO(sub 2). 
Progress report. 


DE90013693/GAR 059,650 
Rangeland-plant response to elevated CO(sub 2). Part 2, 


Lar hamber system: Progress report. 
DES001 3702/GAR 059,651 


CARDIOLOGY 


Novel liquid membrane technique for removal of SO(sub 
a x) bay flue gas. Final report, April 15, 1987- 
1 


ebruary 28, . 
DE90013757/GAR 060,626 


Managing ne climate change through international co- 
operation: Lessons from prior resource management ef- 


forts. 
DE90014699/GAR 


CARBON DIOXIDE LASERS 


CO2 Laser Oscillators for Laser Radar Applications. 
AD-A224 958/9/GAR 061,846 


Compact, high-powered far-infrared (FIR) laser. Final 
technical report, September 30, 1987-January 31, 1990. 
DE90009996/GAR 061,853 


CARBON FIBER REINFORCED PLASTICS 


Demonstrationszentren fuer Faserverbundwerkstoffe 
(Demonstration Centers for Fiber Reinforced Materials). 
N90-23495/6/GAR 060,925 


059,712 


CARBON FIBERS 
a of the Government industrial Research Institute, 


, No. 44, March 1990. 
PB90-269010/GAR 
CARBON MONOXIDE 
Carbon Monoxide Cleavage by (Silox)3Ta (Silox = 
(t)Bu3SiO(-)): Physical, Theoretical, and Mechanistic In- 
vestigations. 
AD-A225 018/1/GAR 059,865 


Investigations of some aspects of chemistry in alkali 
chioroaluminate melts. 
DE90012290/GAR 059,910 


Energy and climate change. Report of the DOE Multi- 
Laboratory Climate Change Committee: Revision 1 
DE90013527/GAR 059,721 


Kinetics of elementary atom and radical reactions. Three 
year poe report. 

DE90013962/GAR 059,936 
Ca it for Carbon Monoxide Oxidation. 
PATENT-4 912 082 


CARBON STEELS 


Carbon steel and related alloy corrosion in LOM! decon- 
tamination solvents. 
DE90014342/GAR 060,934 


CARBON SULFIDES 
Multiphoton and laser-assisted processes. Foreign trip 
report, July 31-August 31, 1987. 
DE90012350/GA' 


060,999 


059,943 


062,018 


Atmosphaerische CS(sub 2)-Oxidation: Kinetik und Me- 
chanismen. (Carbon disulfide atmospheric oxidation: Re- 
action kinetics and mechanisms). 

DE90506351/GAR 059,725 


Atmosphaerische CS sub 2 -Oxidation: Kinetik und Me- 

chanismen. (Carbon disulfide atmospheric oxidation: Re- 

action kinetics and mechanisms). 

TIB/B90-81432/GAR 059,732 
CARBONATES 

Stability constants important to the understanding of plu- 

tonium in environmental waters, hydroxy and carbonate 

complexation of PuO(sub 2)(sup + ). 

DE90013795/GAR 060,683 
CARBONYLS 

Investigations of some aspects of chemistry in alkali 

chloroaluminate melts. 

DE90012290/GAR 059,910 
CARBOXYLIC ACIDS 

Radiolabeling techniques using iodine-123. Foreign trip 

r August 11-30, 1987. 

DE90012355/GAR 061,218 

Radioiodinated free fatty acids. Foreign trip report, No- 

vember 19-28, 1987. 


DE90012380/GAR 061,220 


Cardiology and nuclear medicine. Foreign trip report, Oc- 
tober 1-12, 1988. 
DE90012388/GAR 061,130 
CARCINOGENESIS 
bee ape based methods for cancer risk assessment. 
Foreign trip report, June 7-19, 1988. 
DE90012281/GAR 061,128 


Pacific Northwest Laboratory annual report for 1989 to 
pes — Office of Energy Research. Part 1, Biomedical 


DE90013505/GAR 061,226 


CARCINOGENS 
Biologically based methods for cancer risk assessment. 
Foreign trip report, June 7-19, 1988. 
pemmeshannap /GAR 061,128 


ee ee 


DNA by Lameg A lechniques. 
De90012931/ AR 061,145 


Structure-Activity Relationships. Computerized Systems. 

PB90-263476/GAR 061,260 
for eS of Vapor-Phase 

Mutagens and Carcinogens in Ambient Air. 

PB90-265927/GAR 060,669 

CARDIOLOGY 

Cardiology and nuclear medicine. Foreign trip report, Oc- 

tober 1-12, 1988. 

DE90012388/GAR 061,130 
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CARDIOVASCULAR DISEASES 
Radiolabeling techniques using iodine-123. Foreign trip 
report, August 11-30, 1987. 
DE90012355/GAR 061,218 


Radioiodinated free fatty acids. Foreign trip report, No- 
vember 19-28, 1987. 
DE90012380/GAR 061,220 


Stabilized Nitric Oxide - Primary Amine Complexes Useful 
as Cardiovascular Agents. 
PATENT-4 954 526 


CARDIOVASCULAR SYSTEM 
Combination of Atracurium and Vecuronium Compared to 
Vecuronium Administered Alone: Evaluation of the Time 
of Onset, Duration of Action, Intubating Conditions, and 
Cardiovascular Effects. 
AD-A224 703/9/GAR 


061,190 


061,183 


Mechanisms of Action of Low Molecular Weight Toxins in 
the Cardiovascular System. 
AD-A225 113/0/GAR 061,254 
CAREERS 
Occupational Therapy Career Ladder AFSC 913X1. 
AD-A225 012/4/GAR 059,757 
Education Career Ladder AFSC 751X0. 
AD-A225 015/7/GAR 
CARGO HANDLING 
Cargo Movement Operations System (CMOS) Software 
Test Plan. Final. 
061,271 


061,292 


AD-A224 653/6/GAR 


Cargo Movement Operations System (CMOS) System 
Segment Specification. Increment II. Final. 
AD-A224 654/4/GAR 061,272 


Cargo Movement Operations System (CMOS) Computer 
System Operator's Manual. Draft. 
AD-A225 017/3/GAR 061,293 


Cargo Movement Operations System (CMOS). Interface 
Requirements Specification. Revised Draft. Increment 2. 
AD-A225 043/9/GAR g 


Cargo Movement Operations System (CMOS). Increment 
li System Design Document, Final. 
AD-A225 156/9/GAR 
CASCADE FLOW 

Etude Experimentale du Comportement Dynamique d’une 
Grille d’Aubes (Experimental Study of the Dynamic Be- 
havior of a Cascade) 

059,580 


061,309 


PB90-265729/GAR _ 


CASE STUDIES 
Tenn Tom Constructors, Inc. Case Study No. 1. 
AD-A224 807/8/GAR 


Bechtel National, Inc. Case Study No. 4. 
AD-A224 818/5/GAR 


Granite Construction Co. 
AD-A225 177/5/GAR 061,311 


Case Study of the Light Armored Vehicle-25: Integrated 
Logistics Support of a Non-Developmental Item. 
AD-A225 179/1/GAR 061,784 


SCCCAMP 1985 Data Analysis: Overview and Discussion 
of Case Studies. 
PB90-263450/GAR 

CASING 
Lunar Drill Footplate and Casing. 
N90-23738/9/GAR 

CASKS 


Design and licensing of radioactive material shipping con- 
tainers. Foreign trip report, June 6, 1987-June 13, 1987. 
DE90013142/GAR 061,538 


Integral Monitored Retrievable Storage (MRS) —— 

= design report. Volume 1, Book 2, Design de- 
scriptio 

DE90013335/GAR 


CASUALTIES 
Effect of Combat Level on Disease and Non-Battle Injury. 
061,230 


059,525 


059,526 


059,730 


062,315 


061,567 


AD-A224 754/2/GAR 


CATALOGS (PUBLICATIONS) 
Publications of the National Institute of Standards and 
Technology, 1989 Catalog. 
PB90-271818/GAR 


Catalog of Electronic Data Products. 
PB90-272154/GAR 

CATALYSIS 
EQCM Measurements: Redox-induced Changes in Sol- 
vent and lon Content in Anchored Redox Monolayers of 
Organosulfur Compounds and Their Electrocatalysis on 


Gold Electr 
AD-A224 679/1/GAR 059,887 


New Catalytic Routes to Polysilazane Precursors to Sili- 
con Nitride and Related Systems. 
059,953 


’ 


059,556 


060,782 


AD-A225 057/9/GAR 


Proceedings of the Catalysis-by-Design workshops. 
DE90013551/GAR 060,396 


Testing of Novel Catalytic Coal Gasification Concepts. 
Task 1. Ultrasound-Promoted Catalysis. Final Report 


September 1986-September 1989. 
PB90-269622/GAR 060,438 


Testing of Novel Catalytic Coal Gasification Concepts. 
Task 2. Gas-Phase Catalysis. Final Report September 
1986-September 1989. 

PB90-269630/GAR 060,439 
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KEYWORD INDEX 


CATALYSTS 
Kinetic Study of the Polymerization of Alkyl Vinyl Ethers 


by HI/I2 Catalyst. 
AD-A224 659/3/GAR 059,949 


Steam gasification of carbon: Catalyst properties. Report- 


ing period: December 15, 1989-March 14, 1990 
DE90009020/GAR 060,414 


Improved catalysts for liquid hydrocarbon fuels from 
syngas. Final technical progress report. 
DE90011510/GAR 060,417 


Shokubai nensho no gas turbine nenshoki eno tekiyosei 
no kento. (Investigation on availability of catalytic com- 
bustion for gas turbine combustor). 

DE90503437/GAR 060,361 


Fuel-Rich Catalytic Combustion: A Fuel Processor for 
High-Speed Propulsion. 
N90-23518/5/GAR 


Catalyst for Carbon Monoxide Oxidation. 
PATENT-4 912 082 059,943 


Bulletin of Research Institute for Polymers and Textiles, 
No. 161, 1990-3. 
PB90-268707/GAR 059,964 


Novel Catalytic Materials for Methane Activation and Se- 
lective Oxidation of Hydrocarbons. Final Report Septem- 
ber 1986-May 1990. 

PB90-270380/GAR 060,489 


Chemical and Catalytic Activation of Methane by Metal 
Oxide Surfaces. Annual Report September 1, 1988- 
August 31, 1989. 
PB90-270430/GAR 
CATALYTIC CONVERTERS 
Evaluation of SCR NOx Controls for Small Natural Gas- 
Fueled Prime Movers. Phase 1. Topical Report. 
PB90-270398/GAR 
CATHODES 
Molten carbonate fuel cell research. 
DE90013896/GAR 060,513 
Developmert of new cathode materials for the use in 
molten carbonate fuel cells. Dutch MCFC development 
programme. Final report May 1986 to December. 
060,537 


060,061 


059,947 


060,076 


DE90797092/GAR 


NiO cathode dissolution and long term MCFC operation. 
DE90797107/GAR 


CAVING MINING 
Case Study of the Effects of Longwall Mining Induced 
Subsidence on Shallow Ground Water Sources in the 
Northern Appalachian Coalfield. 
PB90-268798/GAR 


CAVITIES 
Circumferential Pressure Probe. 
PATENT-4 873 990 


CD4 ANTIGENS 
Role of the CD28 Receptor in T-Cell Activation. 
AD-A224 892/0/GAR 


CDF 
Research in elementary particle physics. Technical 


progress report, June 1, 1989-May 31, 1990. 
DE90013443/GAR _ , 062,091 


CEDARS 
Sugi no jukanryu, jukanu tokusei no kaiseki. Koritsuboku 
no jukanryu, jukanu no pH to EC. (Characteristics of 
stemflow and throughfall under Japanese cedars (Crypto- 
meria japonica). Characteristics of pH and EC in stem- 
flow and throughfall under isolated trees). 
DE90503785/GAR 060,630 


Sugi suitai to oxidant, kouryo no bunpu ni kansuru ichiko- 
satsu. (Decline of Japanese cedar (cryptomeria japonica) 
and potential correlation of oxidants and precipitation). 

DE90503786/GAR 


CELL DIFFERENTIATION 
Differenciation des Lymphocytes T par la Thymuline (Thy- 
muline Differentiation of T Lymphocytes). 
PB90-265737/GAR 061,107 


CELLS (BIOLOGY) 
Two-Dimensional Electrophoretic Analysis of Subcellular 
Liver Fractions and Isolated Hepatocytes from Normal 
and PFDA Treated Rats. 
AD-A224 766/6/GAR 061,242 


Effets des Organophosphores a |’Echelle Cellulaire en 
Milieu Marin. Protection de I'Homme et et de Son Envir- 
onnement (Effects of Organophosphates on Cells in 
Aquatic arena Protection of Man and His Envi- 
ronmet 

PB9O-; 266859/GAR 


CELLULOSE ACETATE 
Journal of the National Chemical Laboratory for Industry, 
Vol. 84, No. 12, 1989. 
PB90-268954/GAR 059,859 
CELSIOR CAR 
Toyota Engineering, Vol. 39, No. 2, December 1989. Spe- 
cial Edition - New Technology for CELSIOR (LEXUS 


LS400). 
PB90-268137/GAR 


CEMENT ADDITIVES 
Development of Strength in Cements. Volume 1. Interim 
Report 1986-1987. 
PB90-268525/GAR 059,995 


Development of Strength in Cements. Volume 2. Interim 
Report 1987-1988. 


061,384 


061,203 


061,099 


060,753 


062,404 


PB90-268533/GAR 


CEMENTS 


Development of Strength in Cements. Volume 1. Interim 


Report 1986-1987. 
PB90-268525/GAR 059,995 


Development of Strength in Cements. Volume 2. Interim 
Report 1987-1988. 
PB90-268533/GAR 


CENTRAL PROCESSING UNITS 


TUMULT-64: A Real-Time Multi-Processor System. 
N90-23904/7/GAR 060,122 


CERAMIC MATERIALS 
On-Line Quantitative Nondestructive Evaluation and 
Characterization of Tough Ceramics at Operating Tem- 
peratures (DURIP). 
AD-A224 730/2/GAR 060,868 


Multipurpose 2000C Furnace for Physical Testing in Con- 
trolled Atmosphere. 
AD-A224 851/6/GAR 060,796 


HREM Studies of Interfaces in ZrO2/AlI203 Ceramics. 
AD-A224 901/9 


HREM of Incoherent 2r02/Al203 Interfaces. 
AD-A224 902/7 060,870 


Influence of Interfacial Shear Strength on the Mechanical 
Properties of SiC Fiber Reinforced Reaction-Bonded Sili- 
con Nitride Matrix Composites. 

AD-A224 968/8/GAR 060,907 


New Catalytic Routes to Polysilazane Precursors to Sili- 
con Nitride and Related Systems. 
AD-A225 057/9/GAR 059,953 


Multipurpose 2000 C Furnace for Physical Testing in 
Conirolled Atmosphere. 
AD-A225 100/7/GAR 060,797 


CERAMIC MATRIX COMPOSITES 
Study of the elastic properties of Al(sub 2)O(sub 3) and 
Si(sub 3)N(sub 4) matrix composites with SiC whisker re- 
inforcement. 
DE90013674/GAR 060,914 


High temperature strength of SiC whisker-reinforced sili- 
con nitride composites. 
DE90013822/GAR 060,915 


Proprietes Thermomecaniques de Nouveaux Materiaux 


Composites  Sic/Vitroceramique (Thermomechanical 
Properties of New Composite Materials SiC/Glass-Ce- 


ramic). 
N90-23491/5/GAR 060,922 


Theory and Experimental Technique for Nondestructive 
Evaluation of Ceramic Composites. 
N90-23754/6/GAR 060,928 


Fundamental Studies on Development of Ceramic Com- 

posite Pipes. 

PB90-267949/GAR 060,932 
CERAMICS 

Investigations on the Structural, Electrical, and Magnetic 


Properties of Nd(2-x)Sr(x)NiO(4+ delta). 
AD-A225 081/9/GAR 060,871 
BaBi(1- 


Structural and _ Electronic 
060,872 


xX)TK(xjO3(0.0< or = x< or = 
AD-A225 083/5/GAR 
Synthesis of high purity sinterable silicon carbide powder. 
Final report. 
060,874 


059,996 


059,996 


— of 


DE90012029/GAR 


Initial comparison between two 3-D X-ray ct algorithms 
for characterizing ceramic materials. 
DE90013656/GAR 060,880 


Tanka keiso ceramics no chokoon ni okeru seiteki oyobi 
doteki jiku kajuka deno hakai kyodo tokusei no hyoka. 
(Evaluation of fracture strength properties of silicon car- 
bide ceramics under cyclic/static axial loading at ultra- 
high temperature). 
DE90503402/GAR 060,883 


Ceramic sen(prime)igata nenshoki no kaihatsu. Nenshoki 
no kairyo to nensho shiken kekka. (Development of ce- 
ramic fiber type combustor. Improvement of combustor 
and combustion test result). 

DE90503441/GAR 060,884 


Recent Implementations on Ceramic Composites and 
Thermostructural Materials. 
N90-23489/9/GAR 060,920 


Controlled Crack Growth Specimen for Brittle Systems. 
N90-23543/3/GAR 060,886 


Technisch Physische Dienst TNO-TH, Jaarversiag ‘88 
(Activities Report in Technical-Physical Research). 
N90-24223/1/GAR 060,887 


Ceramic Heat Pipe Wick. 
PATENT-4 883 116 


Lightweight Ceramic Insulation and Method. 
PATENT-4 919 852 


Vaesymismitoitus 1990 (Fatigue Design 1990). 
PB90-266941/GAR 060,944 


rer noun Studies on Development of Ceramic Com- 
posite Pipes. 
PB90-267949/GAR 060,932 


Studies on Ferromagnetic Glass-Ceramics for Medical 
lications, 1989. 
060,890 


060,831 


060,888 


PB90-267956/GAR 





Properties of Chalcogenide Amorphous Semiconductors 
Composition j 
PB90-267964/GAR 061,967 


CERIUM COMPOUNDS 
Searching for heavy fermion materials in Ce intermetallic 


compounds. 
DE90011809/GAR 060,970 
CERN SPS SYNCHROTRON 


Experimental results concerning global observables from 
the CERN SPS heavy ion program. 
DE90012285/GAR 

CERTIFIED REFERENCE MATERIALS 
Bestimmung von Spurenmetalien in Proben aus der mar- 
inen Umgebung und der Antarktis als Grundlage fuer das 
Verstaendnis des atmosphaerischen Transportes von 
Schwermetalien und Analyse von Metallspuren in Reinst- 
kupfermatrices. (Determination of trace metals in sam- 
ples from the marine environment and the Antarctic as a 
basis for understanding the atmospheric transport of 
— metals, and analysis of metal traces in ultra-pure 


copper matrices). 
TIB/A90-81410/GAR 
CESIUM 134 
Pre-operational 


Vogtle. 
DE90013627/GAR 
CESIUM 137 


Off-Site Radiation Exposure Review Project: Phase 2 
soils program. Revision. 
DE90012890/GAR 


Pre-operational radio-environmental studies of Plant 


Vogtle. 
DE90013627/GAR 060,682 
1988 environmental monitoring report, Sandia National 
Laboratories, Albuquerque, New Mexico. 
DE90013799/GAR 
CESR STORAGE RING 
Dependence of single particle stability on net chromatici- 
ty in CESR, near Q(sub h) = 9+ 1/3. 
DE90014093/GAR 062,222 
CETACEA DATABASE 
Documentation for the CETACEA Database of Marine 
Mammal Literature References. Revision. 
AD-A225 088/4/GAR 
CHALCOGENIDES 
Properties of Chalcogenide Amorphous Semiconductors 
Composition Dependence. 
PB90-267964/GAR 
CHALK POINT GENERATING STATION 
Environmental Review of Potomac Electric Power Com- 
pany’s Proposed Chalk Point Combustion Turbine Facili- 


ty. 

PB90-268632/GAR 060,778 
CHANNEL FLOW 

Simulation laminarer Stroemungen in Kanaelen mit per- 

meablen Waenden. (Simulation of laminar flows in chan- 

nels with permeable walls). 

TIB/B90-81364/GAR 


CHANNELS (DATA TRANSMISSION) 
CESAR LOCAL BUS. 
N90-23903/9/GAR 

CHAOS 
Faelt, Partiklar och Grupper: Bertel Laurents 60-Aars 
Symposium (Fields, Particles, Groups: Bertel Laurents 
60TH Anniversary Symposium). 

062,266 


062,008 


060,661 


tadio-environmental studies of Plant 


060,682 


061,224 


060,771 


061,708 


061,967 


061,833 


060,121 


N90-24170/4/GAR 


CHARACTERIZATION 
Characterisation of Fatigue of Aluminium Alloys by 
Acoustic Emission. Part 2: Discrimination Between Pri- 
mary and Other Emissions. 

N90-23523/5/GAR 060,978 

CHARGE DENSITY 
Structural and Electronic Properties of 
x)TI(x)O3(0.0< or = x< or = 0.50). 
AD-A225 083/5/GAR 

CHARGE FLOW DEVICES 
Integrated Silicon Flow Sensors. 
N90-23715/7/GAR 


CHARGED PARTICLES 
Nuclear medicine and radiation research. Foreign trip 
r , July 3-26, 1987. 
DE90012351/GAR 
CHARM PARTICLES 
Report of the fixed target heavy quark working ~~ 
DE90013888/GAR 12,183 
CHARS 
NOx-char reactions: Kinetics and transport aspects. 
Quarterly technical progress report, 1 January 1990-31 
March 1990. 
DE90013785/GAR 060,627 


2T/D kaatsu nidan funryusho sekitan gasukaro tokusei. 
Gasuka seino to char kyokyuryo tono sogo kankei ni kan- 
suru kento. (Characteristics of a 2T/D pressurized two 
po ad entrained-bed coal gasifier. Study of relation be- 


— a. and char recycle). canes 


CHEBYSHEV APPROXIMATION 


Explicitly Solvable Complex Chebyshev Approximation 
Problems Related to Sine Polynomials. 


BaBi(1- 
060,872 


060,316 


061,129 


KEYWORD INDEX 


N90-24007/8/GAR 


Chebyshev Polynomials Are Not Always Optimal. 
N90-24008/6/GAR 


Parallel Solution of Parabolic Equations. 

N90-24009/4/GAR 060, 187 

Bernstein Type Inequalities and a Weighted Chebyshev 

Approximation Problem on Ellipses. 

N90-24011/0/GAR 061,023 

fae Properties of the Runge-Kutta~-Chebyshev 
jlethod. 


N90-24038/3/GAR 061,025 
CHECK VALVES 

Prediction of Check Valve Performance and Degradation 

in Nuclear Power Plant Systems: Wear and Impact Tests. 

NUREG/CR-5583/GAR 061,651 
CHEMICAL ACTIVATION 


Chemical and Catalytic Activation of Methane by Metal 
Oxide Surfaces. Annual Report September 1, 1988- 
August 31, 1989. 

PB90-270430/GAR 059,947 


CHEMICAL AGENT DETECTORS 


Use of Receptor Sites for Generic Detection of Chemical 
Agents and Toxins. 
061,092 


061,021 


061,022 


AD-A224 652/8/GAR 


CHEMICAL ANALYSIS 
——— of a Field Kit for Detection of TNT in Water 


ind Soils 
AD-Az4 '670/0/GAR 060,723 


Program for preparing output data from a flow injection 
spectrometer for entry into AnaLis data base of the Ana- 
lytical Chemistry Division, Oak Ridge National Laboratory. 
DE90011282/GAR 059,847 


Gas chromatographic determination of water in organic 
compounds and of organic compounds in water after 
steam distillations. 
DE90011734/GAR 059,848 
Pe Ne supercritical solutions. Foreign trip report, Oc- 
tober 14, 1988-October 23, 1988. ” 

DE9001 12276/GAR 059,850 


Using sensor ae and pattern recognition to identify or- 


nic compou 
E90013299/ GAR 059,853 


Biosensors for the Detection of Heavy Metal lons. 
N90-23864/3/GAR 061,105 


Appendix bij het Rapport Ruimtelijke Variatie van de Che- 
mische Samenstelling van het Grondwater in de Grens- 
streek Nederland-Belgie (Oostelijk Grensgebied) (Appen- 
dix to Regional Variation of Chemical Composition of 
Groundwater in the Border Region of the Netherlands 
and Belgium (Eastern Border Region)). 
PB90-266826/GAR 060,752 
Journal of the National Chemical Laboratory for Industry, 
Vol. 84, No. 12, 1989. 
PB90-268954/GAR 059,859 
Chemical Characterization of Thermal Maturity in Coals 
— Hi ay Resolution Chromatographic Methods. Annual 
lay 1989-April 1990. 
PeeO-e 270372/GAR 060,488 
Atmosphaerische Spurengasmessungen mittels Matrix- 
Isolations-Spektroskopie. Abschiu: richt. (Measure- 
ments of atmospheric trace gases by means of matrix- 
isolation-spectroscopy. Final report). 
TIB/A90-81416/GAR 059,700 
CHEMICAL BONDS 
Use of ultrasound for enhanced direct coal liquefaction. 
Quarterly technical progress report, October-December 


1989. 
DE90009019/GAR 060,413 


Fundamental studies of retrograde reactions in direct liq- 
uefaction. Sixth quarterly report, January 1-March 31, 


1990. 
DE90012519/GAR 060,420 
CHEMICAL COMPOUNDS 
Inventory of chemicals used at Hanford Site production 
plants and su; operations (1944-1980). Revision 1. 
DE90013274/GAR F 
CHEMICAL EFFLUENTS 
1988 environmental monitoring report, Sandia National 
Laboratories, Albuquerque, New Mexico. 
DE90013799/GAR 
CHEMICAL EXPLOSIONS 
Ti/PETN accident investigation. Final report. 
DE90013611/GAR 
CHEMICAL EXPLOSIVES 
Characterization of explosives processing waste decom- 
position due to composting. Final, Phase 1 report. 
DE90011286/GAR 061,777 
Contraband detection system using x-ray images. 
DE90012918/GAR 061,680 


Low vulnerability explosives (LOVEX) for mass-use war- 


heads. 
DE90013284/GAR 061,778 


CHEMICAL INDUSTRY 
EPA’s Pollution Prevention R and D Approaches and In- 
ights into the Chemical Process Industry. 
PB90-263989/GAR 060,712 
CHEMICAL LABORATORIES 
Application of Computers for Experiment Design, Data 
Acquisition, and Analysis in the Chemistry Laboratory. 


060,771 


061,780 


CHEMISTRY 


AD-A224 644/5/GAR 
CHEMICAL PLANTS 


Engineering evaluation/cost analysis for the proposed 
beng ta of contaminated water impounded at the 

leldon Spring chemical plant area. 
060,732 


060,794 


Deo00t Stee GAR 
CHEMICAL PROPERTIES 
Capabilities for measuring physical and chemical proper- 


ties of rocks at 7 pressure. 
DE90013515/GAI 061,365 
CHEMICAL REACTION KINETICS 
Sekitan ka nenryochu no anmonia jokyo ni kansuru 
kenkyu (1). Sanso chunyu ni yoru anmonia bunkai ni 
tsuite no ichikosatsu. (Study on removal of ammonia in 
coal derivel gaseous fuel (Part 1). Ammonia decomposi- 
tion mechanism by oxygen). 
DE90503043/GAR 060,425 
Yoyutansan(prime) ita nenryo denchi no kaatsu seino 
tokusei. 250cm(sup 2) kyu cell no seino kettei yoin bun- 
seki. (Study of the pressurized operation of MCFC. Analy- 
== of specific factors for 250cm(sup 2) class MCFC per- 


ince). 
15250503006/GAR 060,520 


Atmosphaerische CS sub 2 -Oxidation: Kinetik und Me- 
chanismen. (Carbon disulfide atmospheric oxidation: Re- 
action kinetics and mechanisms). 
TIB/B90-81432/GAR 


CHEMICAL REACTION MECHANISMS 


Bimetallic promotion of cooperative hydrogen transfer 
and heteroatom removal in coal liquefaction. 
060,594 


DE90008843/GAR 
—_ ition to define the physical/chemical constraints 
imit NO(sub be emission reduction achievable by 
pn Dy Final ri 
DE90011457/GAR 060,603 
Competitive ion kinetics in direct mass spectrometric or- 
— speciation. Final report. 
E90012888/GAR 059,917 


Atmosphaerische CS(sub 2)-Oxidation: Kinetik und Me- 
chanismen. (Carbon disulfide atmospheric oxidation: Re- 
action kinetics and mechanisms). 
DE90506351/GAR 059,725 
Atmosphaerische CS sub 2 -Oxidation: Kinetik und Me- 
chanismen. (Carbon disulfide a’ ic oxidation: Re- 
action kinetics and mechanisms). 
TIB/B90-81432/GAR 059,732 
CHEMICAL REACTIONS 
Chemistry within Molecular van der Waals Clusters. 
AD-A224 693/2/GAR 
Synthesis of Soman Conjugates. 
AD-A224 694/0/GAR 
Growth and Reactivity of CuCi on Si(111). 
AD-A225 034/8/GAR 059,899 
Implementation of a modified Johnson and Hindmarsh 
mass and energy model. Final report. 
DE90000488/GAR 
CHEMICAL REACTORS 
Slurry — design studies. Topical report, Reactor se- 


lection 
5£90010924/GAR 060,416 
CHEMICAL SPILLS 


Testing of a Model to Estimate Vapor Concentration of 
Various Organic Chemicals. 
AD-A224 956/3/GAR 
CHEMICAL STABILIZATION 
Stability constants important to the understanding of plu- 
tonium in ervironmental waters, hydroxy and carbonate 
complexation of PuO(sub 2)(sup + ). 
DE90013795/GAR 060,683 
CHEMICAL VAPOR DEPOSITION 
Growth Studies of CVD-MBE by In situ Diagnos' 
AD-A224 661/9/GAR 
CHEMICAL WARFARE 
M ior Quantitative mae of Experimen- 
Deposition Data. 


061,267 


059,732 


é 


059,862 


060,410 


060,591 


noe, 910 


jethodology for 
tal to Predicted Chemical 
AD-A224 877/1/GAR 


CHEMICAL WARFARE AGENTS 
Evaluating protective actions for chemical agent emer- 


8£90012030/GAR 059,787 


Systems approach to chemical weapons verification. 
CNSS report No. 10. 
DE90013564/GAR 061,268 


CHEMISORPTION 
Ethylene Chemisorption on Levitated Silicon Cluster lons: 
Evidence for Anneali 
059,893 


ing. 

AD-A224 928/2/GAR 

Ammonia Che: tion on Gallium Arsenide Clusters. 
059,876 


misorp 
AD-A224 929/0/GAR 


Laser Annealing of Silicon Clusters. 
AD-A224 946/4/GAR 059,877 


Ammonia Chemisorption Studies on Silicon Cluster lons. 
AD-A224 949/8/GAR 059,896 


CHEMISTRY 


Application of bth coe eng for oe bmn Data 
Acquisition, and Analysis in the Chemistry Labora 
AD-A224 644/5/GAR "060,794 
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a chemistry: A model for functional self-organi- 


5E90013183/GAR 059,922 
Chemical and Laser Sciences Division annual report 


1989. 
DE90013532/GAR 061,861 


CHEMOTHERAPY 
Radiopharmaceutical and chemotherapeutic drug tech- 
— Foreign trip report, October 30-December 30, 


bES001 2325/GAR 061,215 


CHILD SUPPORT ENFORCEMENT PROGRAM 
Effective Paternity Establishment Practices. Technical 


Report. 
PB90-260894/GAR 062,421 


CHINA 
Sekitan no riyo gijutsu to ekika kanren shokubai gijutsu ni 
kansuru —— Dai 43 kai hokkaido sekitan kenkyu- 
kai koenkai. (Symposium on coal utilization techniques 
and catalytic techniques relating to coal liquefaction 
(1989). 43rd meeting of Hokkaido Coal Research Socie- 


ty). 
DE90503360/GAR 060,428 


CHIPS 
Proof of Principal for Staircase Auger Chip Removal 


Theory. 
N90-23583/9/GAR 062,307 


CHIPS (ELECTRONICS) 
Technical Progress for IDDGA -OBP Upgrade. Revision. 
AD-A224 618/9/GAR 060,118 
Investigation of a Tapered Artery Micro Heat Pipe for 
Cooling Ceramic Chip Carriers. 
AD-A224 925/8/GAR 059,790 


— breaking and control for a precision automated turn- 


system. 
D 9001 2155/GAR 060,793 


Experimental Study of Fault Propagation in a Jet-Engine 
Controller. 
N90-23401/4/GAR 060,334 
Miniaturization of Flight Deflection Measurement System. 
PATENT-4 896 533 059,621 
CHLAMYDIA 
Similarity in Pathogenic Features in Lung and Peritoneal 
Infection by Coxiella burnetii, Typhus Group Rickettsiae, 
and Chlamydiae. 
AD-A224 922/5/GAR 
CHLORIDES 
Growth and Reactivity of CuCl on Si(111). 
AD-A225 034/8/GAR 
CHLORINATED AROMATIC HYDROCARBONS 


PCB analysis: Status and challenges. 
DE90013666/GAR 


CHLORINE 36 
— dosimetry for Hiroshima A-bomb survivors using 
A 


DE90012991/GAR 


CHLORINE AROMATIC COMPOUNDS 
Pentachlorodibenzofurans: Synthesis, Capillary Gas Chro- 
matography and Gas Chromatographic/Mass Spectro- 
metric Characteristics. 

PB90-265083/GAR 059,868 

CHLOROBENZENE 
Cluster Production in Free-Jet Expansions: Chloroben- 
zene Seeded in Ammonia. 

AD-A224 692/4/GAR 059,873 

CHLOROETHANES 
Field Exposure of Chemical School Students and Cadre 
to Fog Oil and Hexachloroethane (HC) Smokes. 
AD-A225 008/2/GAR 

CHLOROFORM 
Macromolecular coal structure as revealed by novel diffu- 
sion tests. Quarterly technical report, January 15, 1990- 
April 15, 1990. 

DE90011452/GAR 060,457 
In situ detection of organic molecules: Optrodes for TCE 
and CHC\(sub 3). 

DE90012893/GAR 060,728 

CHLOROMETHANES 
Reaction of Dimethyl Sulfide-Triborane(7) with Trimethy- 
lamine. Facile Formation of Bis(trimethylamine)-Dibor- 


ane(4). 
AD-A224 622/1/GAR 


CHLORTETRACYCLINE 
Release of Calcium from Intracellular Stores in Rat Baso- 
philic Leukemia Cells Monitored with the Fluorescent 
Probe Chliortetracycline. 
AD-A224 727/8/GAR 
CHOLESTEROL 
Helical Sense in Thermotropic Liquid Crystal Copolymers 
in Relation to the Structure of a Pendant Chiral Moiety. 
AD-A224 779/9/GAR 059,951 
CHOLINERGIC RECEPTORS 
Use of Receptor Sites for Generic Detection of Chemical 
Agents and Toxins. 
AD-A224 652/8/GAR 
CHOLINESTERASE 
Pharmacomodulation de Reactivateurs de Cholinester- 
=. (Pharmacomodulation of Cholinesterase Reactiva- 
ors). 
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061,124 


059,899 


059,854 


061,225 


061,251 


059,860 


061,095 


061,092 


KEYWORD INDEX 


PB90-266834/GAR 


CHOLINESTERASE INHIBITORS 
Acute Effects of Anticholinesterase Agents on Pupillary 
Function. 

AD-A224 655/1/GAR 


CHROMATOGRAPHY 
Separation of Rare Earth Elements with High-Speed 
Countercurrent a 
PAT-APPL-7-485 317/GA 059,858 


CHROMIUM 
Resonance ionization mass spectrometry for materials 
analysis and characterization. 
DE90013187/GAR 059,852 


CHROMIUM ALLOYS 
Designing precipitation-strengthened iron-aluminides for 
high-temperature applications. 
DE90013832/GAR 060,941 


CHROMOSOMES 
Protein Involved in Minichromosome Maintenance in 
Yeast Binds a Transcriptional Enhancer Conserved in Eu- 


karyotes. 
AD-A224 744/3/GAR 061,139 


Organization of the (und R) chromosome region in maize. 


Triennial report. 
DE90012400/GAR 059,648 


CHRONIC DISEASES 
Reporting Chronic Conditions in the National Health Inter- 
view Survey: A Review of Tendencies from Evaluation 
Studies and Methodological Test. 
PB90-267428/GAR 060,783 


CIRCUIT BOARDS 
Max Video Neighborhood Processor Pipeline (MVNPP). 
AD-A224 953/0/GAR 060,210 


CIRCUIT PROTECTION 
Etude du Comportement Dielectrique de |’Hexafluorure 
de Soufre Sous Surtensions Transitoires Rapides (Dielec- 
tric Behavior of Sulfur Hexafluoride Submitted to Rapid 
Transitory Overvoitages). 
N90-23520/1/GAR 


CIRCUMFERENCES 
Circumferential Pressure Probe. 
PATENT-4 873 990 


CIVIL AVIATION 
Design Requirements for Future Commercial Operations. 
AD-P005 977/4 059,594 


Aircraft Accident Reports. Brief Format U.S. Civil and 
Foreign Aviation Issue Number 7 of 1988 Accidents. 
PB89-916914/GAR 062,412 


a. und Konzeption des Pilotenunterstuet- 
zungssystems ASPIO. (Probiem definition and conception 
of the ASPIO pilot support system). 
TIB/B90-81369/GAR 


CIVIL ENGINEERING 
Haiden chichuka ni okeru doboku kensetsu gorika gijutsu 
no kaihatsu. (Technical development of cost-efficient in- 
stallation of power distribution cables under pavements). 
DE90503041/GAR 060,378 


CIVILIAN PERSONNEL 
Worldwide Manpower —— by Geographical Area, 
Quarter Ending March 31, 1990. 

AD-A225 200/5/GAR 


CLAIMS REVIEW 
a Code Editor (OCE), Version 5.2 (for non-Hos- 


pitals). 
PB90-591710/GAR 060,786 


Outpatient Code Editor (OCE), Version 5.2 (for Hospitals). 
PB90-591720/GAR 060,787 


CLAM SHELLS 
Clam Shell Dredging in Lakes Pontchartrain and Maure- 
pas, Louisiana. Volume 1. Final Environmental Impact 
Statement and Appendixes. 
AD-A225 138/7/GAR 060,670 


CLASSICAL MECHANICS 
Skew-Symmetric Matrices in Classical Mechanics. 
N90-24036/7/GAR 061,985 


CLAYS 
Studies of radionuclide sorption by clays in the Culebra 
Dolomite at the Waste Isolation Pilot Plant site, south- 
eastern New Mexico. 
DE90013594/GAR 


CLEANING 
Sekitan gasukayo porasu filter no koatsu gyakusen. 
Koatsu gyakusen to gyakufu gyakusen no seino hikaku. 
(High intensity cleaning of porous ceramic filter in coal 
= filtration-comparison with reverse flow ae 
E90503408/GAR 


Sekitan gasukayo porous filter no koatsu gyakusen. 
Koatsu gyakusen koka to shujin ryusoku atsuryoku son- 
shitsu no hendo yosoku. (High intensity cleaning for 
porous ceramic filter in hot coal gas cleaning. Cleaning 
effect in hot coal gas and simulation of changes of face 
velocity and pressure loss). 

DE90505552/GAR 060,436 

CLEANUP OPERATIONS 
Testing of a Model to Estimate Vapor Concentration of 


Various Organic Chemicals. 
AD-A224 956/3/GAR 060,591 


Assessing UST Corrective Action Technologies: Early 
— of Clean-up Technologies for the Saturated 
‘one. 


061,191 


061,237 


060,271 


061,203 


062,359 


061,313 


061,591 


PB90-266727/GAR 


CLEAR CUTTING 
Bird Densities and Diversity in Clearcut and Mature Oak- 
Hickory Forest. 
PB90-266578/GAR 
CLIMATES 


Global climate trends and greenhouse gas data: Federal 
activities in data collection, archiving, and dissemination. 
Report to the Congress of the United States. 

DE90013545/GAR 060,622 


Vertical integration of science, technology, and applica- 
tions. Fiscal year 1989 annual report. 
DE90013552/GAR 060,705 


Equity and equality in the greenhouse. 
DE90013658/GAR 060,625 


Numerical studies of the role of clouds in the present cli- 


mate. 
DE90014345/GAR 


CLIMATIC CHANGE 
Vertical integration of science, technology, and applica- 
tions. Fiscal year 1989 annual report. 
060,705 


060,776 


061,439 


059,724 


DE90013552/GAR 


CLIMATIC CHANGES 


Energy and climate change. Report of the DOE Multi- 
Laboratory Climate Change Committee: Revision 1. 
DE90013527/GAR 159,721 


Managing global climate change through international co- 
— Lessons from prior resource management ef- 
orts. 

DE90014699/GAR 059,712 


Infrarot-Absorption von atmosphaerischem Wasserdampf 
- Probleme und Modellansaetze. (Infrared absorption of 
atmospheric water vapor - problems and modelling at- 


tempts). 
TIB/B90-81441/GAR 059,733 


CLIMATOLOGY 


California Shelf 
Model. Volume 2 


Physical Oceanography Circulation 


PB90-263740/GAR 061,729 


California Shelf Physical Oceanography Circulation 
Model. Appendix A: Climatological Atlas A.1, Horizontal 


Sections. 
PB90-263757/GAR 061,730 


California Shelf Physical Oceanography Circulation 
Model. Appendix A: Climatological Atlas A.2 Vertical Sec- 


tions. 
PB90-263765/GAR 061,731 


CLINCH RIVER 
Integral Monitored Retrievable Storage (MRS) Facility 
conceptual — report. Volume 7, Geotechnical de- 
scription, Clinch River Site, basis for design. 
DE90013268/GAR 


CLOCKS 
Real-Time Simulation Clock. 
PATENT-4 918 652 

CLOSED CIRCUIT TELEVISION 
PC-based closed-circuit television system. 
DE90013366/GAR 

CLOSED ECOLOGICAL SYSTEMS 
Strategic Implementation Plan. 
N90-23861/9/GAR 

CLOSTRIDIUM 
Advanced studies of biological indirect liquefaction of 
coal. Topical report on Task 2: Elimination of acetate as 
a product from CO utilization. 
DE90007648/GAR 060,411 


Enzymology of acetone-butanol-isopropanol formation. 
Progress report, June 1, 1988-June 15, 1990. 
DE90013709/GAR 061,147 


CLOSURES 


Study of dense phase cohesive coal transport in plugs. 
Quarterly report, January-March 1990. 
DE90008963/GAR 060,448 


CLOTHING 
Effect of Condensation in Clothing on Heat Transfer-- 
Translation. 
AD-A224 876/3/GAR 061,232 
CLOTHING INDUSTRY 


Apparel Advanced Manufacturing Technology Demon- 
stration. Improved Marker Making. 
AD-A224 813/6/GAR 059,831 


Manufacturing Modernization Program: The Apparel In- 
dustry Project. Executive Summary. Technology Transfer 
to the Apparel Manufacturing Industry. Final Report. 
Volume 1. Project Narrative. Volume 2. Details of Task 
Requirements. 

PB90-267162/GAR 


CLOUD COVER 


Cloud Volume Statistics for Southern Sweden. 
N90-23830/4/GAR 


CLOUDS 


Cloud parameterization for climate models. 
DE90014344/GAR 059,723 


Numerical studies of the role of clouds in the present cli- 
mate. 
DE90014345/GAR 059,724 
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Early-Life-History Profiles, Seasonal Abundance, and Dis- 
tribution of Four Species of Clupeid Larvae from the 
Northern Gulf of Mexico, 1982 and 1983. 

PBS90-266412/GAR 061,712 


CLUSTERING 


Potential Energy Surfaces and Stability of High Energy 
Content Excited Bound Clusters. 
AD-A224 611/4/GAR 059,885 


Cluster Production in Free-Jet Expansions: Chloroben- 
zene Seeded in Ammonia. 
AD-A224 692/4/GAR 059,873 


Chemistry within Molecular van der Waals Clusters. 
AD-A224 693/2/GAR 059,889 


_—— Photoelectron Spectra of Gallium Arsenide 
just 
AD-A224 927/4/GAR 059,892 


Ethylene Chemisorption on Levitated Silicon Cluster lons: 
Evidence for Annealing. 
AD-A224 928/2/GAR 059,893 


Semiconductor Cluster Surface Chemistry. 
AD-A224 947/2/GAR 059,894 


COAL 


Production of Jet Fuels from Coal-Derived Liquids. 
Volume 14. Oxygenates Content of Coal-Derived Jet 


Fuels. 
AD-A224 848/2/GAR 060,442 


Solid phase coal liquefaction by mild hydrogenation. Solid 
NMR studies. 
DE89764069/GAR 060,409 


Heat engines. Technology status report. 
DE90000485/GAR 060,077 


Advanced studies of biological indirect liquefaction of 
coal. Topical report on Task 2: Elimination of acetate as 
a product from CO utilization. 

DE90007648/GAR 060,411 


Configurational diffusion of coal macromolecules. Quar- 
terly progress report. 
DE90008659/GAR 060,446 


Engineering development of advanced physical fine coal 
cleaning technology: Froth flotation. Quarterly technical 
progress report No. 5, October 1-December 31, 1989. 

DE90008828/GAR 060,447 


Exploratory an research. Quarterly report No. 
5 September 1, 1989 to November 30, 1989. 
DE90008844/GAR 060,412 


Study of dense phase cohesive coal transport in plugs. 
Quarterly report, January-March 1990. 
DE90008963/GAR 060,448 


Development of the Electroacoustic Dewatering (EAD) 
process for fine/ultrafine coal. Fifth quarterly progress 
report, period eriding December 31, 1989. 

DE90009024/GAR 060,449 


Advanced study in solid transport: Rheological behavior 
of dense suspension. Fifth quarterly report, October 1, 
1989-December 31, 1989. 

DE90009025/GAR 060,450 


Ultra-fine coal characterization. 10th quarterly report, 
June 1, 1986-August 31, 1986. 
DE90009051/GAR 060,451 


Ultra-fine coal characterization. 12th progress report. 
DE90009052/GAR 060,452 


Ultra-fine coal characterization. 11th Quarterly report, 
September 1, 1986-November 30, 1986. 
DE90009211/GAR 060,453 


Western Research Institute quarterly technical progress 
report, January-March 1990 
DE90009654/GAR 060,454 


Advanced atomizer concept for CWF burning in small 
combustors. Quarterly report, September-November 


1987. 
DE90009909/GAR 060,036 


Advanced atomizer concept for CWF burning in small 
combustors. Quarterly report, November 1987-January 


1988. 
DE90009910/GAR 060,037 


Advanced atomizer concept for CWF burning in small 
combustors. Quarterly report, February 1988-April 1988. 
DE90009911/GAR ), 


Advanced atomization concept for CWF burning in small 
combustors. Quarterly report, May 1988-July 1988. 
DE90009912/GAR ), 


Advanced atomization concept for CWF burning in small 
combustors. Quarterly report, August 1988-October 1988. 
DE90009913/GAR 060,040 


Advanced atomization concept for CWF burning in small 
combustors. Quarterly report, November 1988-January 


1989. 
DE90009914/GAR 060,041 


Advanced atomization concept for CWF burning in small 
combustors. Quarterly report, February 1989-April 1989. 
DE90009915/GAR » 


Advanced atomization concept for CWF burnii - small 
combustors. Quarterly report, May 1989-July 1 
DE90009916/GAR 
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Development of analytical procedures for coprocessing. 
——— technical progress report, October 1-December 


31, 1989 
DE90010919/GAR 060,456 


Mechanisms of coal-water mixture combustion in fluidized 
beds. Technical progress report, December 14, 1989- 
March 15, 1990. 

DE90010971/GAR 060,044 


Macromolecular coal structure as revealed by novel diffu- 
sion tests. Quarterly technical report, January 15, 1990- 
April 15, 1990. 

DE90011452/GAR 060,457 


Detoxification and generation of useful products from 
coal combustion wastes. Second quarterly technical 


report. 
DE90011907/GAR 060,458 


Diffusion in coals. Final technical report. 
DE90012235/GAR 060,459 


Conversion of industrial boilers to burn coal water fuel. 
Phase 1, Pilot-scale development and testing: Final 


report. 
DE90012236/GAR 060,045 


CWS-fired residential warm-air heating system. Phase 2 
final report, Au ~ fi 1988-March 1, 1990. 
DE90012237/ 059,791 


Surface properties of coal and their role in coal beneficia- 
tion. Final report. 
DE90012250/GAR 060,460 


Microbial liquefaction of peat for the production of syn- 
thetic fuels. Final progress report. 
DE90012251/GAR 061,166 


Coal conversion chemistry. Foreign trip report, October 
24, 1987-November 4, 1987. 
DE90012307/GAR 060,463 


Molecular structure of coal and coal conversion process- 
Foreign trip report, October 24, 1987-November 7, 
1987. 

DE90012320/GAR 060,464 


Bioconversion of coal. Foreign trip report, July 7, 1987- 
July 11, 1987. 
DE90012332/GAR 060,465 


Basic es of coals and other solids. Quarterly 
report 
DE90012520/GAR 060,468 


Reduction of NO(sub x) and SO(sub 2) emissions from 
coal burning pulse combustors. Quarterly technical 
progress report, January 1-March 31, 1990. 

DE90012523/GAR 060,609 


Pressurized fluidized-bed combustion program. Fiscal 
year 1990, Summary program plan. 
DE90012711/GAR 060,046 


Engineering development of advanced physical fine coal 
cleaning technologies: Froth flotation. Quarterly technical 
progress report No. 6, January 1, 1990-March 31, 1990. 

DE90013054/GAR 060,469 


Determination of local radiative properties in coal-fired 
flames. Technical progress report, first quarter of the 
second year, September 15, 1988-December 15, 1988. 

DE90013058/GAR 060,048 


Catalyst dispersion and activity under conditions of tem- 
perature-staged liquefaction. Technical progress report, 
January-March 1990. 

DE90013059/GAR 059,920 


Configurational diffusion of coal macromolecules. Quar- 
terly progress report, March 16, 1990-June 15, 1990. 
DE90013060/GAR 060,470 


Advanced slagging coal combustion system ASCCS. 
Final report, Volume 1, Test task results. 
DE90013316/GAR 060,049 


Materials and thermodynamic cycles of coal conversion 
ga Foreign trip report, June 2, 1990-June 20, 


DE90013393/GAR 060,050 


Feasibility of wet oxidation for combustion of coal slur- 
ries. Phases 1 and 2: Final report. 
DE90013460/GAR 060,472 


Alternative and innovative transport modes for moving 
US steam-coal exports to the Asian Pacific Basin. 
DE90013537/GAR 060,474 


Directory of organizations interested in innovative coal 
utilization technologies. 
DE90013549/GAR 060,475 


Comprehensive report to Congress: Clean Coal Technol- 
ogy Program. Advanced Coal Conversion Process dem- 
onstration: A project proposed by Western Energy Com- 


pany. 
DE90013559/GAR 060,623 


Physical coal cleaning of Midwestern coals by open-gra- 
dient magnetic separation. 
DE90013891/GAR 060,479 


Transformations of inorganic coal constituents in com- 
bustion systems: Part 2, Sections 7 and 8; Appendices A 
and B. Phase 1 final report, October 25, 1986-December 
29, 1989 including quarterly report No. 13, October-De- 
cember 29, 1989. 

DE90014468/GAR 060,052 


Fundamental studies in production of C2-C4 hydrocar- 
bons from coal. —_— report No. 6, December 1, 
1989-February 28, 1990. 


COAL GAS 


DE90014600/GAR 060,423 


Low-rank coal research. Quarterly report, July 1989-Sep- 
tember 1989. 
DE90014628/GAR 060,480 


Sekitanbai umetate jiban no butsuriteki, rikigakuteki toku- 
sei. Rikujo umetatechi no baai. (Physical and mechanical 
properties of reclaimed ground by coal ash. Case studies 
on inland reclamation). 

DE90503040/GAR 060,710 


Bifuntan nensho ni tomonau NO(sub x) haichu minenbun 
doji teigen nensho gijutsu no kaihatsu (2). Metan chun- 
yuho ni yoru kento. (Development of low-NO(sub x) and 
low-ignition loss combustion technology on pulverized 
coal combustion (2)). 

DE90503047/GAR 060,054 


1988 nendo kenkyu seika nenpo (1). Sekitan, chinetsu 
— kaihatsu hen. (Annual report on the results of 
= 1988 (Part 1). Development of coal and geothermal 


ergy). 
DE90%031 02/GAR 060,482 


Sekitan no riyo gijutsu to ekika kanren shokubai gijutsu ni 
kansuru shinpojiumu. Dai 43 kai hokkaido sekitan kenkyu- 
kai koenkai. (Symposium on coal utilization techniques 
and catalytic techniques relating to coal liquefaction 
(1989). 43rd meeting of Hokkaido Coal Research Socie- 


ty). 
DE90503360/GAR 060,428 


Kokusai kenkyu koryu to chikyu kankyo mondai. Dai 45 
kai hokkaido sekitan kenkyukai koenkai. (International re- 
search interchange. 45th meeting of Hokkaido Coal Re- 
search Society in 1989). 

DE90503369/GAR 060,408 


Experimental study of pulverized coal combustion in a 
simplified vertical furnace with heat exchangers. Operat- 
ing parameters in function of fuel characteristics and con- 
trol parameters. Application to kinetics of mass and heat 
exchange and study of ash deposits on exchanger walls. 

DE90506130/GAR 060,059 


Sekitan no seibutsu kako (2). Coal cleaning gijutsu heno 
biseibutsushori no tekiyoho ni kansuru chosa. (Biopro- 
cessing of coal (2). Application of bioprocessing to coal 
cleaning technique). 

DE90507845/GAR 060,485 


NOx Control Technologies for Coal Combustion. 
IEA/CR-90/06/GAR 060,639 


Inhibition of Spontaneous Combustion of Coal. 
PB90-268764/GAR 061,415 


COAL DEPOSITS 


Quarterly Review of Methane from Coal Seams Technol- 
yy. Volume 7, Number 4, July 1990. 
PB90-265190/GAR 061,398 


Pyrometamorphism Resulting from in situ Coal Fires in 
Nature: A Review of the Literature. Topical Report, March 
1987-August 1990. 

PB90-270406/GAR 061,427 


COAL DUST 


Rapid (Grab) Sampling during Full-Scale Explosions-Mi- 
croscopic and Analytical Evaluation. 
PB90-268756/GAR 061,414 


COAL FINES 


Bifuntan nensho no tomonau NO(sub x) (center dot) 
haichu minenbun doji teigen nensho gijutsu no kai- 
hatsu(3). Cho bifunsaitan shiyoji no haigas. seijo. (Devel- 
opment of low-NO(sub x) and low-ignition loss combus- 
tion technology on pulverized coal combustion (Part 3)). 

DE90503405/GAR 060,628 


Bifuntanyo wide renji bana no kaihatsu (2). Mokei ni yoru 
bana nodo choseibu kihon kozo no kento. (Development 
of wide-range burner by control of pulverized coal con- 
centration (Part 2). Study of construction to control of 
particle concentration by burner model). 

DE90503406/GAR 060,055 


NO(sub x) haichu minenbun haishutus tokusei ni oyobosu 
nensho joken no eikyo (1). Nidan nenshoho, kuki tadan 
chunyuho tekiyoji no NO(sub x) haichu minenbun nodo. 
(Effects of coal combustion conditions to emission char- 
; ny of NO(sub x) and unburned carbon in fly ash 
(Part 1)). 

DE90503993/GAR 060,057 
Bifuntan nensho ni tomonau NO(sub x), haichu minenbun 
doji teigen nensho gijutsu no kaihatsu (4). Howa tanka 
suisokei nenryo chunyu ni yoru kento. (Development of 
low-NO(sub x) and low-ignition loss combustion technolo- 
gy on pulverized coal combustion (Part 4). Study on satu- 
rated hydrocarbon fuels injection). 

DE90503994/GAR 060,058 


Characterization of municipal solid waste incinerator resi- 
dues for utilization: Leaching properties. 
DE90797091/GAR 060,773 


COAL-FIRED GAS TURBINES 


Heat engines. Technology status report. 
DE90000485/GAR 060,077 


COAL GAS 


Pore structure and reactivity changes in hot coal gas de- 
sulfurization sorbents. Technical progress report, Janu- 
ary-March 1990. 

DE90010974/GAR 060,600 


Sekitan ka nenryochu no anmonia jokyo ni kansuru 
kenkyu Ph. Sanso chunyu ni yoru anmonia bunkai ni 
tsuite no Band (Study on removal of ammonia in 
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coal derivel gaseous fuel (Part 1). Ammonia decomposi- 
tion mechanism by oxygen). 

DE90503043/GA 060,425 
2T/D kaatsu nidan funryusho sekitan gasukaro tokusei. 
Unten kenkyu seika oyobi daihyoteki tanshu no shiken 
kekka. (Characteristics of a 2T/D pressurized two stage 
entrained-bed coal gasifier. Results of operational study 
and gasification tests). 

DE90503045/GAR 060,427 


Funryusho sekitan gasukaro tokusei kaiseki software no 
kaihatsu. Kyutan ryohi henkaji no 2T/ichinichi gaskaro 
seino yosoku. (Computer analysis on two stage entrained 
bed coal gasifier. Characteristics of a 2T/D gasifier at 
varying coal feed rate). 

DE90505550/GAR 060,435 


COAL GASIFICATION 


Production of Jet Fuels from Coal Derived Liquids. Vol 
16. Analysis of Phenolic Species in Coal Derived Aviation 


Fuels. 
AD-A224 656/9/GAR 060,441 


Production of Jet Fuels from Coal-Derived Liquids. 
Volume 14. Oxygenates Content of Coal-Derived Jet 


Fuels. 
AD-A224 848/2/GAR 060,442 
Steam gasification of carbon: Catalyst properties. Report- 
ing period: December 15, 1989-March 14, 1990. 
90009020/GAR 060,414 
Slurry reactor design studies. Topical report, Reactor se- 
lection criteria. 
DE90010924/GAR 060,416 
Advanced Research and Technology Development (AR 
and TD) materials program implementation plan for fiscal 
ears 1990 through 1994. 
£90012035/GA 060,933 


Molecular structure of coal and coal conversion process- 
es. Foreign trip report, October 24, 1987-November 7, 
7. 


1987. 
DE90012320/GAR 060,464 


Entwicklung von Verfahren zur Gewinnung von Kraftstof- 
fen und anderen Produkten auf Synthesegasbasis unter 
Verwendung spezieller, neuer Zeolithkatalysatoren. 
Abschliussbericht. (Development of process for obtaining 
fuel and other products based on synthetic gas, using 

ial new zeolite analysers. Final report). 
060,424 


special 

DE90502418/GAR 

Sekitan ka nenryochu no anmonia jokyo ni kansuru 
kenkyu (1). Sanso chunyu ni yoru anmonia bunkai ni 
tsuite no ichikosatsu. (Study on removal of ammonia in 
coal derivel gaseous fuel (Part 1). Ammonia decomposi- 
tion mechanism by oxygen). 

DE90503043/GAR 060,425 
2T/D kaatsu nidan funryusho sekitan gasukaro tokusei. 
Gasuka seino to char kyokyuryo tono sogo kankei ni kan- 
suru kento. (Characteristics of a 2T/D pressurized two 
stage entrained-bed coal gasifier. Study of relation be- 
tween ifying efficiency and char recycle). 
DE90503044/GAR 060,426 


2T/D kaatsu nidan funryusho sekitan gasukaro tokusei. 
Unten kenkyu seika oyobi daihyoteki tanshu no shiken 
kekka. (Characteristics of a 2T/D pressurized two stage 
entrained-bed coal gasifier. Results of operational study 
and ification tests). 

DE90503045/GAR 060,427 


Sekitan gasuka siag hai no yuko riyoho ni kansuru chosa. 
(Investigation on utilization of coal gasification slag ash). 
DE90503443/GAR 060,433 


Sekitan gasukayo kanshiki datsuryuzai no choki shinrai- 

sei. Enka suiso no eikyo hyoka. (Long term reliability of 

desulfurization solbent for hot coal gas. Influence of hy- 
chloride). 

DE90503995/GAR 060,434 


Testing of Novel Catalytic Coal Gasification Concepts. 
Task 1. Ultrasound-Promoted Catalysis. Final Report 
September 1986-September 1989. 

PB90-269622/GAR 060,438 


ay of Novel Catalytic Coal Gasification Concepts. 
Task 2. Gas-Phase Catalysis. Final Report September 
1986-September 1989. 

PB90-269630/GAR 060,439 


Pyrometamorphism Resulting from In situ Coal Fires in 
Nature: A Review of the Literature. Topical Report, March 
1987-August 1990. 
PB90-270406/GAR 061,427 


Betrieb einer 10 t/h-Prototypanlage zum VEW-Kohieum- 
wandlungsverfahren (Druckfahrweise). Abschlussbericht. 
(Operation of a 10 t/h-prototype plant applying the VEW 
coal conversion process (pressurized operation). Final 


report). 
TIB/B90-81439/GAR 060,440 


COAL GASIFICATION PLANTS 


Funryusho sekitan gasukaro tokusei kaiseki software no 
kaihatsu. Kyutan ryohi henkaji no 2T/ichinichi gaskaro 
seino yosoku. (| ler analysis on two stage entrained 
bed coal gasifier. Characteristics of a 2T/D gasifier at 
varying coal feed rate). 


DE90505550/GAR 060,435 


COAL LIQUEFACTION 


Production of Jet Fuels from Coal Derived Liquids. Vol 

a Analysis of Phenolic Species in Coal Derived Aviation 
Ss. 

AD-A224 656/9/GAR 060,441 


Production of Jet Fuels from Coal-Derived Liquids. 
— 14. Oxygenates Content of Coal-Derived Jet 
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AD-A224 848/2/GAR 060,442 


Advanced studies of biological indirect liquefaction of 
coal. Topical report on Task 2: Elimination of acetate as 
a product from CO utilization. 

DE90007648/GAR 060,411 
Novel supports for coal liquefaction catalysts. Quarterly 
report No. 6, December 1, 1989-February 28, 1990. 
DE90009383/GAR 060,415 
Advanced Research and Technology Development (AR 
and TD) materials program implementation plan for fiscal 
years 1990 through 1994. 

DE90012035/GA' 060,933 


Molecular structure of coal and coal conversion process- 
es. Foreign trip report, October 24, 1987-November 7, 


1987. 
DE90012320/GAR 060,464 
Fundamental studies of retrograde reactions in direct liq- 


DE90503045/GAR 


COAL SEAMS 
Quarterly Review of Methane from Coal Seams Technol- 
. Volume 7, Number 4, July 1990. 
061,398 


060,427 


PB90-265190/GAR 


COAL TAR OILS 
Journal of the National Chemical Laboratory for Industry, 
Vol. 84, No. 12, 1989. 
PB90-268954/GAR 059,859 
COASTAL ENGINEERING 
Maximum Periodic Wave Runup on Smooth Slopes. 
AD-A225 003/3/GAR 059,976 


Beach and Nearshore Placement of Material Dredged 
from Federally Authorized Navigation Projects. 
AD-A225 053/8/GAR 059,977 


COASTAL REGIONS 


uefaction. Sixth quarterly report, January 1-March 31, 


1990. 
DE90012519/GAR 060,420 


Catalyst dispersion and activity under conditions of tem- 
perature-staged liquefaction. Technical progress report, 
January-March 1990. 

DE90013059/GAR 059,920 


Sekitan no riyo gijutsu to ekika kanren shokubai gijutsu ni 
kansuru shinpojiumu. Dai 43 kai hokkaido sekitan kenkyu- 
kai koenkai. (Symposium on coal utilization techniques 
and catalytic techniques relating to coal liquefaction 


(1989). 43rd meeting of Hokkaido Coal Research Socie- 


ty). 
DE90503360/GAR 060,428 


Reports of the Government Industrial Research Institute, 
Kyushu, No. 44, March 1990. 
PB90-269010/GAR 060,999 


COAL LIQUIDS 
Bimetallic promotion of cooperative hydrogen transfer 
and heteroatom removal in coal liquefaction. 
DE90008843/GAR 060,594 


Vapor-liquid equilibrium of coal derived fluids by continu- 
ous thermodynamics. 
DE90012397/GAR 060,419 


Evaluation of intermolecular attractive forces in coal-de- 
rived liquids. Final report, August 1983-July 1987. 
DE90013397/GAR 060,422 


COAL MINE BUMPS 
Causes and Control of Coal Mine Bumps. 
PB90-268772/GAR 


COAL MINES 
Coal Mine Bumps: Five Case Studies in the Eastern 
United States. 
PB90-265505/GAR 


Causes and Control of Coal Mine Bumps. 
PB90-268772/GAR 061,416 


Relationship between Horizontal Stresses and Geologic 
Anomalies in Two Coal Mines in Southern Illinois. 
PB90-268814/GAR 


COAL MINING 
Reducing Back Injuries in Low-Coal Mines: Redesign of 
Materials-Handling Tasks. 
PB90-265620/GAR 


COAL PREPARATION 
Development of the Electroacoustic Dewatering (EAD) 
process for fine/ultrafine coal. Fifth quarterly progress 
report, period ending December 31, 1989. 
DE90009024/GAR 060,449 


Ultra-fine coal characterization. 10th quarterly report, 
June 1, 1986-August 31, 1986. 
DE90009051/GAR 060,451 


Ultra-fine coal characterization. 12th progress report. 
DE90009052/GAR 060,452 


Ultra-fine coal characterization. 11th Quarterly report, 
September 1, 1986-November 30, 1986. 
DE90009211/GAR 060,453 


Applying clean coal technologies in the Asian Pacific 


Basin. 
DE90013654/GAR 060,477 


Physical coal cleaning of Midwestern coals by open-gra- 
dient magnetic separation. 
DE90013891/GAR 060,479 


Kokusai kenkyu koryu to chikyu kankyo mondai. Dai 45 
kai hokkaido sekitan kenkyukai koenkai. (International re- 
search interchange. 45th meeting of Hokkaido Coal Re- 
search Society in 1989). 

DE90503369/GAR 060,408 


Sekitan no seibutsu kako (2). Coal cleaning gijutsu heno 
biseibutsushori no tekiyoho ni kansuru chosa. (Biopro- 
cessing of coal (2). Application of bioprocessing to coal 
cleaning technique). 
DE90507845/GAR 


COAL PREPARATION PLANTS 
Engineering development of advanced physical fine coal 
cleaning technology: Froth flotation. Quarterly technical 
progress report No. 5, October 1-December 31, 1989. 
DE90008828/GAR 060,447 


COAL RANK 
2T/D kaatsu nidan funryusho sekitan gasukaro tokusei. 
Unten kenkyu seika oyobi daihyoteki tanshu no shiken 
kekka. (Characteristics of a 2T/D pressurized two stage 
entrained-bed coal gasifier. Results of operational study 
and gasification tests). 
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060,485 


Species Profiles. Life Histories and Environmental Re- 
quirements of Coastal Fishes and Invertebrates (Pacific 
Northwest). Pacific Herring. 

AD-A224 836/7/GAR 061,696 


Species Profiles. Life Histories and Environmental Re- 
quirements of Coastal Fishes and Invertebrates (Pacific 
Southwest). Dungeness Crab. 

AD-A224 837/5/GAR 061,697 


Species Profiles. Life Histories and Environmental Re- 
quirements of Coastal Fishes and Invertebrates (Pacific 
Northwest). Sockeye Salmon. 

AD-A224 838/3/GAR 061,698 


Species Profiles. Life Histories and Environmental Re- 
quirements of Coastal Fishes and invertebrates (Pacific 
Northwest). Lingcod. 
AD-A224 839/1/GAR 061,699 


Species Profiles. Life Histories and Environmental Re- 

—- of Coastal Fishes and Invertebrates (South 
lorida). Reef-Building Tube Worm. 

AD-A224 840/9/GAR 061,700 


Water Mass Subduction and the Transport of Phytoplank- 
ton in a Coastal Upwelling System. 
AD-A224 861/5/GAR 061,701 


Modelling Bathymetric Control of Near Coastal Wave Cli- 
mate. Re; 2. 
AD-A225 131/2/GAR 061,722 


Synthesis of Available Se. Geological, Chemical, 
Socioeconomic, and Cultural Resource Information for 
the South Florida Area. 


PB90-266685/GAR 061,752 


COASTAL ZONE MANAGEMENT 


Managing Florida’s Coastal Resources: Technical Com- 
plexity and Public Attitudes. 
PB90-272147/GAR 061,441 


COASTS 


Early-Life-History Profiles, Seasonal Abundance, and Dis- 
tribution of Four Species of Carangid Larvae off Louisi- 
ana, 1982 and 1983. 

PB90-266404/GAR 061,711 


Early-Life-History Profiles, Seasonal Abundance, and Dis- 
tribution of Four Species of Clupeid Larvae from the 
Northern Gulf of Mexico, 1982 and 1983. 

PB90-266412/GAR 061,712 


COATINGS 


Effects of Beta-Cyclodextrin on Selected Xanthene Dyes, 

Coumarins and Pyrromethane-BF(2) Complexes in Aque- 

ous Solutions. 

AD-A224 589/2/GAR 060,892 
Coatings Derived from 


Polytitanosiloxane 9} 
Ti(OC(2)H(5)(4))-Modified Organosilane Precursors. 
AD-A224 775/7/GAR 060,893 


Calculation of Containment Concentrations While Coating 
the Interior of a Bulk Storage Fuel Tank. 
AD-A224 930/8/GAR 060,590 


Solubility Interactions and the Design of Chemically Se- 
lective Sorbent Coatings for Chemical Sensors and 


=. 
AD-A224 957/1/GAR 060,895 


Observations of dynamic stall phenomena on an oscillat- 
ing airfoil with shear-stress-sensitive liquid crystal coat- 


Dee 
DE89013932/GAR 059,561 


COBALT 


Organotransition-Metal Metallacarboranes. 15.(1) ie 4 
specific B-Alkylation of (arene)M(Et2C2B3H5) (M = Fe, 
Ru) and (C5Me5)Co(Et2C2B3H5) Sandwich Complexes. 

AD-A224 630/4/GAR 059,861 


High resolution electron energy loss studies of surface vi- 
brations. Progress report, June 21, 1989-June 7, 1990. 
DE90013803/GAR 059,930 


Recovery of Cobalt from Spent Copper Leach Solutions- 
Improved Elution and Impurity Removal Techniques, with 
Revised Process Economics. 

PB90-268889/GAR 060,985 


COBALT 57 


Nuclear spectroscopy with Si PIN diode detectors at 
room temperature. 
DE90013681/GAR 062,124 


COBALT 60 


e-em radio-environmental studies of Plant 
le. 
DE90013627/GAR 060,682 





Westinghouse Hanford Company 100 Areas environmen- 
tal releases for 1988. 
DE90013648/GAR 061,632 


COBALT OXIDES 
Combined SO(sub x), NO(sub x) removal and concentra- 
tion from flue gas through an electrochemical membrane. 
Quarterly report, August-October 1987. 
DE90010023/GAR 060,596 


COBRA SEAL 
Modified Cobra Seal. 
DE90013073/GAR 


CODING 
CESAR LOCAL BUS. 
N90-23903/9/GAR 


COENZYMES 
Anaerober Abbau proteinhaltiger Abwaesser im 
Schlammbettreaktor: Korrelation zwischen Methanbildu: 
und Coenzym F sub 420 -Konzentration in der Ania 
phase. (Anaerobic degradation of protein-containing 
waste waters in the sludge-bed reactor: Correlation be- 
tween methane formation and the concentration of coen- 
zyme F sub 420 in the starting phase). 
TIB/A90-81409/GAR 
COGENERATION 
User Data Package (UDP) for Packaged Cogeneration 
Systems (PCS). 
AD-A225 073/6/GAR 060,345 
Kogata gasu kojenereshon system no fukyu sokushisaku 
ni kansuru chosa kenkyu hokokusho. (Surveying research 
report to promote and spread small size gas fired cogen- 
eration system). 
060,358 


061,325 


060,121 


060,493 


DE90503391/GAR 


COGNITION 
Complex Cognitive Performance and Antihistamine Use 
(Executive Summary). 
AD-A224 602/3/GAR 061,181 
Evaluation of the Criterion Task Set. Part 1. Appendices 
A and B. Univariate Summaries. 
AD-A225 188/2/GAR 059,770 
Chronopsychologie des Processus Cognitifs (Chronopsy- 
chology of nitive Processes). 
PB90-267584/GAR 
COILING 
Coil Winding International Conference Proceedings. Held 
in Wembley, United Kingdom on September 6-8, 1988. 
ERATL-90/02/GAR 060,303 
COLD 
Influence of Cold Exposure on Ventilation, Respiratory 
Heat Loss, and Pulmonary Deposition/Clearance. 
AD-A224 680/9/GAR 
COLD ENVIRONMENTS 
Abrasion of Concrete by Ice in Arctic Sea Structures. 
PB90-266917/GAR 061,768 
COLD FUSION 


—— Attempt to Measure Neutrons from Cold 
usion. 
PB90-267873/GAR 


COLD ROLLING 
Crown and Shape Control in the Rolling of Thin, Wide 


Plates. 

N90-23539/1/GAR 060,980 
COLD STORAGE 

Impact evaluation of an energy savings plan project at 

Bellingham Cold Storage. 

DE90013373/GAR 059,658 


COLLIDING BEAMS 
Treatment of the long range coherent beam-beam with 
the Viasov equation. 
DE90014011/GAR 


Effect of long range beam-beam interaction on the stabil- 


ity of coherent dipole motion. 
DE90014085/GAR 
COLLISION AVOIDANCE 
Ergebnisse der Tcas-2 Simulationen in Rekonstruierten 
Gefaehrlichen Begegnungen (7/86 Bis 6/89) (Results of 
TCAS-2 Simulations in Reconstructed Dangerous En- 
counters (July 1986 to June 1989)). 
N90-23375/0/GAR 062,411 
COLLOIDS 
Etude Analytique des Phases Tribiochimiques Avec des 
Additifs Colloidaux. Apport de la Microscopie Filtree en 
Energie (Analytical Study of Tribochemical Phases with 
Colloidal Additives. Contributions Made by Energy Filter- 
ing Electron Microscopy). 
N90-23521/9/GAR 059,941 
COLOR 
Coloring a Graph Optimally with Two Colors. 
N90-23961/7/GAR 
COLOR DISPLAYS 
Evaluation of a Simple Method for Color Monitor Recali- 


bration. 
AD-A224 882/1/GAR 060,284 


COLORADO 
Resilient Properties of Colorado Soils. 
PB90-266305/GAR 

COLUMBIA RIVER 
Migratory behavior and adult contribution of summer out- 


migrating subyearling chinook salmon in John Day Reser- 
voir, 1981-1983. Final report. 


059,771 


061,229 


062,272 


062,214 


060,174 


060,031 


062,202 


KEYWORD INDEX 


DE90014153/GAR 


COLUMBIA RIVER BASIN 
Developing a predation index and evaluating ways to 
reduce salmonid losses to predation in the Columbia 
River Basin. Annual progress report, August 1988-Sep- 
tember 1989. 
DE90014145/GAR 061,433 


Hatchery Effectiveness Technical Work Group: Retreat 


proceedings. 
DE90014146/GAR 


COLUMNS (SUPPORTS) 
commer a Characteristics of Pillars in Multiple-Seam Mining 


Pb80-268855/ GAR 


COMBAT INFORMATION CENTERS 
Object-Oriented Database Manager for the Low Cost 
Combat Direction System. 
AD-A224 610/6/GAR 061,318 


COMBAT LEVEL 


Effect of Combat Level on Disease and Non-Battle Injury. 
AD-A224 754/2/GAR 061,231 


COMBINATIONS (MATHEMATICS) 
Applications of Polyhedral Combinatorics to Multicommo- 
dity Flows and Compact Surfaces. 
N90-24060/7/GAR 061,032 


COMBINED-CYCLE POWER PLANTS 
Teikarori gas nensho ni kansuru ken (5). Nensho sho- 
tokusei ni oyobosu metan no eikyo. (Study on low caroli- 
fic gas combustion (Part 5). Effects of methane on com- 
bustion characteristics). 
DE90503048/GAR 060,357 


Koon = turbine yoku sui reikyaku gijyutsu. Nijukan rei- 
kyaku kozo no hiteijo dennetsu tokusei to ryudo tokusei. 
(Water-cooling technique of high temperature gas turbine 
blade. Characteristics of channel flow and temperature 
fluctuation of blade). 

DE90503403/GAR 060,359 


Sekitan gasuka yo datsuryuzai no kaatsuka ni okeru 
seino. (Performance of desulfurization sorbent at pressur- 
ized conditions for coal gas). 

DE90503407/GAR 060,429 


Sekitan gasukayo porasu filter no koatsu gyakusen. 
Koatsu gyakusen to gyakufu gyakusen no seino hikaku. 
(High intensity cleaning of porous ceramic filter in coal 
9a: 'S filtration-comparison with reverse flow cleaning). 
E90503408/GAR 060,430 


Sekitan gasuka fukugo hatsuden no seino hyoka shuho 
(0 gasukaro kihon tokusei. (Evaluation method of coal 

tion combined cycle power generation 
plant(prime)s performance and gasification characteris- 


DE90503439/GAR 060,432 


Sekitan gasukayo gas turbine nenshoki no kaihatsu (5). 
Hoen kyokagata nenshoki no kihon tokusei. (Develop- 
ment of gas turbine combustor using coal derived gase- 
ous fuel (Part 5). Evaluation of rich-lean combustor with 
pilot flame). 

DE90503998/GAR 060,069 


Betrieb einer 10 t/h-Prototypaniage zum VEW-Kohleum- 
wandiungsverfahren (Druckfahrweise). Abschlussbericht. 
(Operation of a 10 t/h-prototype plant applying the VEW 
coal conversion process (pressurized operation). Final 


— 
DE90506432/GAR 060,437 


Betrieb einer 10 t/h-Prototypaniage zum VEW-Kohleum- 
wandlungsverfahren (Druckfahrweise). Abschlussbericht. 
(Operation of a 10 t/h-prototype plant applying the VEW 
= conversion process (pressurized operation). Final 


). 
7 /B90-81439/GAR 060,440 
COMBUSTION 


Transport in Dump Combustors. 
AD-A224 790/6/GAR 060,032 


Borohydride Catalysis of Nitramine Thermal Decomposi- 
tion and Combustion. 3. Literature Review and Wrap-Up 
Discussion of Possible Chemical Mechanisms. 

AD-A224 918/3/GAR 061,773 


Advanced atomization concept for CWF wt in small 
combustors. Quarterly report, May 1989-July 198 
DE90009916/GAR "960,043 


MSW subscale rotary combustor R&D support program. 


Final report. 
DE90010845/GAR 060,455 


Bifuntan nensho ni tomonau NO(sub x) haichu minenbun 
doji teigen nensho no kaihatsu (2). Metan chun- 
yuno ni yoru kento. (Development of low-NO(sub x) and 
oe nition loss combustion technology on pulverized 


coal combustion (2)). 
DE90503047/GAR 060,054 
(5). Nensho sho- 


Teikarori gas nensho ni kansuru kenk 
— ni oyobosu metan no eikyo. (Study on low caroli- 
fic gas combustion = 5). Effects of methane on com- 
bustion characteristics 
DE90503048/GAR 060,357 
Shokubai nensho no gas turbine nenshoki eno tekiyosei 
no kento. (Investigation on availability of catalytic com- 
bustion for turbine combustor). 
DE90503437/GAR 060,361 
Power Generation from Lignite. 
IEA/CR-90/05/GAR 


NOx Control Technologies for Coal Combustion. 


061,438 


061,434 


061,422 


060,366 


COMBUSTORS 


IEA/CR-90/06/GAR 060,639 


Hn rong of Surface Combustion Technology to Sinter- 

urnaces. 
PB90-268046/GAR 

COMBUSTION CHAMBERS 


Introducing the VRT Gas Turbine Combustor. 
N90-23591/2/GAR 


060,863 


060,075 


Fp of Mirror-Finished Combustion Chamber on Heat- 


OSs. 
PB90-268152/GAR 


COMBUSTION CONTROL 
Bifuntan nensho ni tomonau NO(sub x), haichu minenbun 
doji teigen nensho gijutsu no kaihatsu (4). Howa tanka 
suisokei nenryo chunyu ni yoru kento. (Development of 
low-NO(sub x) and low-ignition loss combustion technolo- 
gy on pulverized coal combustion (Part 4). Study on satu- 
rated hydrocarbon fuels injection). 
DE90503994/GAR 


COMBUSTION EFFICIENCY 
Sekitan gasukayo gas turbine nenshoki no kaihatsu (3). 
Kuki seigyogata nenshoki no kihon nensho tokusei. (De- 
velopment of a LBG combustor (Part 3). Experimental 
evaluation of a LBG combustor using bypass air). 
DE90505551/GAR , 


Novel Catalytic Materials for Methane Activation and Se- 
lective Oxidation of Hydrocarbons. Final Report Septem- 
ber 1986-May 1990. 

060,489 


060,083 


060,058 


PB90-270380/GAR 


COMBUSTION PHYSICS 
Contributions a |’Etude des Flammes Parietales Turbu- 
lentes de Diffusion (Contributions to the Study of Parietal 
Flames Due to Turbulent Diffusion). 
N90-23519/3/GAR 060,080 


COMBUSTION PRODUCTS 


Detoxification and generation of useful products from 
coal combustion wastes. Second quarterly technical 


report. 
DE90011907/GAR 060,458 


Semi-analytical model for pressure-time history of granu- 
lar pyrotechnic materials in a closed system. 
DE90012761/GAR 061,787 


Parametric study of the dynamic JWL-EOS for detonation 
products. 
DE90013486/GAR 061,790 


Emission Products from Combustion of Conveyor Belts. 
PB90-265489/GAR 060,649 


Ermittlung und Verminderung der Schadstoffemission bei 
Wirbelschichtfeuerungen. (Determination and reduction of 
air pollutant emissions during fluidized-bed firing for a 
TIB/A90-81406/GAR 060,659 


COMBUSTION PROPERTIES 
Combustion processes in black liquor recovery: Analysis 
= interpretation of combustion rate data and an engi- 


ering design model. Report No. 1. 
DE90012712/GAR 060,047 


Teikarori gas nensho ni kansuru kenkyu (5). Nensho sho- 
tokusei ni oyobosu metan no eikyo. (Study on low caroli- 
fic gas combustion (Part 5). Effects of methane on com- 
bustion characteristics). 

DE90503048/GAR 060,357 


COMBUSTORS 
Design and test of a 0.15 MB/H vortex combustor firing 
DUC and CWF. 
DE90009023/GAR 060,033 


Advanced coal-fueled gas turbine —- Annual tech- 
nical progress at July 1988-June 1989. 
DE90009669/G. 060,067 


Advanced coal-fueled combustor for residential space 
heating applications. Quarterly report, July 1 Gepeeener 


DE90009906/GAR 060,499 


Advanced coal-fueled combustor for residential space 
heating applications. Quarterly report, October 1-Decem- 
ber 31, 1988. 

DE90009907/GAR 060,500 


Advanced coal-fueled combustor for residential space 
ie applications. Quarterly report, January 1-March 


31, 1989. 
DE90009908/GAR 060,035 
in small 


Advanced atomizer concept for CWF burni 
combustors. Quarterly report, September-November 
060,036 


1987. 

DE90009909/GAR 

Advanced atomizer concept for CWF burning in smail 
combustors. Quarterly report, November 1987-January 
988 


1988. 
DE90009910/GAR 060,037 


Advanced atomizer concept for CWF burning in small 
combustors. Quarterly report, February 1988-April 1988. 
DE90009911/GAR 060,038 


Advanced atomization concept for CWF burning in small 
combustors. Quarterly report, November 1 january 


1989. 
DE90009914/GAR 060,041 


Advanced atomization concept for CWF burning in smail 
combustors. Quarterly report, February 1989-April 1989. 
DE90009915/GAR 060,042 
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Advanced atomization concept for CWF burning in small 
combustors. Quarterly report, May 1989-July 1989. 
DE90009916/GAR 060,043 


Advanced slagging coal combustion system ASCCS. 
Final report, Volume 1, Test task results. 
DE90013316/GAR 060,049 


Development of a vortexing combustor (VC) for space/ 
water heating applications (cold flow modeling). Techni- 
cal progress report No. 5. 

DE90014601/GAR 060,053 
Ceramic sen(prime)igata nenshoki no kaihatsu. Nenshoki 
no kairyo to nensho shiken kekka. (Development of ce- 
ramic fiber type combustor. Improvement of combustor 
and combustion test result). 

DE90503441/GAR 060,884 


Koon gas turbine yo fukugogata ceramic nenshoki no kai- 
hatsu. Sekkei, shisaku to nensho shiken kekka. (Develop- 
ment of ceramic hybrid combustor. Design and combus- 
tion test results). 

DE90503442/GAR 060,885 


Sekitan gasukayo gas turbine nenshoki no kaihatsu (5). 
Hoen kyokagata nenshoki no kihon tokusei. (Develop- 
ment of gas turbine combustor using coal derived gase- 
ous fuel (Part 5). Evaluation of rich-lean combustor with 
pilot flame). 

DE90503998/GAR 060,069 


Koon sainetsu nenshoki kenkyu kaihatsu yo tei sanso 
nensho shiken sochi. (Low oxygen combustion tester for 
high temperature reheat combustors). 

DE90505516/GAR 060,070 


Gas turbine tokei nenshoki deguchi danmen deno fusoku 
oyobi ondo bunpu no sokutei. (Measurement of velocity 
and temperature profiles at the exit plane of a tubular 
gas turbine combustor). 

DE90505519/GAR 060,071 


Sekitan gasukayo gas turbine nenshoki no kaihatsu (3). 
Kuki seigyogata nenshoki no kihon nensho tokusei. (De- 
velopment of a LBG combustor (Part 3). Experimental 
evaluation of a LBG combustor using bypass air). 

DE90505551/GAR 060,633 


Suiryu model kashika shuho ni yoru gas turbine nensho- 
kinai no ryudo kongo tokusei (1). Nishitsugata nenshoki 
to hoen kyokagata nenshoki no tokusei. (Flow and mixing 
characteristics of gas turbine combustor using water flow 
model (Part 1). Characteristics of venturi combustor and 
advanced rich-lean combustor with pilot flame). 

DE90505553/GAR 060,074 
Sekigan gas-ka-yo gas turbine nenshoki no kaihatsu (4). 
Hoen kyoka nenshoki ni yoru tei-NOx nenshoho no 
kento. (Development of gas turbine combustor burning 
coal derived low BTU gaseous fuels (part 4). Low NOx 
combustion technology by rich-lean combustor with pilot 


flame). 
DE90507871/GAR 
COMMERCIAL AIRCRAFT 


Avion: A Detailed Report on the Preliminary Design of a 
79-Passenger, High-Efficiency, Commercial Transport Air- 


craft. 
N90-23395/8/GAR 


High Speed Civil Transport. 

N90-23396/6/GAR 
COMMERCIAL BUILDINGS 

Daylighting practices of the architectural industry (base- 

line results of a national survey). 

DE90013508/GAR 059,799 
COMMERCIAL FISHING 

Establishing a Sustainable Shrimp Mariculture Industry in 

Ecuador. 

PB90-269747/GAR 


Ecuadorean Fishing Industry, 1989. 
PB90-270612/GAR 
COMMERCIAL SECTOR 
Commercial and Residential Energy Use and Emissions 
Simulation System (CRESS): Configuration for projecting 
emissions from commercial and residential sources: 1985 
test runs. 
DE90013534/GAR 
COMMON REFLECTION POINT STACKING 
Common Reflection Point Stacking: A Macro Model 
Driven Approach to Dip Moveout. 
PB90-221052/GAR 
COMMUNICATION 
Interdisciplinary Research: Promoting Collaboration Be- 
tween the Life Sciences and Medicine and the Physical 
Sciences and Engineering. 
N90-24171/2/GAR 059,550 
COMMUNICATION CABLES 
Mitsubishi Cable Industries Review, No. 79, April 1990. 
PB90-267832/GAR 060, 
COMMUNICATION SATELLITES 


Survivability Enhancements for Military Communications 
Satellites. 
AD-A224 683/3/GAR 


COMMUNICATIONS 
Specifications for a voice/open data cable distribution 
system. 
DE90013601/GAR 
COMMUNICATIONS NETWORKS 


Radio-Parameter Selection —— for Receiver-Direct- 
ed Packet-Radio Networks (SRN 


TN-73). 
VOL. 90, No. 23 


060,635 


059,614 


059,615 


059,655 


059,656 


060,546 


061,394 


061,273 


060,099 
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KEYWORD INDEX 


AD-A224 866/4/GAR 060,096 


Monitoring CAP8 and SURAP Networks (SRNTN-12). 
AD-A224 992/8/GAR 060,097 


COMMUTING AUTOMOBILES 
Status of Traffic Mitigation Ordinances. 
PB90-269234/GAR 


COMMUTING PATTERNS 
Motivations of Extended, Exurban Commuters within a 


nats 

PB90-264375/GAR 

COMPACT IGNITION TOKAMAK 
Electron cyclotron heating and current drive in toroidal 


= Technical progress report. 
E90013961/GAR 061,896 


Combined electron cyclotron ray tracing and transport 
code studies in the Compact Ignition Tokamak. 
DE90014097/GAR 061,898 


Power radiated from ITER and CIT by impurities. 
DE90014715/GAR 


COMPARISON 
Comparison of Power Perceptions Held by Female Nurse 
and Female Business Executives. 
AD-A224 955/5/GAR 059,769 


COMPATIBILITY 
Elastomer Compatibility Studies. 
N90-23542/5/GAR 


COMPENSATORS 
Hoog-Frequente (20 Khz) Vermogenselectronische Blind- 
stroomcompensator Met Igbt’s als Halfgeleiderschake- 
laars (High Frequency (20 Khz) Power Electronics Reac- 
tive-Current Compensator with Insulated Gate Bipolar 
Transistors as Semiconductor Switches). 
N90-23665/4/GAR 


COMPILERS 
Ada Compiler Validation Summary Report: Alsys Limited, 
AlsysCOMP 037 V4.3, INMOS T800 Transputer Imple- 
mented on a B405 TRAM (bare) (Host), INMOS T222 
Transputer Implemented on a B416 TRAM (bare) 
(Target), 891213N1.10201. 
AD-A224 577/7/GAR 060,129 


Merging the Ada Compiler Evaluation Capability (ACEC) 
and the Ada Evaluation System (AES). 
AD-A224 583/5/GAR 060,130 


Ada Compiler Validation Summary Report: Alsys, Alsy- 
COMP-018, Version 4.32, VAX 6210 (Host and Target), 
891208A1.10228. 

AD-A224 616/3/GAR 060,131 


Ada Compiler Validation Summary Report: Alsys, Alsy- 
COMP-010, Version 4.32, MicroVAX II (Host and Target), 
891208A1.10229. 

AD-A224 617/1/GAR 060,132 


Ada Compiler Validation Summary Report: Certificate 
Number: 900204N1.10252 SD-Scicon pic XD Ada 
—— V1.0-09 VAX Cluster Host and MC68000 
arget. 

AD-A224 627/0/GAR 060,133 


Ada Compiler Validation Summary Report: Certificate 
Number: 900115A1.10240 Alsys, AlsyCOMP 043, Version 
4.4 Macintosh licx Host and Target. 
AD-A224 635/3/GAR 


Ada Compiler Validation Summary Report: Certificate 
Number: 900208A1.10242 THOMSON-CSF, Division 
CIMSA SINTRA AlsyCOMP 041, Version 4.23 VAX 3300 
Host and THOMSON MLX32/20T Target. 

AD-A224 636/1/GAR 060,135 


Ada Compiler Validation Summary Report: Certificate 
Number: 900208A1.10243 THOMSON-CSF, Division 
CIMSA SINTRA AlsyCOMP-041, Version 4.23 VAX 3300 
Host and THOMSON CM68 (68020/68881) Target. 
AD-A224 783/1/GAR 


ADA Compiler Benchmarking: Initial Investigations. 
AD-A224 789/8/GAR 060,138 


Ada Compiler Validation Summary Report: Certificate 
Number 891129A1.10227 Alsys, AlsyCOMP-011, Version 
5.1, VAX 6210 Host and Motorola MVME133A20 (68020/ 
68881) Target. 

AD-A225 093/4/GAR 060,141 


Ada Compiler Validation Summary Report: Certificate 
Number: 891102A1.10195 Alsys, AlsyCOMP 012, Version 
5.1, HP 9000 S 370 Host and Motorola MVME121 
(68010) Target. 

AD-A225 103/1/GAR 060,142 


Ada Compiler Validation Summary Report: Certificate 
Number 90013111.10267 Telesoft TeleGen2 Ada for SCO 
Unix V.3 ALR 386/216 Host and Target. 
AD-A225 187/4/GAR 


COMPLEMENTARITY PROBLEMS 
Least-Index Resolution and Degeneracy in Linear Com- 
plementarity Problems with Sufficient Matrices. 
061,053 


062,406 


062,384 


061,904 


060,936 


060,314 


060,134 


060, 143 


AD-A225 055/3/GAR 


COMPLEMENTARY METAL OXIDE SEMIICONDUCTORS 
Secondary Side CMOS Feedback Control Integrated Cir- 


Cuit. 
AD-A224 580/1/GAR 060,264 
COMPLETENESS 
Models for Propositional Dynamic Logic. 
N90-24046/6/GAR 
COMPLEX COMPOUNDS 
Memoirs of the Government Industrial Research Institute, 
Shikoku, No. 19, March 1990. Electroanalytical Study on 
Complex Formation in Fused Salts. 


061,031 


PB90-269044/GAR 


COMPLEX TERRAIN 


Atmospheric modeling in complex terrain. 
DE90013165/GAR 060,617 


Nocturnal flow on a western Colorado slope. Revision 1. 
DE90013283/GAR 061,375 


COMPLEXES 


Metal ion complexation by ionizable crown ethers. 
Progress report, January 1, 1988-December 31, 1990. 
DE90013956/GAR 059,935 


COMPLEXITY 


Arithmetic Classification of Perfect Models of Stratified 
Programs (Extended Version). 
N90-24063/1/GAR 


COMPLIANCE 
— of complex many-to-many relations in 
locus. 
DE90011300/GAR 
COMPOSITE MATERIALS 
Far-Infrared Absorption by Small Silver Particles in Gela- 
tin. 
AD-A224 588/4/GAR 059,883 


Further Comments on Strengthening in Deformation 
Processed Composite Materials (DPCM). 
060,903 


059,946 


061,035 


060,697 


AD-A224 620/5/GAR 


Ineffective Lengths in Metal Matrix Composites. 
AD-A224 621/3/GAR 060,904 


Materials Science and Engineering of Rigid-Rod Poly- 


mers. 
AD-A224 806/0/GAR 060,935 


Cure Simulation of Thick Thermosetting Composites. 
AD-A224 885/4/GAR 060,905 


Generation of Thermoplastic Composites from Blends of 
Liquid Crystalline Polymers with Polypropylene. 
AD-A224 899/5/GAR 060,906 


Influence of Interfacial Shear Strength on the Mechanical 
Properties of SiC Fiber Reinforced Reaction-Bonded Sili- 
con Nitride Matrix Composites. 

AD-A224 968/8/GAR 060,907 


Development of an Advanced Continuum Theory for 
Composite Laminates. Phase 1. 
AD-A224 985/2/GAR 060,908 


—_ Interaction of Elastic Composites and an Acous- 
tic Fluid. 
AD-A225 056/1/GAR 061,975 


Wave Propagation in the Presence of Interface Layers in 


Composites. 
AD-A225 078/5 060,910 


Wave Propagation in Composite Media and Material 
Characterization. 
AD-A225 133/8 060,911 


Operational readiness review plan for the radioisotope 
thermoelectric generator materials production tasks. 
DE90012026/GAR 061,485 


Interface effects and fracture in Nicalon/SiC composites. 
DE90012925/GAR 060,913 


Study of the elastic properties of Al(sub 2)O(sub 3) and 
Si(sub 3)N(sub 4) matrix composites with SiC whisker re- 
inforcement. 

DE90013674/GAR 060,914 


High temperature strength of SiC whisker-reinforced sili- 
con nitride composites. 
DE90013822/GAR 060,915 


Hangoseishi zetsuen OF cable no kurikaeshi mage hiro 
tokusei. (Cyclic bending fatigue characteristics of laminat- 
ed paper insulated OF cables). 

DE90503410/GAR 060,297 


AE ho ni yoru SiC sen(prime)i kyoka aluminum fukugo 
zairyo no hakai yoshiki no kenkyu. (Study on failure 
modes of SiC fiber reinforced aluminum composite mate- 
rials by AE method). 

DE90505518/GAR 060,916 


Probabilistic approach to the certification for fatigue dura- 
bility of composite structures. 
DE90505521/GAR 060,917 


AE ho ni yoru boron sen(prime)i kyoka aluminum fukugo 
zairyo no hakai yoshiki no kenkyu (2). AE hakei to sono 
power spectrum kara no kento. (Study on failure modes 
of boron fiber reinforced aluminum composite materials 
by AE method. part 2. Power spectrum analysis of AE 


waves). 
DE90505522/GAR 060,918 


Instability-Related Delamination Growth of Embedded 
and Edge Delaminations. 
N90-23494/9/GAR 


High Temperature Insulation Barrier Composite. 
PATENT-4 877 689 060,929 


Damage States in Laminated Composite Three-Point 
Bend Specimens: An Experimental-Analytical Correlation 


Study. 
060,832 


060,924 


PB90-264599/GAR 
Fundamental Studies on Development of Ceramic Com- 


posite Pipes. 
PB90-267949/GAR 060,932 





COMPOSITE STRUCTURES 
Impact Response of Orthotropic Composite Plates Pre- 
dicted by a One-Parameter Differential Equation. 
N90-23488/1/GAR 061,980 
Damage States in Laminated Composite Three-Point 
Bend Specimens: An Experimental-Analytical Correlation 


Study. 
PB90-264599/GAR 
COMPRESSIBILITY 
Extra Compressibility Terms for Favre-Avera Two- 
Equation Models of Inhomogeneous Turbulent Flows. 
N90-23701/7/GAR 059,574 
COMPRESSIBLE FLOW 
Resolution des Equations d’Euler Apliquee a un Rotor 
d’Helicoptere en Vol d’Avancement (Solution of Euler 


Equations Applied to a Helicopter Rotor in Moving Flight). 
PB90-263724/GAR 059,577 


Transition de la Couche Limite (Boundary-Layer Transi- 
tion (January 1990)). 

PB90-265836/GAR 059,581 

COMPRESSION 

Koseino onreinetsu kyokyu heat pump system no kai- 
hatsu (4). 2dan asshuku system no shisakuki ni yoru 
seino hyoka to kaihatsu kadai no chushutsu. (Develop- 
ment of advanced heat pumps (part 4). Performance 
evaluation and study on the associated technologies of 
two-stage compression system by making an experiment 
on the trial system). 
DE90503046/GAR 


COMPUTATION 
inverting the Flow of Computation. 
N90-23971/6/GAR 


Parallel Solution of Parabolic Equations. 
N90-24009/4/GAR 


COMPUTATIONAL CHEMISTRY 
Upwind Formulations and Non Equilibrium Chemistry. 
N90-23691/0/GAR 159,573 


COMPUTATIONAL FLUID DYNAMICS 
Extension of a Three-Dimensional Viscous Wing Flow 


A 
059,563 


060,832 


060,504 


061,059 


060,187 


nalysis. 
N90-23348/7/GAR 
Computer Code for the Prediction of Aerodynamic Char- 


acteristics of roort Airfoils at Transonic Speed. 
N90-23359/4/GAI 059,564 


Manuale Duso Del Codice Etf 3D (Codice ETF-3D: Euler 
Transonic Flow User Manual). 
N90-23362/8/GAR 059,566 


Multiprocessing on Supercomputers for Computational 
Aerodynamics. 
N90-23366/9/GAR 059,569 


Computational Analysis of the Flowfield of a Two-Dimen- 
sional Ejector Nozzle. 
N90-23406/3/GAR 060,090 


Nonlinear Interactions in Mixing Layers and Compressible 
Heated Round Jets. 
N90-23674/6/GAR 059,572 


Modele de Turbulence au Deuxieme Ordre: Ecoulements 
Complexes ou Stratifies (Second Moment Models of Tur- 
bulence: Complex or Stratified Flow). 

N90-23703/3/GAR 059,576 


Modelisation des Ecoulements Turbulents Avec Trans- 
ferts Thermiques en Convection Mixte (Modeling Turbu- 
lent Flow with Mixed Thermal Convection Transfer). 

N90-23704/1/GAR 061,828 


Sone Reports and Publications Through December 
1, 1989. 

N90-23898/1/GAR 060,227 
Transition de la Couche Limite (Boundary-Layer Transi- 


tion (January 1990)). 
PB90-265836/GAR 059,581 


Thermodynamic and Transport Properties of Natural Gas 
Fluids in Pores. Annual Report January 1, 1989-Decem- 
ber 31, 1989. 

PB90-269606/GAR 060,487 


Calculation of the hypersonic viscous flow past reentry 
vehicles with an Euler/boundary-layer coupling method. 
TIB/B90-81368/GAR 062,329 


COMPUTATIONAL GRIDS 
Calculation of the hypersonic viscous flow past reentry 
vehicles with an Euler/boundary-layer coupling method. 
TIB/B90-81368/GAR 062,329 


COMPUTATIONAL LINGUISTICS 
From Systemic-Functional Grammar to Systemic-Func- 
tional Text Generation: Escalating the Exchange. 
AD-A224 689/0/GAR 059,736 


COMPUTER AIDED DESIGN 
Design Evaluation for Personnel, Training, and Human 
Factors (DEPTH). 
AD-A224 757/5/GAR 059,782 


Progress Report for the Joint Services Electronic Pro- 
ram for the Period April 1, 1989 through March 31, 1990 
{Coordinated Science Laboratory, University of Illinois at 
Urbana-Champaign). 

AD-A225 089/2/GAR 060,308 


Okochi-sho jusho gyoseki hokokusho 1988 nendo (dai 35 
kai). (Report on Okochi-Prize awarded achievements for 
1988(35th) commendation). 

DE90505613/GAR 061,639 


Computer-Aided Design and Drafting Systems. 


KEYWORD INDEX 


PB90-262254/GAR 059,998 


Pilotage d’un Code de Calcul par un Systeme Expert 
(Running of a Computational Code by an Expert System). 
PB90-265828/GAR 060,828 


COMPUTER AIDED INSTRUCTION 
Access and Use of Previous Solutions in a Problem Solv- 
ing Situation. 
AD-A224 717/9 059,766 


Designing and Developing an Advanced instructional 
Design Advisor. 
AD-A224 760/9/GAR 


COMPUTER-AIDED MANUFACTURING 

Integrating expert systems with solid modeling through in- 
terprocess communications and the applications interface 
specification. 
DE90012996/GAR 061,085 
System Requirements Analysis for the U.S. Army Rock 
Island Arsenal Tool Management System. 
PB90-269465/GAR 


COMPUTER AIDED MAPPING 

Gerichte Grensdetectie in een Digitaal Beeld Mbv. Dyna- 
misch Programmeren (Guided Boundary Detection in a 
Digital Image _ Dynamic Programming). 
N90-23782/7/GA\ 061,342 
Operationele Digitale Landgebruikskaart 1:50,000; een 
Onderzoek Naar een Meervoudige Automatische Classifi- 
catie OP Basis van Spot- en Landsat Thematic Mapper 
Satellietbeelden (Operational Digital Land Use MAP 
1:50,000; Investigation of a Multiple Automatic Classifica- 
tion Based on Spot and Landsat Thematic Mapper Satel- 
lite Pictures). 

N90-23784/3/GAR 061,444 


COMPUTER APPLICATIONS 
Application of Computers for Experiment Design, Data 
Acquisition, and Analysis in the Chemistry Laboratory. 
AD-A224 644/5/GAR 060,794 


Cargo Movement Operations System (CMOS) Software 
Test Plan. Final. 
AD-A224 653/6/GAR 061,271 


Cargo Movement Operations System (CMOS) System 
Segment Specification. Increment II. Final. 
AD-A224 654/4/GAR 


Modifications of the Test Information Function. 
AD-A224 698/1/GAR 


Graph Match Program. 
AD-A224 819/3/GAR 060,255 


Cargo Movement Operations System (CMOS) Computer 
System Operator’s Manual. Draft. 
AD-A225 017/3/GAR 061,293 


Cargo Movement Operations System (CMOS). Interface 
Requirements Specification. Revised Draft. Increment 2. 
AD-A225 043/9/GAR 061,295 


Cargo Movement Operations System (CMOS). Increment 
ll System Design Document, Final. 
AD-A225 156/9/GAR 061,309 


Program for preparing output data from a flow injection 
spectrometer for entry into AnaLis data base of the Ana- 
lytical Chemistry Division, Oak Ridge National Laboratory. 
DE90011282/GAR 059,847 


Sand and gravel mine operations and reclamation plan- 
ning using microcomputers. 

DE90011811/GAR 

Thermal battery statistics and plotting programs. 
DE90013873/GAR 060,342 


User’s guide to ICARUS: A model for Investigating Cost 
and Reliability in Utility Systems. 
DE90014705/GAR 060,549 


Validatie van rekenprogramma’s/rekenmethoden. (Valida- 
tion of calculation programs and calculation methods). 
DE90797041/GAR 060,532 
lapsa 2 Small-Scale System Specification. 
N90-24103/5/GAR 059,633 


Neural Network Computing Techniques Applied to Esti- 
mation of Porosity in Tight Sands Reservoirs. Phase 
Report January 11-March 20, 1990. 

PB90-269614/GAR 061,425 


Re-Analysis of Linear Structures on Serial and Parallel 
Computers. 
PB90-270190/GAR 059,827 
COMPUTER ARCHITECTURE 
Progress Report for the Joint Services Electronic Pro- 
ram for the Period April 1, 1989 through March 31, 1990 
‘Coordinated Science Laboratory, University of Illinois at 
Urbana-Champaign). 
AD-A225 089/2/GAR 


MTP: An Atomic Multicast Transport Protocol. 
AD-A225 201/3/GAR 


COMPUTER CALCULATIONS 
Use of Lanczo’s Method to Solve the Large Generalized 
Symmetric Eigenvalue Problem in Parallel. 
AD-A224 941/5/GAR 059,822 


Optimal design and analysis of experiments. Foreign trip 
report, July 16-August 5, 1988. 
DE90012365/GA\ 060,223 


Optimal design and analysis of experiments. Foreign trip 
report, July 22-29, 1988. 
DE90012382/GAR 060,224 


Research program in finite element analysis and iterative 


solution on advanced processors. Progress report, No- 
vember 1988-June 1990. 


059,737 


061,314 


061,272 


061,070 


061,389 


060,308 


060,145 


COMPUTER PROGRAM VERIFICATION 


DE90013958/GAR 060,154 


NSPCG user’s guide: Version 1.0: A package for solving 
large sparse linear systems by various iterative methods. 
'90013969/GAR 060,157 
Overview of NSPCG: A nonsymmetric preconditioned 
conjugate gradient package. 
DE90013970/GAR 060, 158 
Validatie van rekenprogramma’s/rekenmethoden. (Valida- 
tion of calculation programs and calculation methods). 
DE90797041/GAR 060,532 
Calculation of Lie Algebra Cohomology by Computer. 
N90-23962/5/GAR M060, 175 


Parallel Solution of Parabolic Equations. 
N90-24009/4/GAR 060, 187 


Re-Analysis of Linear Structures on Serial and Parallel 
Computers. 
PB90-270190/GAR 
COMPUTER CODES 
SVC ni yoru anteido kojo taisaku. Kaiseki puroguramu no 
kaihatsu to model keito ni taisuru kisoteki kento. (im- 
provement of steady state stability by SVC. Fundamental 
studies of SVC applied longitudinal power system model). 
DE90503401/GAR 060,383 
COMPUTER COMMUNICATIONS 
Network Flow Model for Load Balancing in Circuit- 
Switched Multicomputers. 
N90-23977/3/GAR 
COMPUTER GRAPHICS 
Display Methods for Geographic Data Sets. 
AD-A224 854/0/GAR 
VISTA user interface software study. 
DE90010003/GAR 
Coloring a Graph Optimally with Two Colors. 
N90-23961/7/GAR 060,174 


Computational Geometry and Its Application to Computer 


Graphics. 
N90-23968/2/GAR 060,179 
Remote Monitoring of Arterial Traffic Control System Op- 
erations. 
PB90-264490/GAR 062,389 
PHIGS Validation Tests (Version 1.0): Design Issues. 
PB90-269580/GAR 060, 
COMPUTER INDUSTRY 
Keeping the U.S. Computer Industry Competitive: Defin- 


ing the Agenda. 
PB90-268418/GAR 059,555 


COMPUTER INFORMATION SECURITY 
Internet Worm. 
N90-23910/4/GAR 


COMPUTER NETWORKS 
MTP: An Atomic Multicast Transport Protocol. 
AD-A225 201/3/GAR 060,145 


ign of Kerberos modifications to FTP and TELNET. 
DE90014704/GAR 060, 162 


Distributed Program Composition System. 
N90-23911/2/GAR 


Distributed User Services for Supercomputers. 
N90-23976/5/GAR 060,124 


Network Flow Model for Load Balancing in Circuit- 
Switched Multicomputers. 
N90-23977/3/GAR 


Distributed Hierarchical Routing. 

N90-23986/4/GAR 060, 186 
Distributed Bit Complexity of the Ring: From the Anony- 
mous to the Non-Anonymous Case. 

N90-23988/0/GAR 060,125 
Conformance Test for FDDIi Medium Access Control 
(MAC). 

PB90-265323/GAR 060,128 


Stable Implementation Agreements for Open Systems 
Interconnection Protocols. Version 3, March 1990. (Sup- 
plement). Change Page Index, June 1990. 
PB90-269556/GAR 
COMPUTER PROGRAM DOCUMENTATION 
Documentation for the CETACEA Database of Marine 
Mammal Literature References. Revision. 
AD-A225 088/4/GAR 061,708 
COMPUTER PROGRAM INTEGRITY 
Formal Mechanism for Determining Redundancy and Ir- 
relevance in Hypertext Views. 
N90-23970/8/GAR 060,181 
COMPUTER PROGRAM RELIABILITY 
Experimental Evaluation of Software Redundancy as a 
Strategy for Improving Reliability. 
N90-23958/3/GAR 
COMPUTER PROGRAM VERIFICATION 
Ada Compiler Validation Summary Report: Alsys, Alsy- 
COMP-018, Version 4.32, VAX 6210 (Host and Target), 
891208A1.10228. 
AD-A224 616/3/GAR 060,131 
Ada Compiler Validation Summary Report: Certificate 
Number: 900204N1.10252 SD-Scicon pic XD Ada 
MC68000 V1.0-09 VAX Cluster Host and MC68000 


Target. 
AD-A224 627/0/GAR 060,133 


KW-23 
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060, 105 


061,339 


060, 148 


060,228 


060, 164 


060,105 


060,110 


060,171 


December 1, 1990 





Ada Compiler Validation Summary Report: Certificate 
Number: 900115A1.10240 Alsys, AlsyCOMP 043, Version 
4.4 Macintosh licx Host and Target. 
AD-A224 635/3/GAR 060,134 
Ada Compiler Validation Summary Report: Certificate 
Number: 900208A1.10242 THOMSON-CSF, Division 
CIMSA SINTRA AlsyCOMP 041, Version 4.23 VAX 3300 
Host and THOMSON MLX32/20T Target. 
AD-A224 636/1/GAR 060,135 
Ada Compiler Validation Summary Report: Certificate 
Number 891129A1.10227 Alsys, AlsyCOMP-011, Version 
5.1, VAX 6210 Host and Motorola MVME133A20 (68020/ 
68881) Target. 
AD-A225 093/4/GAR 060,141 
Ada Compiler Validation Summary Report: Certificate 
Number: 891102A1.10195 Alsys, AlsyCOMP 012, Version 
5.1, HP 9000 S 370 Host and Motorola MVME121 
(68010) Target. 
AD-A225 103/1/GAR 060,142 
Ada Compiler Validation Summary Report: Certificate 
Number 90013111.10267 Telesoft TeleGen2 Ada for SCO 
Unix V.3 ALR 386/216 Host and Target. 
AD-A225 187/4/GAR 060,143 
COMPUTER PROGRAMMING 
Max Video Neighborhood Processor Pipeline (MVNPP). 
AD-A224 953/0/GAR 060,2 


Computer eee and Group Theory. 
AD-A225 155/1/GAR 061,007 
Knowl Based System for Hermes Orbital Operations 
Ground Support. 

N90-23443/6/GAR 062,298 


Distributed fo oe Composition System. 
N90-23911/2/ 060, 164 


ONR (Office of Naval Research) Far East Scientific Infor- 
mation Bulletin. Volume 4, Number 4, October-December 


1989. 
PB90-180928/GAR 060,191 


COMPUTER PROGRAMS 
NETSIM: A Computer — for Simulating Detection 
and Location Capability of Regional Seismic Networks. 
AD-A224 811/0/GAR 061,356 


Primer and Analysis to EM-TRANAIR Code Execution. 
AD-A224 936/5/GAR 060,257 
Simulation of Reservoir Systems with HEC-5 on a Per- 
sonal Computer. 

AD-A225 192/4/GAR 059,980 
Status and New Capabilities of Computer Program HEC- 
6; ‘Scour and Deposition in Rivers and Reservoirs’. 
AD-A225 194/0/GAR 59,982 
Twee-Dimensionale Fourieranalyse van Het Aardse 
Zwaartekrachtsveld Gebruikmakend van Het Programma- 
pakket TIM (Two Dimensional Fourier Analysis of the 
— Gravitational Field Using the Program Package 


TIM) 

N90-23815/5/GAR 061,371 
COMPUTER SCIENCE 

Keeping the U.S. Computer Industry Competitive: Defin- 


ing the Agenda. 
PB90-268418/GAR 059,555 


COMPUTER SECURITY 
Domestic Disaster Recovery Plan for PCs, OIS, and 
Small VS Systems. 
PB90-265240/GAR 060,234 


Department of Justice Simplified Risk Analysis Guide- 


lines. 
PB90-265257/GAR 060,235 
COMPUTER SOFTWARE 
VISTA user interface software study. 
DE90010003/GAR 


Vectorization of ITPACK 2C. 

DE90013966/GAR 060,155 
Recent vectorization and parallelization of ITPACKV. 
DE90013968/GAR 060, 156 


Development of an Instructional Program for Practicing 
Engineers Hazard | Users. 
PB90-265315/GAR 

COMPUTER SOFTWARE MAINTENANCE 
Software Maintenance on Airbus Family. 
N90-23931/0/GAR 

COMPUTER SYSTEMS DESIGN 
Model of a Path Expression Based Operating System 


Shell. 

N90-23906/2/GAR 060,163 
COMPUTER SYSTEMS HARDWARE 

~y Report for Grant AFOSR-83-0315 (Texas Universi- 

AD-A224 896/1/GAR 


COMPUTER SYSTEMS PERFORMANCE 
Testing of Elementary Functions in Ada. 
N90-23941/9/GAR 


Formal Approach to Conformance Testing. 
N90-23964/1/GAR 060,176 


Class of n-Dimensional Associated Random Walks and 
the Hitting Point Identity. 
N90-24090/4/GAR 060,232 


lapsa 2 Small-Scale System Specification. 
N90-24103/5/GAR 
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060,148 


062,417 


059,628 


060,120 


060, 166 


059,633 


KEYWORD INDEX 


COMPUTER SYSTEMS PROGRAMS 
Experimental Development of Taxonomic Workstation. 
AD-A224 809/4/GAR 060,140 


Final Report for Grant AFOSR-83-0315 (Texas Universi- 


ty). 
AD-A224 896/1/GAR 


Level-2 system: Programmers-users manual. 
DE90013324/GAR 


060,120 


060,150 


TUMULT-64: A Real-Time Multi-Processor System. 
N90-23904/7/GAR 060,122 


_ of a Path Expression Based Operating System 


ell. 
N90-23906/2/GAR 060,163 


Axiomatizations for Propositional Logics of Programs. 

N90-23966/6/GAR 060,178 
COMPUTER TECHNIQUES 

ee Reports and Publications Through December 


31, 1989 
N90-23898/1/GAR 060,227 


Formal Approach to Conformance Testing. 
N90-23964/1/GAR 


Constraint-Oriented Specification 
Formal Description Technique. 
N90-24070/6/GAR 

COMPUTER VISION 
Meetings on robotic vision technology. Foreign trip report, 
December 13-27, 1986 
DE90012343/GAR 060,213 
Computer vision and robotics. Foreign trip report, January 
22, 1989-January 28, 1989. 
DE90012389/GAR 061,084 


on Rg Method of Automated Vehicle with Ma- 
i 


chine Vision. 
PB90-267519/GAR 062,403 


COMPUTERIZED CONTROL SYSTEMS 


Meetings on robotic vision technology. Foreign trip report, 
December 13-27, 1986. 
DE90012343/GAR 


Fuji Electric Journal, Vol. 63, No. 3. 
PB90-267766/GAR 
COMPUTERIZED SIMULATION 


Ocean Simulation Model for internal Waves Computer 
Source Code. 
061,721 


060,176 
in a Constructive 


060,189 


060,213 


060,367 


AD-A225 110/6/GAR 


Plan for intermodel comparison of atmospheric CO(sub 
2) projections with uncertainty analysis. 
DE90011298/GAR 059,718 


MELCOR adaptation and validation for modeling of N Re- 
actor core phenomena. 
DE90012225/GAR 061,675 


UCSD em a chemistry program. Annual progress 
report, 
DES001 2889/GAR 


User’s guide to the MATHEW/ADPIC models. 
DE90013047/GAR 060,616 


TRUMP-BD: A computer code for the analysis of nuclear 
fuel assemblies under severe accident conditions. 
DE90013301/GAR 


Plan for scientific visualization at ANL. 
DE90013565/GAR 060,151 


Etude et Simulation du Comportement du Transformateur 
en Hautes Frequences (Study and Simulation of the Be- 
havior of a High Frequency Transformer). 

N90-23667/0/GAR 060,304 


Cost of Conservative Synchronization in Parallel Discrete 


Event Simulations. 
N90-23912/0/GAR 


Real-Time Simulation Clock. 
PATENT-4 918 652 


Vectorization of the Continental Shelf Model. 
PB90-267592/GAR 
COMPUTERIZED TOMOGRAPHY 


Nondestructive Evaluation and Inspection Programs for 
Pershing || Motors. 
AD-A225 009/0/GAR 061,335 


Design and Development of an Engineering Prototype 

Compact X-Ray Scanner (FMS 5000). 

AD- A225 115/5/GAR 059,785 
COMPUTERIZED TOMOGRAPHY SCANNERS 

Design and Development of an Engineering Prototype 

Compact X-Ray Scanner (FMS 5000). 

AD-A225 115/5/GAR 059,785 
COMPUTERS 

Research Program in Computer Technology. 

AD-A224 924/1/GAR 060,220 


Implementation of Valiant’s learnability theory using 
random sets. 
DE90014709/GAR 061,087 


a Reports and Publications Through December 
1, 1989. 
060,227 


060,494 


061,663 


060,165 
060,127 


061,742 


N90-23898/1/GAR 


Fuji Electric Journal, Vol. 63, No. 6. 
PB90-269424/GAR 


CONCRETE 
Waterproofing Underground Concrete Structures. 


060,369 


AD-A225 108/0/GAR 


CONCRETE DURABILITY 
Effect of Fly Ash on the Sulphate Resistance of Con- 


crete. 
PB90-267097/GAR 059,993 


CONCRETE PAVEMENTS 
Prestressed Concrete Pavement: Instrumentation, In-situ 
Behavior, and Analysis. 
PB90-266099/GAR 060,005 


Continuously Reinforced Concrete Pavement Database. 
PB90-267063/GAR , 


Twenty-Four Year Performance Review of Concrete 
Pavement Sections Made with Siliceous and Lightweight 
Coarse Aggregates. 

PB90-267071/GAR 060,019 


General Condition Survey of Continuously Reinforced 
Concrete Pavement on I-95. 
PB90-267105/GAR 060,020 


Performance Evaluation of Concrete Overlays. 
PB90-267113/GAR 060,021 


Field and Laboratory Study of the Effects of Water Pump- 

ing Beneath Concrete Pavement Slabs. 

PB90-267121/GAR 059,994 

Continuously Reinforced Pavements: Punchouts and 

Other Distresses and Implications for Design. 

PB90-267360/GAR 060,027 
CONCRETE SLABS 


Field and Laboratory Study of the Effects of Water Pump- 
_ Beneath Concrete Pavement Slabs. 
059,994 


060,896 


PB90-267121/GAR 


CONCRETES 
Engineering evaluation/cost analysis for the proposed re- 
moval of contaminated materials from Pad 1 at the Elza 
Gate site, Oak Ridge, Tennessee. 
DE90013535/GAR 061,523 
Denjiha tansaho no dosuiro tunnel fukuko makiatsu rimen 
kudo kensa heno tekiyosei. (Application of the radar 
method to the detection of lining condition of the hea- 
drace tunnel). 
DE90507852/GAR 060,365 
Characterization of municipal solid waste incinerator resi- 
dues for utilization: Leaching properties. 
DE90797091/GAR 060,773 


Abrasion of Concrete by Ice in Arctic Sea Structures. 
PB90-266917/GAR 061,768 


Malade Fuktspaerrar i Golvkonstruktioner (Painted Mois- 
ture Barriers in Flooring Systems). 
PB90-267006/GAR 059,819 


Creep and Shrinkage Properties in Concrete Containing 
h. 


Fly Ash. 
PB90-267089/GAR 059,992 


CONCURRENT PROCESSING 
Process Specification Formalism Based on Static Cold. 
N90-23960/9/GAR 060,173 
CONCURRENT PROCESSING. ARCHITECTURE 
(COMPUTERS) 
System Factors in Real-Time Hierarchical Control. 
PB90-269473/GAR 060,205 
CONDENSATION 


Effect of Condensation in Clothing on Heat Transfer-- 
Translation. 
AD-A224 876/3/GAR 


N-Triazolyboranes. 

AD-A224 893/8/GAR 
CONDENSATION RESINS 

Novel Phenol Derivative and Process for the Production 


of the Same. 
PAT-APPL-7-574 014/GAR 059,958 


CONDUCTIVITY 


Hydrographic Observations from the US/PRC Coopera- 
tive — in the Western Equatorial Pacific Ocean: 


Cruise: 
061,746 


061,232 


059,863 


PB90-; 365976/ GAR 


CONES 
Suritto tsuki aku hon no aku jetto seigyo tokusei. (Con- 
trollability of arc jet from arc horns with slits). 
DE90503412/GAR 060,384 
CONFERENCES 
Jahrbuch 1989 der Deutschen Gesellschaft fuer Luft- und 
Raumfahrt e.V. (DGLR). Bd. 1. (Yearbook 1989 of the 
— Society for Air and Space Travel (DGLR). Vol. 


). 
TIB/B90-81363/GAR 059,639 


Integrated air traffic management. 
TIB/B90-81374/GAR 
CONFORMAL GROUPS 
Lectures on RCFT. 
DE90013731/GAR 
CONIFERS 
Sugi suitai to oxidant, kouryo no bunpu ni kansuru ichiko- 
satsu. (Decline of Japanese cedar (cryptomeria japonica) 
and potential correlation of oxidants and precipitation). 
DE90503786/GAR 060,631 
CONNECTICUT 


Water Resources Data for Connecticut, Water Year 1989. 
PB90-270125/GAR 060,757 


062,360 


062,132 





CONNECTORS 

Chichu haidenyo chakudatsushiki kogata koatsu setsuzo- 

kubu no kaihatsu. (Development of separable compact 

joints for 6.6kV cables and equipments). 

DE90507885/GAR 060,392 
CONSERVATION 

Permanent Wetland Reserve: Analysis of a New Ap- 

proach to Wetland Protection. 

PB90-267352/GAR 061,440 

Marine Turtle Habitat Plan. 

PB90-272113/GAR 
CONSOLIDATION 

Development of an Electronic Data — System for 

— Engineering (EDGGE) Unit for Highway 

stem 

PB90-265661/GAR 060,004 
CONSTITUTIVE EQUATIONS 

Rate Dependent Constitutive Models for Fiber Reinforced 

Polymer Composites. 

N90-23492/3/GAR 060,923 
CONSTRAINTS 

Constraint-Oriented Specification 

Formal Description Technique. 

N90-24070/6/GAR 
CONSTRUCTION 

Automated Excavation Study. 

AD-A224 982/9/GAR 059,987 


Code de Bonne Pratique pour la Conception et la Con- 
struction des Reyetements des Ponts a Tablier en Beton 
(Rules of Good Practice for the Design and Construction 
of Pavements on Concrete Bridge Decks). 

PB90-266891/GAR 060,017 


Pleo g and Construction of Bridge Approaches. 
PB90-267329/GAR 


CONSTRUCTION MANAGEMENT 
Project Management Guide, June 1990. 
PB90-238825/GAR 


CONSTRUCTION MATERIALS 
Processing Science: Characterizin 
Hi ; Temperature Structural Materials. 
A224 898/7/GAR 


Waterproofing Underground Concrete Structures. 
AD-A225 108/0/GA\ 060,896 


Characterization of municipal solid waste incinerator resi- 
dues for utilization: Leaching properties. 
DE90797091/GAR 


CONSULTANTS 
Guide to Deliver Technical Services for Self Employed 
and Small Manufacturers. 
PB90-238833/GAR 059,832 


CONSUMABLE ELECTRODE PROCESS 
Realisation d’Equipements Destines a la Confection d’E- 
lectrodes de Premiere Fusion en Alliage de Titane (Fabri- 
cation of Equipment to Make First-Melt Electrodes of Ti- 
tanium Alloy). 
PB90-270240/GAR 060,988 
CONTAINERS 
Evaluation of Commercial Additives for Fuel Stability En- 
hancement; Bottle Tests at 65 deg C. 
AD-A224 868/0/GAR 060,443 


Analysis of Thermal Process of Low-and High-Acid Foods 
in Semirigid Containers. 
AD-A225 195/7/GAR 


Secure container for use within glove boxes. 
DE90013363/GAR 061,685 


Maximum credible event determination for the 3E1 deto- 
nator and its handling container. 
061,781 


061,714 


in a Constructive 
060, 189 


060,026 


059,817 


Flow Behavior of 


059,789 


060,773 


059,657 


DE90013619/GAR 


Stored, contact-handied transuranic waste characteriza- 
tion at the Hanford Site. 
DE90013646/GAR 061,595 


Waste Isolation Pilot Plant dry bin-scale integrated sys- 
tems checkout plan. 
DE90013697/GAR 061,597 


CONTAINMENT 
GA-4/GA-9 legal weight truck from reactor spent fuel 
shipping casks. Preliminary design report. 
DE90013719/GAR 061,601 
Quantitative Analysis of Potential Performance Improve- 
ments for the Dry PWR Containment. 
NUREG/CR-5575/GAR 

CONTAINMENT SYSTEMS 
Management of severe accidents at PWR nuclear power 
plants. Foreign trip report, June 25-June 29, 1990. 
DE90013394/GAR 061,522 
Radionuclide Release Calculations for Selected Severe 
Accident Scenarios. Supplemental Calculations. 
NUREG/CR-4624-V6/GAR 

CONTAMINANTS 
Calculation of Containment Concentrations While Coating 
the Interior of a Bulk Storage Fuel Tank. 
AD-A224 930/8/GAR 

CONTAMINATION 
Evaluating Soil Contamination. 
PB90-267444/GAR 

CONTINENTAL RISES 
RRS CHARLES DARWIN Cruise 35/88, 13 October-17 
November, 1988. GLORIA Study of the Easter Micro- 
plate, East Pacific Rise. 


061,650 


061,643 


060,590 


060,755 


KEYWORD INDEX 


PB90-269663/GAR 061,753 


RRS DISCOVERY Cruise 188, 24 January 24-Fi 

1990. GLORIA and TOBI Surveys of the Continental 
Slope and Rise around Canary Islands. 
PB90-269671/GAR 


CONTINENTAL SHELVES 
California Shelf Physical 
Model. Volume 1. 
PB90-263732/GAR 
California Shelf Physical 
Model. Volume 2. 


061,754 


Oceanography Circulation 


061,728 

Oceanography Circulation 
PB90-263740/GAR 061,729 
California Shelf Physical Oceanography Circulation 
Model. a A: Climatological Atias A.1, Horizontal 
PB90-263757/GAR 061,730 
California Shelf Physical Oceanography Circulation 
= Appendix A: Climatological Atlas A.2 Vertical Sec- 
PB9O- 263765/GAR 


California Shelf Physical Oceai 
Model. Appendix B: Diagnostic Model Results B.1 Sea- 
sonal Horizontal Maps. 

PB90-263773/GAR 061,732 


California Shelf Physical higersm sg ed Circulation 
Model. Appendix B: Diagnostic Model Results B.2 Sea- 
sonal Vertical Sections. 

061,733 


PB90-263781/GAR 
California Shelf Physical Coma Circulation 
esults B.3 Annual 


Model. Appendix B: Diagnostic Model 
061,734 


Distribution: 
California Shelf Physical bores) a | Circulation 


061,731 
raphy Circulation 


S. 

PB90-263799/GAR 

Model. Appendix C: Prognostic Model Results C.1 Atmos- 
pheric Forcing. 

PB90-263807/GAR 061,735 


California Shelf Physical Cumeey Circulation 
Model. Appendix C: Prognostic Model Results C.2 Sea- 
sonal Horizontal Maps. 

PB90-263815/GAR 061,736 


California Shelf Physical Cusuete Circulation 
Modei. Appendix C: Prognostic Mode! Results C.3 Sea- 
sonal Vertical Sections 3. 

061,737 


PB90-263823/GAR 
California Shelf Physical Suamegeety Circulation 
Model. Appendix D: Scientific Ri 


PB90-263831/GAR 061,738 


Gulf of Mexico Physical Oceanography Program Final 
Report: Year 5. Volume 1. Executive Summary. sien 
1,74 


PB90-266792/GAR 

Gulf of Mexico Physical Oceanography Program Final 

Report: Year 5. Volume 2. Technical Report. a 
1,741 


PB90-266800/GAR 


Vectorization of the Continental Shelf Model. 
PB90-267592/GAR 


CONTINENTAL SLOPES 
Gulf of Mexico Physical Oceanography Program Final 
Report: Year 5. Volume 1. Executive Summary. 
PB90-266792/GAR 061,740 


Gulf of Mexico Physical Oceanography Program Final 
Report: Year 5. Volume 2. Technical Report. 
PB90-266800/GAR 061,741 


RRS DISCOVERY Cruise 188, 24 January 24-February 
1990. GLORIA and TOBI Surveys of the Continental 
Slope and Rise around Canary Islands. 
PB90-269671/GAR 061,754 
CONTINUITY (MATHEMATICS) 
Reflexivity, the Dual Radon-Nykodym Property, and Con- 
tinuity of Adjoint Semigroups. 
N90-24042/5/GAR 061,029 
Gamma Process and the Poisson Distribution. 
N90-24089/6/GAR 
CONTINUOUS MINERS 
Position and Heading Determination of a Continuous 
ae Machine Using an Angular Position-Sensing 


System 
PB90-265588/GAR 061,404 


CONTOLLERS 
FAUST User Guide: User Instructions for the FAUST In- 
stallation in EME Nottingham Control Centre. 
PB90-267733/GAR 060,204 


CONTRACEPTION 
Patterns of Aggregate and Individual Changes in Contra- 
ceptive Practice, ‘United States, 1965-1975. 
PB90-267436/GAR 060,779 


CONTRACEPTIVES 
Patterns of ee Tate and Individual Changes in Contra- 
ceptive Practice, United States, 1965-1975. 
PB90-267436/GAR 060,779 


CONTRACT ADMINISTRATION 
Quality Improvement: Does the Air Force Systems Com- 
mand Practice What It Preaches. 
AD-A224 615/5/GAR 061,270 


Defense Small Business Innovation Research Program 
(SBIR). Volume 1. Army Proj , Abstracts of Phase 1 
Awards from FY 1989 SBIR Solicitation. 

AD-A224 647/8/GAR 059,521 


Defense Small Business Innovation Research Program 
(SBIR). Volume 2. Navy Projects, Abstracts of Phase 1 
Awards from FY 1989 SBIR icitation. 


061,742 


061,078 


CONTROLLED ATMOSPHERES 


AD-A224 648/6/GAR 059,522 


Defense Small Business Innovation Research we oe 
(SBIR). Volume 3. Air Force Projects, Abstracts of 
1 Awards from FY 1989 SBIR Solicitation. 
AD-A224 649/4/GAR 


Defense Small Business Innovation Research Program 
(SBIR). Volume 4. Defense Agency Projects, Abstracts of 
Phase 1 Awards from FY 1989 SBIR Solicitation. 

AD-A224 650/2/GAR 059,524 


Small Business Innovation Research (SBIR) Program. 
Program Solicitation 90.2 FY-1990. 
AD-A224 662/7/GAR 059,542 


Relational Contract: Applicable to Department of Defense 
Contracts. 
AD-A224 704/7/GAR 061,274 


Regulatory Relief: Simplifying and Eliminating Contract 
Clauses. Volume 2 
061,278 


059,523 


AD-A224 767/4/GAR 


Tenn Tom Constructors, Inc. Case Study No. 1 
AD-A224 807/8/GAR 


Bechtel National, Inc. Case Study No. 4. 
AD-A224 818/5/GAR 


Granite Construction Co. 

AD-A225 177/5/GAR 
CONTRACTORS 

Environmental Liabilities of Government Contractors and 


ene 
N90-24186/0/GAR 


CONTRAROTATING PROPELLERS 
Experimental Performance and Acoustic 
Modern, Counterrotating Blade Guan 
N90-23393/3/GAR 

CONTRAST MEDIA 


Development of more efficacious Tc-99m organ pre 
agents for use in nuclear medicine by analytical ci 
terization of radiopharmaceutical mixtures. Nepan 
— September 1, 1989-August 31, 1990. 
'90010034/GAR 061,214 


Experimentelle Untersuchungen von Gadolinium-DTPA 
und Eisenionen als orale Kontrastmittel in der 


Magnetis- 
chen Resonanz Tomographie. (Experiments with gadolini- 
um DTPA and iron ions as oral contrast media in magnet- 


ic resonance eee 
TIB/A90-81385/GAR 061,135 


CONTROL EQUIPMENT 
Air-Conditioning Central 
System. 
PB90-267782/GAR 

CONTROL JOINTS 
Sawed Joints in AC Pavement. 
PB90-266123/GAR 

CONTROL ROOMS 
FAUST User Guide: User Instructions for the FAUST In- 
stallation in EME Nottingham Control Centre. 
PB90-267733/GAR 

CONTROL STABILITY 
Stars: An Integrated General-Purpose Finite Element 

Structural, Aer — and Aeroservoelastic Analysis 


Computer Pr 
N90-23768/6 GAR 061,982 


CONTROL SURFACES 
Reduction de Trainee de Frottement Turbulent: Manipula- 
teurs de Couche Limite, Mars 1990 (Reducing Turbulent 
‘oom. Drag: Boundary-Limit Manipulators (March 
1 5 
PB90-269846/GAR 059,582 
CONTROL SYSTEMS 


Control of Complex Multibody Spacecraft. 
AD-A224 707/0/GAR 062,341 


Reliable Control of Decentralized Systems: An ARE- 


Based H-Infinity Approach. 
AD-A224 749/2/GAR 060,194 


Robust Planning and Control Using Neural Networks. 
AD-A224 895/3/GAR 060, 


Expert System to Perform On-Line Controller we 
AD-A224 969/6/GAR 


System Factors in Real-Time Hierarchical Control. 
PB90-269473/GAR 060,205 


CONTROL THEORY 
Optimal Helicopter Trajectory Planning for Terrain Follow- 


ing Flight. 

NS0-28376/8/GAR 059,625 

pam ng hn of the Squares in the Finite Horizon H Infinity 
‘eedback. 


Problem by Measurement F: 
Noo-24004/8/GAK 060,199 


Numerical Solution of Large Lyapunov Equations. 
gy 060,201 


inear-Quadratic Problems and the Riccati Equation. 
NoO-24097/5/GAR 060,202 


CONTROLLED ATMOSPHERES 
Multipurpose 2000C Furnace for Physical Testing in Con- 


trolled Atmosphere. 
AD-A224 851/6/GAR 060,796 
Multipurpose 2000 C Furnace for Physical Testing in 


‘olled Atmosphere. 
AD-A225 100/7/GAR 060,797 


December 1,1990 KW-25 


059,525 
059,526 


061,311 


060,774 


Investigation of 
059,612 


Management and Control 
059,807 


060,008 


060,204 





CONTROLLERS 
Experimental Study of Fault Propagation in a Jet-Engine 
Controller. 
N90-23401/4/GAR 060,334 
Expert System to Perform on-Line Controller Tuning. 
N90-23991/4/GAR 060,197 
Experimental Plant to Investigate the Control of an Air 
Conditioning System. 
PB90-267758/GAR 060,861 
CONVECTION 
Pattern Selection, Wave Formation, Turbulence and 
Vortex Breakdown in Spiral Flows. 
AD-A225 068/6/GAR 061,816 
CONVECTIVE FLOW 
Low Prandtl Number Convection in a Rectangular Cavity 
with Longitudinal Thermal Gradient and Transverse G-Jit- 


ters. 
N90-23695/1/GAR 


CONVECTIVE HEAT TRANSFER 
Modelisation des Ecoulements Turbulents Avec Trans- 
ferts Thermiques en Convection Mixte (Modeling Turbu- 
lent Flow with Mixed Thermal Convection Transfer). 
N90-23704/1/GAR 061,828 
CONVENTIONAL WARFARE 
Conventional forces and arms control: Technology and 
strategy in a changing world. Conference summary: 
CNSS Occasional Paper No. 24. 
DE90013538/GAR 061,321 
CONVERGENCE 
Convergence Properties of the Runge-Kutta-Chebyshev 


Me 4 
N90-24038/3/GAR 061,025 


Convergence of One-Leg Multistep Methods for Stiff 
Nonlinear Initial Value Problems. 
N90-24040/9/GAR 


Local and Global 


Schemes. 
N90-24041/7/GAR 061,028 
Rates of Convergence and Asymptotic Normality in the 


Multiknapsack Problem. 

N90-24045/8/GAR 
CONVERSION 

Carbon Monoxide Cleavage by (Silox)3Ta (Silox = 

a yy: Physical, Theoretical, and Mechanistic In- 

vestigatio 

AD-A225 1018/1 /GAR 


CONVULSIVE DISORDERS 


061,827 


061,027 
Order Reduction of Some LOD 


061,061 


059,865 


Protective Effect of am ny sone Plus Adjunct in Non- 


Human Primates Exposed to 
AD-A224 886/2/GAR 


COOLING AND VENTILATING EQUIPMENT 
Performance of an Ice-in-Tank Diurnal ice Storage Cool- 
ing System at Fort Stewart, Georgia. 
AD-A224 739/3/GAR 060,508 


Apparatus for Cooling Electronic Components in Aircraft. 
PATENT-4 934 154 059,629 


COOPERATION 
Interdisciplinary Research: Promoting Collaboration Be- 
tween the Life Sciences and Medicine and the Physical 
Sciences and Engineering. 
N90-24171/2/GAR 059,550 


COORDINATE TRANSFORMATIONS 
Cooerdinatentransformatie voor, en Tijdsdiscretisatie van 
een Toestandswaarnemer voor een Asynchrone Machine 
(Coordinate Transformation for an Asynchronous, Ma- 
chine, and Time Discretization of a State Observer). 
N90-23657/1/GAR 060,278 


COORDINATED RESEARCH PROGRAMS 


Government-promoted collective research and develop- 
ment in Japan: Analyses of the organization through case 


studies. 
DE90013550/GAR 
COPEPODS 


Drawings and Descriptions of Some Deep-Sea Copepods 
Living Above the Guaymas Basin Hydrothermal Vent 


Field. 
PB90-265984/GAR 


COPOLYMERS 
Solution Behaviour of a Random Copolymer of 
Poly(isobutyl Methacrylate-t-Butylaminoethyl Methacry- 
late). 2. Viscosity and Light Scattering Intensity Studies. 
AD-A224 770/8/GAR 059,950 


Helical Sense in Thermotropic Liquid Crystal Copolymers 
in Relation to the Structure of a Pendant Chiral Moiety. 
AD-A224 779/9/GAR 059,951 


Recent Advances in Organosiloxane Copolymers. 
AD-A225 095/9/GAR 


COPPER 
Characteristics of copper shaped-charge liner materials 


at tensile strain rates of 10(sup 4) s(sup (minus)1). 
DE90013291/GAR 061,779 


, 


High resolution electron energy loss studies of surface vi- 
brations. Progress report, June 21, 1989-June 7, 1990. 
DE90013803/GAR 059,930 


Epitaxial growth of copper on the (111) surface of silicon. 
DE90013817/GAR 06 


Complex fra _— production in 50 MeV/A (sup 197)Au 
+ (sup 12)C, (sup 27)Al, and (sup nat)Cu reactions. 


KW-26 VOL. 90, No. 23 


man. 
061,186 


059,547 


061,710 


59,954 


, 


KEYWORD INDEX 


DE90013846/GAR 062,180 
> of inhibitors during electrodeposition of thin metallic 


DE9001 4177/GAR 060,898 


Integrated Criteria Document, Copper: Effects. Republica- 
tion of Report No. 758474003, October 1987. Appendix 
to Report No. 758474009. 
PB90-265844/GAR 


COPPER 65 TARGET 
Models and theory for precompound angular distributions. 
DE90013475/GAR 062,092 
COPPER ALLOYS 
Evaluation of Microbiologically Induced Corrosion in an 


Estuary. 
AD-A224 719/5/GAR 060,954 


Energetics and configurations of lattice defects in CuTi. 
DE90013685/GAR 060,974 


Weldment mechanical properties of aluminum-copper-lith- 
ium alloy, 2090, at ambient and cryogenic temperatures. 
DE90014178/GAR 060,976 


COPPER COMPOUNDS 
Growth and Reactivity of CuCl on Si(111). 
AD-A225 034/8/GAR 059,899 


Very low temperature studies of hyperfine effects in 
metals. Final report, August 1, 1984-December 31, 1988. 
DE90013960/GAR 061,961 


COPPER INTERMETALLICS 
Very low temperature studies of hyperfine effects in 
metals. Final report, August 1, 1984-December 31, 1988. 
DE90013960/GAR 061,961 


COPPER OXIDES 
Studies on ion scattering and sputtering processes rele- 
vant to ion beam sputter deposition of multicomponent 
thin films. 
DE90010071/GAR 061,948 


Critical current density, flux creep, and microstructure in a 
Bi-Sr-Ca-Cu-O system. 

DE90010457/GAR 060,873 
Pore structure and reactivity changes in hot coal gas de- 
sulfurization sorbents. Technical progress report, Janu- 


ary-March 1990. 
DE90010974/GAR 060,600 


Superconducting La(sub 2)CuO(sub 4+ x) prepared by 
oxygenation at high pressure: A Raman scattering study. 
DE90012915/GA\ 061,951 


Resonance ionization mass spectrometry for materials 
analysis and characterization. 
DE90013187/GAR 059,852 
Preparation and magnetic measurements of single crystal 
Ti(sub 2)Ba(sub 2)CaCu(sub 2)O(sub 8). 
DE90013657/GAR 061,955 
Ordering in Ti(sub 2)CaBa(sub 2)Cu(sub 2)O(sub 8) and 
Ti(sub 2)Ba(sub 2)CuO(sub 6) studied by pair distribution 
function and Rietveld analysis. 
DE90013669/GAR 061,956 
Symmetry breaking oxygen displacement in supercon- 
ducting oxides. 
DE90013670/GAR 061,957 
Phase Equilibria and Crystal Chemistry in Portions of the 
System SrO-CaO-Bi203-CuO, Part 2 - The System SrO- 
Bi203-CuO. 
PB90-256835/GAR 061,965 
COPPER PRASEODYMIUM 
Very low temperature studies of hyperfine effects in 
metals. Final report, August 1, 1984-December 31, 1988. 
DE90013960/GAR 061,961 
COPROCESSING 
Development of analytical procedures for coprocessing. 
ge technical progress report, October 1-December 
i ; 
DE90010919/GAR 
CORE SAMPLING 
Core Sample Extractor. 
N90-23740/5/GAR 


CORONOGRAPHS 
High Resolution Observations of the Solar Corona: Why 


and How 
AD-A225 184/1/GAR 059,669 


CORROSION 


—— of Microbiologically Induced Corrosion in an 
ti 

AD- Azo 719/5/GAR 060,954 
Karyoku hatsuden shisetsu ni okeru dobokuko kozobutsu 


no fushoku jittai chosa. (Investigation on corrosion of 
4 structures for civil engineering at thermal power sta- 


ion). 
De9050561 2/GAR 060,364 


CORROSION INHIBITION 
Polytitanosiloxane Coatings Derived 
Ti(OC(2)H(5)(4))-Modified Organosilane Precursors. 
AD-A224 775/7/GAR 060,893 
CORROSION PREVENTION 
Boulons a Haute Resistance: Essais de Fonctionnement 
de Boulons Revetus (High Resistance Bolts: Test Trials 
for Plated Bolts). 
N90-23748/8/GAR 060,837 
COSMOLOGY 


Progress report for a research program in physics of the 
early universe. 


060,746 


060,456 


062,317 


from 


DE90013319/GAR 062,075 


Progress report for a research program in theoretical high 
energy physics. 
DE90013322/GAR 062,078 
Cosmological Baryon and Lepton Number in the Pres- 
ence of Electroweak Fermion-Number Violation. 
N90-24123/3/GAR 062,263 


Institute of Astronomy. 
N90-24190/2/GAR 059,675 


Evolution of Light Domain Walls Interacting with Dark 
Matter, Part 1. 
N90-24211/6/GAR 059,689 


Thermal Relics: Do We Know Their Abundances. 
N90-24213/2/GAR 


COST ANALYSIS 
Implementing DRGs at Silas B. Hays Army Community 
Hospital: Enhancement of Utilization Review. (Final 
Report for July 21, 1989-June 21, 1990). 
AD-A224 858/1/GAR 060,791 


Completion Cost Trend Analysis. 
AD-A224 983/7/GAR 059,528 


Preliminary Design of a Supersonic Short Takeoff and 
Vertical Landing (STOVL) Fighter Aircraft. 
N90-23394/1/GAR 


COST EFFECTIVENESS 
User's guide to ICARUS: A model for Investigating Cost 
and Reliability in Utility Systems. 
DE90014705/GAR 


COST ESTIMATES 
Completion Cost Trend Analysis. 
AD-A224 983/7/GAR 059,528 


Strategic Weapons. Long-Term Costs are not Reported 
to the Congress. 
AD-A225 161/9/GAR 


COSTS 
Cost of Conservative Synchronization in Parallel Discrete 
Event Simulations. 
N90-23912/0/GAR 060, 165 


COUETTE FLOW 
Pattern Selection, Wave Formation, Turbulence and 
Vortex Breakdown in Spiral Flows. 
AD-A225 068/6/GAR 


COUNTERCURRENT CHROMATOGRAPHY 
Separation of Rare Earth Elements with High-Speed 
Countercurrent oe. 
PAT-APPL-7-485 317/GA 059,858 


COUPLING CIRCUITS 
Optimum Dielectric Overlay Thickness for Equal Even- 
and Odd- Mode Phase Velocities in Coupled Microstrip 
Circuits. 

AD-A224 721/1/GAR 


COUPLING (INTERACTION) 
EQCM Measurements: Redox-induced Changes in Sol- 
vent and lon Content in Anchored Redox Monolayers of 
Organosulfur Compounds and Their Electrocatalysis on 
Gold Electrodes. 
AD-A224 679/1/GAR 059,887 


COVERING 


Performance Evaluation of Concrete Overlays. 
PB90-267113/GAR 


COWLINGS 
Finite Element Analysis of Structural Components Using 
Viscoplastic Models with Application to a Cowl Lip Prob- 


lem. 
N90-23769/4/GAR 061,983 


COXIELLA BURNETII 
Similarity in Pathogenic Features in Lung and Peritoneal 
Infection by Coxiella burnetii, Typhus Group Rickettsiae, 
and Chiamydiae. 
AD-A224 922/5/GAR 


CRACK CLOSURE 
Evaluation of Elber’s Crack Closure Model as an Expla- 


nation of Train Load Sequence Effects on Crack Growth 


Rates. 
PB90-268624/GAR 062,371 


CRACK INITIATION 
Pete ans ites red tacmeg auf der Basis der Schwing- 
bruchmechanik fuer kurze Risse. (Crack initiation life pre- 
diction based on fracture mechanics for short cracks). 
TIB/A90-81419/GAR 060,951 


CRACK PROPAGATION 
Characterisation of Fatigue of Aluminium Alloys by 
Acoustic Emission. Part 2: Discrimination Between Pri- 
mary and Other Emissions. 
N90-23523/5/GAR 060,978 


Controlled Crack Growth Specimen for Brittle Systems. 
N90-23543/3/GAR 060,886 


Fractographic Observations on Fatigue Crack Growth in 
2024-T3 Sheet Material under Flight-Simulation —. 
N90-23760/3/GAR 1 


Proceedings of the International Atomic Energy Agency 
Specialists’ Meeting on Subcritical Crack Growth (3rd). 
Opening Session and Technical Session 1. Held in 
Moscow, USSR on May 14-17, 1990. 

NUREG/CP-0112-V1/GAR 061,640 


Proceedings of the International Atomic Energy Agency 
Specialists’ Meeting on Subcritical Crack Growth (3rd). 


059,691 


059,613 


060,549 


061,323 


061,816 


060,292 


060,021 


061,124 





Technical Sessions 2, 3, and 4 and Recommendations 
and Conclusions Session 5. Held in Moscow, USSR on 
May 14-17, 1990. 
NUREG/CP-0112-V2/GAR 
Fatigue Testing Apparatus. 
NT-4 916 954 060,806 


Evaluation of Elber’s Crack Closure Model as an Expla- 
nation of Train Load Sequence Effects on Crack Growth 


Rates. 
PB90-268624/GAR 


CRACKING (FRACTURING) 
Fracture Criterion of Isotropic Materials. 
AD-A224 912/6/GAR 061,972 
Effect of Manganese Phosphate Coatings on Fatigue 
Crack Initiation. 
AD-A224 931/6/GAR 060,938 
Practical Evaluation of Moisture Damage Cutoff Specifi- 
cations for Asphalt Concrete. 
PB90-264425/GAR 059,989 
Continuously Reinforced Pavements: Punchouts and 
Other Distresses and Implications for Design. 
PB90-267360/GAR 

CRACKS 
Experimental and Theoretical Study of Rayleigh-Lamb 
Waves in a Plate Containing a Surface-Breaking Crack. 
AD-A225 135/3 061,978 


Ultrasonic Scattering and NDE of Surface Breaking 
Cracks. 
AD-A225 136/1 
CRANES 
Lunar Crane Hook. 
N90-23579/7/GAR 
CRANES (HOISTS) 
Mitsubishi Technical Review, Vol. 27, No. 2, Series 78, 
June 1990. 
PB90-269150/GAR 
CRATERS 
Astronaut’s Guide to Terrestrial Impact Craters. 
N90-23798/3/GAR 
CRAY COMPUTERS 
Some parallel algorithms on the four processor Cray X- 
MP4 supercomputer. 
DE90013972/GAR 060, 160 
CREEP 
Langzeitverhalten warmfester Staehle und Hochtempera- 
turwerkstoffe. (Long-term behaviour of heat-resistant 
steels and high-temperature materials). 
TIB/A90-81412/GAR 
CREEP PROPERTIES 
Viscoplastic Model with Application to LiF-22 Percent 
CaF2 Hypereutectic Salt. 
060,965 


061,641 


062,371 


060,027 


061,979 


062,306 


060,867 


061,369 


060,950 


N90-23770/2/GAR 


Stress Versus Temperature Dependent Activation Ener- 
ies in Creep. 
90-23773/6/GAR 061,984 
Prestressed Concrete Pavement: Instrumentation, In-situ 
Behavior, and Analysis. 
PB90-266099/GAR 060,005 
owes and Shrinkage Properties in Concrete Containing 


Fly 
Peo0: 267089/ GAR 


CRESOLS 
Biodegradatie Xenobiotica Vil. Verbeterde Verwijdering 
van O-Cresol in Aanwezigheid van Actieve Poederkool in 
Bioreactoren (Biodegradation of Xenobiotics Vil. Im- 
proved Removal of O-Cresoil in Presence of Activated 
Carbon in Biocultures). 
PB90-257320/GAR 
CREW SIZE 
fe avenge | und Konzeption des Pilotenunterstuet- 
zungss' — ASPIO. (Problem definition and conception 
of the ASPIO pilot support system). 
TIB/B90-81369/GAR 
CREWS 
Human Factors Design Guidance during the Conceptual 
a — of System Development: A Methodological 
proach. 
AD-A224 667/6/GAR 
CRITICAL POINT 
Critical-region vapor-liquid equilibrium of the CH(sub 4)- 
CO(sub 2)-H(sub 2)S system. 
DE90012032/GAR 060,418 
CRITICALITY 
Forecast of criticality experiments needed to support US 
DOE contractor operations, 1987-1992. 
DE90013081/GAR 061,676 
Nuclear Criticality Safety Five-Year Outlay Program Plan, 
FY 1987-1991. 
DE90013083/GAR 061,677 
Integral Monitored Retrievable ott (MRS) Facility 
=— design report. Volume 4, Book 15, Calcula- 


DE9001 3255/GAR 061,546 


CROSS FLOW 
Measurements of Base Pressure in the Wake of a Cylin- 
der at Low Reynolds Numbers. 
AD-A224 799/7/GAR 061,813 


Simulation laminarer Stroemungen in Kanaelen mit per- 
meablen Waenden. (Simulation of laminar flows in chan- 
nels with permeable walls). 


059,992 


060,738 


062,359 


059,781 


KEYWORD INDEX 


TIB/B90-81364/GAR 


CROSSLINKING (CHEMISTRY) 
Immunoglobulin E Receptor Cross-Linking Induces Oscil- 
lations in Intracellular Free lonized Calcium in Individual 
Tumor Mast Cells. 
AD-A224 747/6/GAR 061,141 

CRP STACKING 
Common Reflection Point Stacking: A Macro Model 
Driven Approach to Dip Moveout. 
PB90-221052/GAR 

CRUDE OIL 
Algorithms for the calculation of liquid-vapor equilibriums 
and the setting of parameters characterizing heavy petro- 
leum fractions. 
DE90506105/GAR 060,484 
Journal of the National Chemical Laboratory for Industry, 
Vol. 84, No. 12, 1989. 
PB90-268954/GAR 

CRYOGENIC ROCKET PROPELLANTS 
Technical Accomplishments of the NASA Lewis Re- 
search Center, 1989. 
N90-24220/7/GAR 

CRYOGENIC TEMPERATURE 


Experimental Evaluation of a Tuned Electromagnetic 
Damper for Vibration Control of Cryogenic Turbopump 


Rotors. 
N90-23403/0/GAR 
CRYOGENICS 


Study to Identify Future Cryogen Payload Elements/ 
Users for Space Shuttle Launch During Period 1990 to 


2000. 
N90-23452/7/GAR 
CRYSTAL CHEMISTRY 
Phase Equilibria and Crystal Chemistry in Portions of the 
System SrO-CaO-Bi203-CuO, Part 2 - The System SrO- 
Bi203-CuO. 
PB90-256835/GAR 
CRYSTAL GROWTH 


Stoichiometry and irradiation effects in melt grown TI-Ca- 
Ba-Cu-O single crystals. 
DE90013365/GAR 061,953 


Solidification of Dilute Alloys under Fluctuating Residual 


Gravity. 
N90-23535/9/GAR 060,979 


High Temperature Electric Arc Furnace and Method. 
PATENT-4 902 354 060,859 


Crystal Growth Apparatus. 
PATENT-4 919 899 
CRYSTALLOGRAPHY 
12. European crystallographic meeting. V. 2. Collected 
abstracts. 
DE90706092/GAR 061,962 
CRYSTALS 
Critical Review of the State of Finite Plasticity. 
AD-A225 202/1/GAR 
CUEING 


Experimental Evaluation of the Cueing Procedures Used 
with the Pilot’s Line-of-Sight Reticle. 
AD-A224 935/7/GAR 061,198 


Poa gee of Optical Flow Patterns during Low-Altitude 


Flight 
AD-A224 974/6/GAR 


CUES (STIMULI) 


Insights into Dolphin Sonar Discrimination Capbailities 
from Human a Experiments. 
AD-A224 603/1/GA 061,694 


Stereopsis and the Combination of Surface Cues. 
AD-A225 109/8/GAR 
CULTURAL RESOURCES 


Hanford Cultural Resources Laboratory Annual report for 
fiscal year 1989. 
DE90013356/GAR 059,740 


CULTURAL RESOURCES INVESTIGATION 
Cultural Resources Investigations in the Vicinity of Fort 
Jackson, Plaquemines Parish, Louisiana: The Proposed 
Solari Borrow Area. 
AD-A225 198/1/GAR 
CULTURED CELLS 
Regulation of Glutathione in a Rat Diploid Hepatic Epithe- 
lial Cell Line. 
AD-A224 688/2/GAR 
CURING 
Cure Simulation of Thick Thermosetting Composites. 
AD-A224 885/4/GAR 060,905 


Composite Curing: A New Process. 
N90-23490/7/GAR 060,921 


Nonintrusive Method and Apparatus for Monitoring the 
Cure of Po! 
059,962 


061,832 


061,394 


059,859 


062,268 
060,088 
062,346 


061,965 


061,106 


061,947 


060,243 


061,201 


059,739 


061,094 


lymeric Materials. 
PATENT-4 891 591 

CURRENT AMPLIFIERS 
Current-to-Voltage Amplifier with a High Voltage Isolated 


Input. 
AD-A225 033/0/GAR 060,326 


CURRENT COMMUTATORS 
Aku kudoshiki haidenyo tanraku denryu genryuki no kai- 
hatsu. Tadan bunkishiki tenryu soshi no kaihatsu. (Devel- 
opment of arc driving type fault current limiter for distribu- 


DAMAGE 


tion lines. Development of multisiage divided type com- 
mutating element). 
DE90503413/GAR 
CURRENT DENSITY 
Current Density Calculation Using Rectilinear Region 
— i for Very Large Scale Integration Metal 


Migration Analysis. 
AD-A224 750/0/GAR 060,307 


Second information report on activities in progress at the 
EPRI M and D Center. 
DE90012811/GAR 
CURRENT LIMITERS 
Aku kudoshiki haidenyo tanraku denryu genryuki no kai- 
hatsu. Tadan bunkishiki tenryu soshi no kaihatsu. (Devel- 
opment of arc driving type fault current limiter for distribu- 
tion lines. Development of multistage divided type com- 
mutating element). 
DE90503413/GAR 
CURVATURE 
Journal of Mechanical Engineering Laboratory, Vol. 44, 
No. 1, January 1990. 
PB90-269127/GAR 
CUTTING 
Lunar Stone Saw. 
N90-23741/3/GAR 062,318 
Experimental Study of Cutting Cobalt-Rich Manganese 
Crusts. 
PB90-268079/GAR 061,411 


CUTTING TOOLS 
—— Evaluation of the Relationship of Bit Wear to 
Cutting Distance, Forces, and Dust Using Selected 
mercial and Experimental Coal- and Rock-Cutting Tools. 
PB90-269184/GAR 061,424 
CYANOBACTERIA 
Freshwater Cyanobacteria (Blue-Green Algae) Toxins: 
lsolation and Characterization. 
AD-A224 751/8/GAR 
CYCLIC LOADS 
Vaesymismitoitus 1990 (Fatigue Design 1990). 
PB90-266941/GAR ” 
CYCLOGENESIS 
Cyclones and Cy is Over North Pacific, North At- 
lantic, Arctic Ocean, and their Upwind Continents. 
AD-A225 168/4/GAR 059,711 
CYCLONE COMBUSTORS 
Conversion of industrial boilers to burn coal water fuel. 
Phase 1, Pilot-scale development and testing: Final 


—- 
DE90012236/GAR 060,045 


CYCLONES 
Cyclones and Cyclogenesis Over North Pacific, North At- 
lantic, Arctic Ocean, and their Upwind Continents. 
AD-A225 168/4/GAR 059,711 
CYCLOPENTENES 
pat cea of Rate-Limiting Steps during Soot Forma- 


AD-A224 596/7/GAR 059,884 


CYGNUS CONSTELLATION 


Observations of Cygnus X-2 at X Ray, Ultraviolet, Optical 
and Radio Fri ncies. 
059,829 


060,385 


060,350 


060,385 


060,839 


061,241 


060,944 


N90-24191/0/GAR 


CYGNUS X-1 X RAY SOURCE 
EXOSAT Observations cf Cygnus X-1: Study of the Soft 


X ray Excess. 
N90-24199/3/GAR 059,682 


Noise Variability in Cyg X-1 and Her X-1. 
N90-24200/9/GAR 
CYGNUS X-2 RAY SOURCE 
Multifrequency Observations of Cyg X-2: X Ray Observa- 
tions with Gi 
N90-24192/8/GAR 059,676 
CYGNUS X-2 X RAY SOURCE 
Observations of Cygnus X-2 with IUE: Ultraviolet Results 


from a Multiwavelength Campaign. 
N90-24193/6/GAR 059,677 


Optical Spectroscopy of V1341 Cyg, the Optical Counter- 


of 
Rigo.24108/4/6 GAR 059,678 


Radio Observations of the X Ray Binary Cygnus X-2. 
N90-24195/1/GAR 059,679 


CYLINDRICAL BODIES 
Oblique and Parallel Modes of Vortex Shedding in the 
Wake of a Circular Cylinder at Low Reynolds Numbers. 
AD-A224 798/9/GAR 061,812 


Measurements of Base Pressure in the Wake of a Cylin- 
der at Low Reynolds Numbers. 
AD-A224 799/7/GAR 061,813 


Plane-Strain Elastic Stress Solution for a Multiorthotropic- 


Layered Cylinder. 
AD.A225 000/9/GAR 061,974 


Controlled Crack Growth Specimen for Brittle Systems. 
N90-23543/3/GAR 060, 
DAMAGE 
Chip breaking and control for a precision automated turn- 


ing system. 
DE9001 2155/GAR 060,793 


KW-27 


059,683 
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Experimental Study of Fault Propagation in a Jet-Engine 
Controller. 
N90-23401/4/GAR 060,334 


Minimizing Embankment Damage during Overtopping 
Flow. 


PB90-266107/GAR 


DAMAGE ASSESSMENT 
Evaluation of Potential Damage to Unconventional Struc- 
tures by Sonic Booms. 
AD-A225 029/8/GAR 059,589 


DAMS 
Yakima River spring chinook enhancement study. Annual 


report, FY 1989. 
DE90014147/GAR 061,435 


DARK MATTER 
Periodic Signatures for the Detection of Cosmic Axions. 
N90-24122/5/GAR 062,262 


Evolution of Light Domain Walls Interacting with Dark 
. 


Matter, Part 
noo-natt 1/6/GAR 059,689 


one with LEP. 


060,006 


N50 24012) 2/4/ 


DATA ACQUISITION 
Data Quality Analysis at the National Transonic Facility. 
N90-23957/5/GAR 060,170 


nt of an Electronic Data Gathering System for 
Geotechnical Engineering (EDGGE) Unit for Highway 


Systems. 
PB90-265661/GAR 060,004 


DATA ACQUISITION SYSTEMS 
DO data acquisition: High speed data paths for DO. 
CESSOISEEEGAA 061,491 


Special Function Coprocessor for Level-2. 
DE90013327/GAR 061,492 


Multiple target tracking in a wide-field-of-view camera 


system. 
DE90013488/GAR 061,265 


DATA BASE MANAGEMENT 
Integrated Data Base: Status and waste projections. 
DE90009243/GAR 061,530 
Building a user interface using SQL Forms and an inter- 
mediate table. 
DE90012729/GAR 060,812 
Pacific Missile Test Center Information Resources Man- 
agement Organization (code 0300): The ORACLE client- 
server and distributed processing architecture. 
DE90013271/GAR 060,815 


Relational databases with NIAM models bid ‘so long’ to 


top-down ins. 
DE90013496/GAR 060,817 


Database for The Geysers geothermal field. Volume 1, 
Text and main figures. 
DE90014001/GAR 060,820 


Chishitsu, jiban joho database (GEOID) no kaihatsu. 
(Construction of geological and geotechnical information 


database). 
DE90503417/GAR 


DATA BASE MANAGEMENT SYSTEMS 
Object-Oriented Database Manager for the Low Cost 
Combat Direction System. 
AD-A224 610/6/GAR 


DATA BASES 
Proposed Internal Data Base Structure for Digital Bathy- 


metric Data Base Production. 
AD-A224 708/8/GAR 061,743 


Display Methods for Geographic Data Sets. 
AD-A224 854/0/GAR 


Livermore electron elastic scattering data base. 
DE90010203/GAR 


Sumilaris Program: Surface Mining and Land Reclamation 
Information System. Sample Questions Answered Utiliz- 
ing the Sumlaris Data Base. 

}90-264037/GAR 061,395 


Study to Develop a Base of Data for Joint Repair Tech- 
i . User's Manual. 
060,007 


059,690 


061,368 


061,318 


061,339 


062,000 


niques. 
PB90-266115/GAR 


Continuously Reinforced Concrete Pavement Database. 
PB90-267063/GAR 060,018 


DATA FILE 


USDA Nutrient Data Base for Standard Reference, Ab- 
breviated Version, Release 9 (IBM PS/2-720K) (for 


Microcomputers). 
PB90-502501/GAR 061,172 


USDA Nutrient Data Base for Standard Reference, Ab- 
breviated Version, Release 9 (IBM PC/AT-1.2M) (for 


Microcomputers). 

PB90-502535/GAR 061,173 
USDA Nutrient Data Base for Standard Reference, Full 
= Release 9 (IBM PC/AT-1.2M) (for Microcomput- 
ers). 

PB90-502584/GAR 061,174 


USDA Nutrient Data Base for Standard Reference, Sup- 
plement to Release 8 (IBM PC/AT-1.2M) (for Microcom- 


Pa90-$02592/ GAR 061,175 


Typical Net Monthly (Electric) Bills, 1989 (EIA-213). 
PB90-502840/GAR 
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KEYWORD INDEX 


Oil and Gas Field Code Master List (1990) and Oil and 
Gas Invalid Field Record List. 
PB90-502857/GAR 060,492 
Steam-Electric Plant Operation and Design Report, 1985- 
1988 (Form EIA-767). 
PB90-502865/GAR 060,372 
DATA FLOW ANALYSIS 
Structured NC. 
N90-23989/8/GAR 
Semantics of Data Flow Diagrams. 
N90-24181/1/GAR 
DATA-FLOW PROCESSING 
Information-theoretic look at branch-prediction. 
DE90001170/GAR 
DATA INTEGRITY 
Data Security and Integrity in Open Networks: A Proto- 
type Implementation of Internet Standard Privacy-En- 
hanced Electronic Mail. 
AD-A224 641/1/GAR 060,095 
Data Quality Analysis at the National Transonic Facility. 
N90-23957/5/GAR 060,170 
DATA LINKS 
Analytic and Experimental Comparison of Direct and Ex- 
ternal Modulation in Analog Fiber-Optic Links. 
AD-A224 959/7/GAR 060,293 
Minilink II: Prototype of a Miniature Self-Calibrating Fiber 
Optic Analog Data Link. 
AD-A224 995/1/GAR 060,295 


GEOSTAR Location and Messaging System. 
N90-23435/2/GAR 062,365 


LOCSTAR: A Satellite Radiodetermination System for 


Europe. 
N90-23436/0/GAR 061,464 


NASA 60 GHz Intersatellite Communication Link Defini- 
tion Study. Addendum a: Mixed Baseband and IF Signals. 
N90-23593/8/GAR 060,102 
NASA 60 GHz Intersatellite Communication Link Defini- 
tion Study. Baseline Document. 

N90-23594/6/GAR 060,103 


~ ee 60 GHz Intersatellite Links Definition Study. Final 


NSO: 23595/ 3/GAR 060,104 


DATA MANAGEMENT 
Organization, Access, and Exploration Facilities for Large 
— Databases: DATSAV Surface Meteorological 


Dat 
AD-A225 132/0/GAR 059,710 


DATA MANAGEMENT SYSTEMS 
JAZELLE: An enhanced data management system for 
a energy physics. 
DE90013571/GAR 
DATA PROCESSING 
Graph Match Program. 
AD-A224 819/3/GAR 060,255 


Model of a Path Expression Based Operating System 


Shell. 
N90-23906/2/GAR 060, 163 


Symbolic Reasoning in Model-Based Diagnosis: Efficient 
and Effective Information Processing. 
N90-23984/9/GAR 060,207 


Faelt, Partikiar och Grupper: Bertel Laurents 60-Aars 
Symposium (Fields, Particles, Groups: Bertel Laurents 
60TH Anniversary Symposium). 

N90-24170/4/GAR 062,266 
Real-Time Simulation Clock. 

PATENT-4 918 652 060,127 


Domestic Disaster Recovery Plan for PCs, OIS, and 
Small VS Systems. 
PB90-265240/GAR 


DATA PROCESSING SECURITY 
Data Security and Integrity in Open Networks: A Proto- 
type Implementation of Internet Standard Privacy-En- 
hanced Electronic Mail. 
060,095 


060,126 


060,190 


060,146 


062,100 


060,234 


AD-A224 641/1/GAR 


Modular authentication systems. 
DE90013402/GAR 

DATA REDUCTION 
Database Storage System and the Sonic Digitizer Method 
for Radiographic Data Reduction Used by the Penetration 
Mechanics Branch. 
AD-A224 800/3/GAR 061,785 


Linear-Quadratic Problems and the Riccati Equation. 
N90-24037/5/GAR 
DATA STORAGE SYSTEMS 
Database Storage System and the Sonic Digitizer Method 
for Radiographic Data Reduction Used by the Penetration 
Mechanics Branch. 
AD-A224 800/3/GAR 061,785 
DATA STRUCTURES 
Linear-Quadratic Problems and the Riccati Equation. 
N90-24037/5/GAR 060,202 
DATA SYSTEMS 
pend nee Sequencer for Research Test Facility Auto- 


NO. 23416/2/GAR 060,803 
Performance Analysis of CCSDS Path Service. 


060,098 


N90-23457/6/GAR 


DATA TRANSFER (COMPUTERS) 
CESAR LOCAL BUS. 
N90-23903/9/GAR 

DATA TRANSMISSION 
Modular authentication systerns. 
DE90013402/GAR 


NWC CIM file header specification: Version 2.0. 
DE90013596/GAR 060,819 


Specifications for a voice/open data cable distribution 


system. 
DE90013601/GAR 060,099 


Haidensen hanso ni Pe spectrum kakusan tsushin ho- 
shiki no kiso kento. Giji zatsuon fugo no hassei hoho to 
sokan tokusei no kaiseki. (Fundamental study of spread 
spectrum communications system on power distribution 
lines carrier. Pseudonoise sequences generators and 
analysis of correlation). 

DE90503793/GAR 060,387 


ISDN in the Local Environment: The Cislan Project. 
N90-23985/6/GAR 060, 106 


Stoerprozesse auf den Datenstrecken des Mode-S-Sys- 
tems der Flugsicherung. (Interference processes on the 
data links of the Mode S system for air traffic control). 
TIB/B90-81366/GAR 062,358 
DATA TRANSMISSION SYSTEMS 
Robust, Adaptive Filtering for Data Transmission. 
AD-A224 853/2/GAR 060,112 
DATABASES 
FIREDOC Users Manual (Revised). 
PB90-271800/GAR 
DAUGHTER PRODUCTS 
Activation of oncogenes by radon progeny and x-rays. 
DE90013013/GAR 061,1 
DBNI (DISEASE AND NON-BATTLE INJURY) 
Disease and Non-Battle Injury Rates For Marine Corps 
Enlisted Personnel during Peacetime. 
AD-A224 795/5/GAR 061,209 
DECISION MAKING 
Bimodal Word Processing: Speed, Accuracy, and 


Memory. 
AD-A224 666/8/GAR 059,763 


Validation and Application of COGNET Model of Human- 
Computer Interaction in Naval Air ASW. - 
061, 


060,101 
060,121 


060,098 


060,064 


AD-A224 674/2/GAR 


Statistical Decisions Utilizing Neural Nets. 
AD-A224 752/6/GAR 061,071 


Symposium on the Analytic Hierarchy Process. Foreign 


trip report, September 2, 1988-September 11, 1988. 
DE90012360/GAR 060,222 


Solution for the Variance-Penalized Markov Decision 
Problem Based on Parametric Linear Programming. 
N90-24100/1/GAR 061,065 


DECISION THEORY 


Anwendbarkeit einfacher Hubschraubermodelle fuer flug- 
mechanische Untersuchungen. (Applicability of simple 
helicopter models for flight mechanical investigations). 

TIB/B90-81367/GAR 059,588 


DECODERS 
Miniaturization of + a Deflection Measurement System. 
PATENT-4 896 533 059,621 
DECODING 
DELFI3-Iinterpreter: Notes on the Implementation. 
N90-23935/1/GAR 
DECOMPOSITION 


Hydroxylammonium Nitrate Compatibility Tests with Vari- 
ous Materials - A Liquid Propellant Study. 
AD-A224 594/2/GAR 061,771 


Borohydride Catalysis of Nitramine Thermal Decomposi- 

tion and Combustion. 3. Literature Review and Wrap-Up 

Discussion of Possible Chemical Mechanisms. oo 
1,773 


AD-A224 918/3/GAR 
Sekitan gasuka nenryochu no anmonia jokyo ni kansuru 
1). Sanso chunyu ni yoru anmonia bunkai ni 


061,055 


kenkyu 

tsuite no ichikosatsu. (Study on removal of ammonia in 

coal derive! gaseous fuel (Part 1). Ammonia decomposi- 

tion mechanism by oxygen). 

DE90503043/GA 060,425 
DECOUPLING 


Almost Disturbance Decoupling by Measurement Feed- 
back: A Freq —- Domain Analysis. 
N90-24005/2/GA\ 060,200 


Dynamic Disturbance Decoupling for Nonlinear Systems. 
N90-24069/8/GAR 061,041 
DEFENSE PLANNING 
Strategic Weapons. Long-Term Costs are not Reported 
to the Congress. 
AD-A225 161/9/GAR 
DEFLECTION 
Miniaturization of Flight Deflection Measurement System. 
PATENT-4 896 533 059,621 
DEFORMATION 


Further Comments on Strengthening in Deformation 
Processed Composite Materials (DPCM). dis 
903 


061,323 


AD-A224 620/5/GAR 





DELAMINATING 

Ineffective L is in Metal Matrix Composites. 

AD-A224 621/3/GAR 060,904 
Instability-Related Delamination Growth of Embedded 
and Edge Delaminations. 

N90-23494/9/GAR 060,924 
Influence de Micro-Glissements sur le Comportement 
Macroscopique des Composites Tissus (Influence of 
Micro-Slips on the Macroscopic Behavior of Fabric Com- 


posites). 
PB90-265810/GAR 060,931 


DELINEATION 
— Evaluation of Durable Lane Delineation Mate- 


PBOO- 264623/GAR 062,393 


Guiderail Delineation. 
PB90-266248/GAR 
DELTA WINGS 
Transition de la Couche Limite (Boundary-Layer Transi- 
tion (January 1990)). 
059,581 


062,399 


PB90-265836/GAR 


DEMOGRAPHIC SURVEYS 
Motivations of Extended, Exurban Commuters within a 


PBe0-264975/GAR 062,384 
DEMOGRAPHY 
Characteristics of Recent Science and Engineering Grad- 
uates: 1988 (Detailed Statistical Tables). 
PB90-268483/GAR 
DENGUE VIRUS 
Virulence Markers of Dengue Viruses. 
AD-A224 755/9/GAR 
DENSITY (MASS/VOLUME) 
Bird Densities and Diversity in Clearcut and Mature Oak- 
Hickory Forest. 
PB90-266578/GAR 061,439 
DENTAL EQUIPMENT 
Procedure to Sterilize Dental Burs with Dry Heat. 
AD-A224 716/1/GAR 
DENTISTRY 
Summaries of Research - Fiscal Year 1989. 
AD-A225 111/4/GAR 
DEOXYRIBONUCLEIC ACIDS 
Predicting structures of DNA and carcinogen-modified 
DNA by build-up techniques. 
DE90012931/GAR 061,145 


DNA re IgE Receptor alpha Subunit or Fragment 
061,149 


059,774 


061,165 


061,155 


061,156 


Ther 
PAT-, PPL: 7-127 214/GAR 
Method for the Fluorescent Detection of a DNA Se- 


quence in Real Time. 

PAT-APPL-7-484 573/GAR 
DEPARTMENT OF DEFENSE 

—— of Defense General/Flag Officer Worldwide 


Ao AzD4 907/6/GAR 061,282 


Program Manager: Journal of the Defense Systems Man- 
— College. Volume 19, Number 4, July-August 


AD-A225 204/7/GAR 059,533 
Internal Audit Manual. 
PB90-959705/GAR 
DEPARTMENT OF JUSTICE 
Department of Justice Simplified Risk Analysis Guide- 


lines. 

PB90-265257/GAR 060,235 
DEPLETED URANIUM 

Long-term fate of depleted uranium at Aberdeen and 

Yuma Proving Grounds. Final report, Phase 1: Geochemi- 

cal transport and modeling. 

DE90012660/GAR 060,673 
DEPOSITION 


Atmospheric chemistry and biogeochemistry. Foreign trip 
, May 29-June 14, 1990. 
060,618 


061,152 


061,315 


DE90013195/GAR 


DEPTH FINDING 
Hydrographic Observations from the US/PRC Coopera- 
tive a in the Western Equatorial Pacific Ocean: 


Cruise: 
PB90- 265976/ GAR 061,746 
DESIGN 


Evaluation of analytical tools for the solar energy design 
of a 

DE90012501/GAR 060,570 
Preliminary design report: Babcock and Wilcox BR-100 


100-ton rail/barge spent fuel shipping cask. Volume 2. 
DE90013717/GAR 061,599 


Preliminary design report for the NAC combined transport 
cask. Volume 1. 
DE90013720/GAR 061,602 


TITAN Legal Weight Truck cask preliminary design 


report. Volume 1. 
DE90013726/GAR 061,607 


aoe Design and Analysis of Prestressed Concrete 


Girder: 
PB90-; 264391 /GAR 060,002 


Code de Bonne Pratique pour la Formulation des En- 
robes Bitumineux Denses (Rules of Good Practice for 
Designing Dense Bituminous Mixes). 


KEYWORD INDEX 


PB90-266883/GAR 


ign and Construction of Bridge Approaches. 
PB90-267329/GAR 


Deutsch-schwedisches Gemeinschaftsprojekt 


059,990 


060,026 
Energie- 
sparhaeuser Ingolstadt - Halmstad. Bericht Projektphase 
1. (German/Swedish joint project ‘energy-saving buildings 
at Ingolstadt - Halmstadt. Report project phase 1). 
TIB/A90-81414/GAR 


DESIGN ANALYSIS 


Data Quality Analysis at the National Transonic Facility. 
N90-23957/5/GAR 060, 


Designing Distributed Algorithms by Means of Formal Se- 
quential Reasoning. 

N90-23969/0/GAR 060,180 
Formal Mechanism for Determining Redundancy and Ir- 
relevance in Hypertext Views. 
N90-23970/8/GAR 


DESIGN CRITERIA 
Guidelines for structural bolting in accordance with the 
AISC ninth edition ‘Manual of Steel Construction’. 
DE90012046/GAR 059,816 


Building design guidelines for solar energy technologies. 
Phase 1, Annotated bibliography. 
DE90012499/GAR 059,792 


Building design guidelines for solar energy technologies. 


Final report. 
DE90012500/GAR 059,793 


Warrants and Guidelines for Installation of Guardrail. 
PB90-264631/GAR , 


Code de Bonne Pratique pour la Conception et la Con- 
struction des Reyetements des Ponts a Tablier en Beton 
(Rules of Good Practice for the Design and Construction 
of Pavements on Concrete Bridge Decks). 

PB90-266891/GAR 060,017 


Continuously Reinforced Pavements: Punchouts and 
Other Distresses and Implications for Design. 
060,027 


159,813 


060, 181 


PB90-267360/GAR 


DESIGN TO COST 
General Introduction to Location and Navigation Capabili- 


ties. 
N90-23421/2/GAR 


DETECTION 
Freeway Database eee and Loop Detector Validity. 
PB90-265646/GAR 062, 


Workshop on Plastic Pipe Location, Westin Chicago 

Hotel, Loew Illinois, May 1-2, 1990. 

PB90-27 /GAR 060,491 
DETECTORS 

Solubility interactions and the Design of Chemically Se- 

lective Sorbent Coatings for Chemical Sensors and 


Arrays. 
AD-A224 957/1/GAR 060,895 


DETONATORS 
Maximum credible event determination for the 3E1 deto- 
nator and its handling container. 
DE90013619/GAR 061,781 
DEUTERIUM 
Interactions of PF3 and PD3 with Clean, P-Covered and 
H(D)-Covered (100)-Oriented W Foil. pre 


AD-A225 148/6/GAR 
lrogen isotopic exchange over palladium metal. 
bE90012068/CAR 059,909 


uaa recycling, confinement, and limiter flux in 


DE90014713/GAR 


DEUTERIUM COMPOUNDS 
Fluorescent HD emission from photodissociation regions. 
TIB/B90-81382/GAR 059,693 
H and D in niobium, tantalum and vanadium. 
TIB/B90-81440/GAR 
DEVELOPING COUNTRIES 
Briquetting of agricultural and forestry residues in the de- 
veloping countries: a synthesis of the publications on this 
subject and a summary of experiences. 
DE90784639/GAR 060,486 
Secondary Wood Processing in the UDEAC Countries. 
PB90-268657/GAR 060,992 
Secondary Wood Processing in Liberia, Cote d'Ivoire, 
Ghana and Ni 
PB90-268665/GAR 060,993 


Secondary Wood Processing in Asia and the Pacific. 
PB90-268673/GAR 060,994 


Secondary Wood Processing in Africa. 
PB90-268681/GAR 060,995 


Secondary Wood Processing in the Eastern African 


Countries. 
PBO0.268699/ GAR 060,996 


DEWATERING EQUIPMENT 
Apparatus and method for deliquifying material. 


report. 
DE90009058/GAR 060,694 


DIABLO CANYON-1 REACTOR 
Alarm Processing System. 
DE90013091/GAR 

DIABLO CANYON-2 REACTOR 
Alarm Processing System. 


061,456 


061,902 


060,990 


Final 


061,630 


DIFFERENTIAL EQUATIONS 


DE90013091/GAR 
DIAGNOSIS (MEDICINE) 
Etiology and Rapid Diagnosis of Human Viral Gastroen- 


teritis. 
AD-A224 675/9/GAR 061,120 


DIAGNOSTIC RELATED GROUPS 
Implementing DRGs at Silas B. Hays Army Community 
Hospital: Enhancement of Utilization Review. 
Report for July 21, 1989-June 21, 1990). 
AD-A224 858/1/GAR 


DIAMAGNETISM 


Theory of Landau Diamagnetism of Dirty Metals. 
AD-A225 151/0/GAR 

DIAMINES 
ae Terminated Aspartimides and Resins There- 
rom. 
PATENT-4 889 912 


DIARRHEA 
aa Structures of Some Diarrheal Causing Bacterial 
‘oxins. 
AD-A225 205/4/GAR 
DIAZEPAM 
Anticonvulsant Effects of Diazepam and MK-801 in 
Soman Poisoning. 
AD-A224 748/4/GAR 


DICTIONARIES 
Quick Guide of the Essential Concepts Used in Optical 
Digital Data Disk Technology. 
N90-24175/3/GAR 


Space Station Freedom: List of Acronyms. 
N90-24176/1/GAR 


DIELECTRIC MATERIALS 
Electron transport in fast dielectric liquids at high applied 
electric fields. 
DE90009815/GAR 061,999 


Internal dynamics of electrical discharges. 
DE90013161/GAR 


DIELECTRIC PROPERTIES 
Etude du Comportement Dielectrique de |’Hexafluorure 
de Soufre Sous Surtensions Transitoires Rapides (Dielec- 
tric Behavior of Sulfur Hexafluoride Submitted to Rapid 
Transitory Overvo 
N90-23520/1/GAR 060,271 


DIELECTRICS 
Optimum Dielectric Overlay Thickness for Equal Even- 
a Microstrip 
ircuits. 
AD-A224 721/1/GAR 060,292 


Method of i a Multiple Layer Dielectric and a Hot 
Film Sensor Therewith. 
PATENT-4 917 940 060,318 


DIES 
Characterization and > me report for the 375492: 
A Schottky barrier diode die. 
DE90013604/GAR 060,310 


DIESEL ENGINES 
Measurements of Oil Film Thickness and Liner tempera- 
ture at Top Ring Reversal in a Diesel Engine. 
AD-A224 626/2/GAR 060,952 


Heat ines. +> mame status report. 
DE 5/GAR 060,077 


Contributions a I’Etude des Flammes Parietales Turbu- 
lentes de Diffusion (Contributions to the Study of Parietal 
Flames Due to Turbulent Diffusion). 

N90-23519/3/GAR 060,080 


Development of a Spark Assisted Direct Injection Multi- 

fuel Diesel Engine Especially for Alcohol Fuels. 

N90-23747/0/GAR 060,081 
DIESEL FUELS 


Evaluation of Commercial Additives o Fuel Stability En- 
hancement; Bottle Tests at 65 deg C anes 


061,630 


061,941 
059,961 
061,256 
061,184 


061,798 


062,328 


062,063 


AD-A224 868/0/GAR 


Development of a Spark Assisted Direct Injection Multi- 
fuel Diesel Engine Especially for Alcohol Fuels. 
N90-23747/0/GAR 060,081 
DIET 
He ere oe ee to elevated CO(sub 2). Part 2, 
hamber em: Progress report. 


DES001 3702/GAR 059,651 


DIFFERENTIAL DIAGNOSIS 
Similarity in Pai Features in Lung and Peritoneal 
Infection by Coxiella burnetii, Typhus Group Rickettsiae, 


and Chiamydiae. 

AD-A224 922/5/GAR 061,124 
DIFFERENTIAL EQUATIONS 

Impact Response of Orthotropic Composite Plates Pre- 

dicted by a One-Parameter Differential Equation. 

N90-23488/1/GAR 061,980 

Block Runge-Kutta Methods on Parallel Computers. 

N90-23982/3/GAR 060, 184 


Block Runge-Kutta Methods. 

N90-23983/1/GAR 060,185 
Method for Computing Eigenvalues and Eigenfunctions of 
Linear Differential Operators. deine 


N90-24013/6/GAR 
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Local and Global Order Reduction of Some LOD 


Schemes. 
N90-24041/7/GAR 061,028 
Polynomial Asymptotic Estimates of Gegenbauer, La- 
=. and Jacobi Polynomials. 

90-24043/3/GAR 061,030 


Contractivity of Runge-Kutta Methods. 
N90-24079/7/GAR 

DIFFRACTION 
Effect of an Aperture on the Spectrum of Partially Coher- 


ent Light. 
AD-A224 780/7/GAR 061,842 


Diffractive Optical Elements. 
AD-A224 954/8 
DIFFUSION 

Diffusion in coals. Final technical report. 
DE90012235/GAR 
User’s guide to the MATHEW/ADPIC models. 
DE90013047/GAR 060,616 
Nonlinear optical studies of molecular adsorbates. 
DE90013359/GAR 059,926 
Effective diffusion coefficient for porous rubble. 
DE90014037/GAR 060,685 
Contributions a l’Etude des Flammes Parietales Turbu- 
lentes de Diffusion (Contributions to the Study of Parietal 
Flames Due to Turbulent Diffusion). 

060,080 


061,046 


061,845 


060,459 


N90-23519/3/GAR 


DIFFUSION THEORY 
Polynomial Definition of Discrete Field Points of Map of 
Diffusion Equation. Part 2. 
AD-A224 595/9/GAR 
DIGITAL CIRCUITS 
Standardized communication symbols to facilitate circuit 


design. 
DE9001 2011/GAR 060,269 


DIGITAL COMPUTERS 
Final Report for Grant AFOSR-83-0315 (Texas Universi- 


ty). 
AD-A224 896/1/GAR 060,120 


DIGITAL DATA 
Gerichte Grensdetectie in een Digitaal Beeld Mbv. Dyna- 
misch Programmeren (Guided Boundary Detection in a 
Digital Image _— Dynamic Programming). 
N90-23782/7/GA\ 061,342 
Quick Guide of the Essential Concepts Used in Optical 
Digital Data Disk Technology. 
N90-24175/3/GAR 

DIGITAL SIMULATION 
Guidance, Navigation and Control. Digital Emulation 
Technology Laboratory. Volume 1. Task 1: Digital Emula- 
tion oe Laboratory. 
AD-A225 123/9/GAR 061,330 
Guidance, Navigation and Control. Digital Emulation 
Technology Laboratory. Volume 2. Task 2: Seeker Emu- 
lator Development. 
AD-A225 124/7/GAR 061,331 


Guidance, Navigation and Control. Digital Emulation 
Technology Laboratory. Volume 4. Task 6: Parallel Func- 
tion Processor Development. 

AD-A225 126/2/GAR 061,333 
Guidance, Navigation and Control. Digital Emulation 
Technology Laboratory. Volume 5. Task 4, 5, and 7: Soft- 
ware Development and GN and C Processor Develop- 


ment. 
AD-A225 127/0/GAR 


DIGITAL SYSTEMS 
Guidance, Navigation and Control. Digital Emulation 
Technology Laboratory. Volume 3. Task 3: Special Stud- 


les. 
AD-A225 125/4/GAR 


DIGITAL TECHNIQUES 
Cooerdinatentransformatie voor, en Tijdsdiscretisatie van 
een Toestandswaarnemer voor een Asynchrone Machine 
(Coordinate Transformation for an Asynchronous, Ma- 
chine, and Time Discretization of a State Observer). 
N90-23657/1/GAR 060,278 
DIKES 
Mechanism of Piping under Impervious Structures. 
PB90-266966/GAR 059,985 
DIMENSIONAL ANALYSIS 
Etude et Simulation du Comportement du Transformateur 
en Hautes Frequences (Study and Simulation of the Be- 
havior of a High Frequency Transformer). 
N90-23667/0/GAR 060,304 
DIODE TUBES 
Cathode applications to high-current diodes. 
DE90013290/GAR 
DIP MOVEOUT 
Common Reflection Point Stacking: A Macro Model 
Driven Approach to Dip Moveout. 
PB90-221052/GAR 
DIRECTED-ENERGY WEAPONS 


Thermal management of an accelerator system in space. 
DE90013153/GAR 062,059 


DIRECTION SIGNS 


Signing Policies, Procedures, Practices, and Fees for 
Logo and Tourist-Oriented Directional Signing. 
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061,989 


061,798 


061,334 


061,332 


060,281 


061,394 


” 


KEYWORD INDEX 


PB90-268475/GAR 062,405 


Evaluation of Exit Signs in Clear and Smoke Conditions. 
PB90-269523/GAR 059,815 
DIRECTORIES 
Food and Agricultural Export Directory, 1990. 
PB90-272261/GAR 
DISASTERS 
Domestic Disaster Recovery Plan for PCs, OIS, and 
Small VS Systems. 
PB90-265240/GAR 060,234 
DISCONNECT FITTINGS 
Low Force Cable Disconnect. 
PAT-APPL-7-527 978/GAR 
DISCRETE FUNCTIONS 
Discrete Time H Infinity Control Problem: The Full-infor- 
mation Case 
060,198 


059,645 


061,766 


N90-24003/7/GAR 


DISCRIMINATION 
Insights into Dolphin Sonar Discrimination Capbailities 
from Human wr Experiments. 
AD-A224 603/1/GA\ 061,694 
DISEASES 
Disease and Non-Battle Injury Rates For Marine Corps 
Enlisted Personnel during Peacetime. 
AD-A224 795/5/GAR 061,209 
DISLOCATIONS 
Further Comments on Strengthenin 
Processed Composite Materials (DPCM). 
AD-A224 620/5/GAR 
DISPERSION 
Comportement Dependant du Temps dans les Milieux 
Disperses (Time-Dependent Behavior in Dispersed 


Media). 
PB90-265745/GAR 061,830 


DISPERSIONS 

Optical Properties of Aerosols. 

AD-A225 007/4/GAR 

Atmospheric modeling in complex terrain. 
DE90013165/GAR 060,617 
Jiritsu bunsan seigyoyo network no unyo keitai to shuyo 
seigyo joho no taikeika. (Network configuration and sys- 
temization of information for autonomous decentralized 


control). 
DE90503791/GAR 


DISPLAY DEVICES 
Simulator Evaluation of the Final Approach Spacing Tool. 
N90-23374/3/GAR 062,357 
Color Super-TN Display (1): A Double-Layered Multicolor 
Super-TN Display. 
PB90-268111/GAR 060,291 
DISPLAY SYSTEMS 
Display Methods for Geographic Data Sets. 
AD-A224 854/0/GAR 061,339 
Flight Evaluation of an Advanced Engine Display and 
Monitoring System. 
AD-P005 983/2 
DISSOCIATION 
Unusual Photofragmentation Dynamics in the Multiphoton 
lonization of Cr(CO)6/Methanol van der Waals Hetero- 


clusters 
059,872 


in Deformation 
060,903 


059,898 


060,362 


059,600 


AD-A224 690/8/GAR 


DISSOCIATION ENERGY 
Memoirs of the Government Industrial Research Institute, 
Shikoku, No. 19, March 1990. Electroanalytical Study on 
Complex Formation in Fused Salts. 
PB90-269044/GAR 059,946 


DISTILLATION 
Gas chromatographic determination of water in organic 
compounds and of organic compounds in water after 
steam distillations. 
DE90011734/GAR 

DISTORTION 
Nonlinear Interactions in Mixing Layers and Compressible 
Heated Round Jets. 

N90-23674/6/GAR 059,572 

DISTRIBUTED DATA PROCESSING 
Pacific Missile Test Center Information Resources Man- 
agement Organization (code 0300): The ORACLE client- 
server and distributed processing architecture. 
DE90013271/GAR 060,815 
Cooperative processes software (CPS). 
DE90013848/GAR 

DISTRIBUTED PROCESSING 
Distributed Program Composition System. 
N90-23911/2/GAR 060,164 
Designing Distributed Algorithms by Means of Formal Se- 
quentially Phased Reasoning. 

N90-23969/0/GAR 060, 180 
Distributed User Services for Supercomputers. 
N90-23976/5/GAR 

Distributed Hierarchical Routing. 
N90-23986/4/GAR 

Fast Casual Multicast. 

N90-24059/9/GAR 

Real-Time Simulation Clock. 

PATENT-4 918 652 


059,848 


060,152 


060,124 
060, 186 
060, 188 


060,127 


DISTRIBUTION 
Method for Determinin 
Evaoorational Losses 


Dye Tracers. 

AD-A225 153/6/GAR 
DISTRIBUTION FUNCTIONS 

Distribution functions and moments in the theory of co- 


agulation. 
TIB/B90-81433/GAR 059,948 


DISTRIBUTION (PROPERTY) 
Associated Distributions in the Analysis of Two-Dimen- 
sional Random Walks. 
N90-24095/3/GAR 061,080 


DISTRIBUTION SYSTEMS 
Thermal Analysis of Directly Buried Conduit Heat Distribu- 
tion Systems. 
PB90-269481/GAR 060,507 

DISTRICT COOLING 
District cooling and heating development in Stamford, 
Connecticut. Final report. 
DE90013020/GAR 


DISTRICT HEATING 
District cooling and heating development in Stamford, 
Connecticut. Final report. 
DE90013020/GAR 060,501 


Hitachi Review, Vol. 39, No. 3, June 1990. Refrigeration 
and Air Conditioning Equipment. 
PB90-268988/GAR 059,809 


Thermal Analysis of Directly Buried Conduit Heat Distribu- 
tion Systems. 
PB90-269481/GAR 060,507 
Computer Aided Operation of District Heating System. 
PB90-269739/GAR 059,811 
DISTURBING FUNCTIONS 
Almost Disturbance Decoupling by Measurement Feed- 
back: A Frequency Domain Analysis. 
N90-24005/2/GAR 060,200 
DITCHES 
Evaluation of Miramat Erosion Control Fabric. (Project 
BRS 0037(2)). 
PB90-266529/GAR 061,450 
DITHIOTHREITOL 
Untersuchungen der Bindungseigenschaften von (125) 
Jodocyanopindolol an beta -Adrenozeptoren mensch- 
licher Lymphozyten und deren Modifikation durch Dith- 
iothreitol und andere Thiolverbindungen. (Investigations 
into the binding of 125-iodine cyanopindolol to beta- 
adrenoceptors of human lymphocytes and changes re- 
sulting from the influence of dithiothreitol and other thiol 
compounds). 
TIB/A90-81386/GAR 061,108 
DIURNAL VARIATIONS 
Diurnal Ozone Cycle in a Coniferous Forest: The Impor- 
tance of Meteorology and Chemistry. 
N90-23795/9/GAR 
DNA 
Computer modeling 16S ribosomal RNA. 
DE90014183/GAR 
DNA ADDUCTS 
Predicting structures of DNA and carcinogen-modified 
DNA by build-up techniques. 
DE90012931/GAR 061,145 
Luminescence and Raman spectroscopy for biological 
— Foreign trip report, May 30, 1990-June 12, 
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DE90013225/GAR 061,103 
Production and repair of aflatoxin B(sub 1)-induced DNA 


damage. 
DE90013810/GAR 061,257 


DNA DAMAGE 
Production and repair of aflatoxin B(sub 1)-induced DNA 


oo. 
DE90013810/GAR 061,257 


DNBI (DISEASE AND NON-BATTLE INJURIES) 
Disease and Non-Battle Injury Rates for Navy Enlisted 
Personnel during Peacetime. 
AD-A224 607/2/GAR 060,788 


Effect of Combat Level on Disease and Non-Battle Injury. 
AD-A224 754/2/GAR 061,230 


DO-28 AIRCRAFT 
Beitrag zur Genauigkeitssteigerung bei der Parameteri- 
dentifizierung nichtlinearer Prozesse am Beispiel der 
Flugzeugbewegung. (Contribution to increased accuracy 
in parameter identification of non-linear processes using 
the example of aircraft motion). 
TIB/B90-81365/GAR 059,587 


DOCUMENT ANNOUNCEMENT 


Publications of the Executive Office of the President, Jan- 
uary 20, 1981-January 20, 1989. 
PB90-199563/GAR 060,824 


Publications of the Executive Office of the President, Jan- 
uary 20, 1989-June 30, 1990. 
PB90-215641/GAR 


DOCUMENTATION 


Editing a Structured Document with Classes. 
PB90-273335/GAR 


Droplet Size Distributions and 
sing Paper Impaction Cards and 


059,902 


060,501 


060,640 


061,148 


060,825 


060,193 





DOCUMENTS 
Publications of the Executive Office of the President, Jan- 
uary 20, 1981-January 20, 1989 
PB90-199563/GAR 060,824 


Publications of the Executive Office of the President, Jan- 
uary 20, 1989-June 30, 1990 
PB90-215641/GAR 


Editing a Structured Document with Classes. 
PB90-273335/GAR 


DODECANOIC ACID 
TRUEX process solvent cleanup with solid sorbents. 
DE90013887/GAR 061,670 


DOLPHINS (MAMMALS) 
Insights into Dolphin Sonar Discrimination Capbailities 
from Human Listening Experiments. 
AD-A224 603/1/GA 061,694 


Target Detection in Noise by Echolocating Dolphins. 
AD-A224 605/6/GAR 060,236 


DOMAIN WALL 
Evolution of Light Domain Walls Interacting with Dark 
Matter, Part 1. 
N90-24211/6/GAR 


DOMINANCE 
General Approach to Dominance in the Plane. 
N90-24072/2/GAR 


DOMINO EXPERT SYSTEM 
Pilotage d'un Code de Calcul par un Systeme Expert 
(Running of a Computational Code by an Expert System). 
PB90-265828/GAR 060,828 


DOPAMINE RECEPTORS 
cDNA Encoding the Long Isoform of the D2 Dopamine 
Receptor. 
PAT-APPL-7-430 049/GAR 


DOPED MATERIALS 
Development of new cathode materials for the use in 
molten carbonate fuel cells. Dutch MCFC development 
programme. Final report May 1986 to December. 
DE90797092/GAR 060,537 


Development of alternative anode materials for molten 

carbonate fuel cells. Dutch MCFC Development Pro- 
ramme. Final report May 1986 to December. 
E90797093/GAR 060,538 


DOPLOIDY 
Regulation of Glutathione in a Rat Diploid Hepatic Epithe- 
lial Cell Line. 
AD-A224 688/2/GAR 061,094 


DOPPLER SYSTEMS 
— Ear Doppler Bloodflow Measurement 

t 
AD-A225 013/2/GAR 


DORIS SYSTEM 
DORIS System. 
N90-23431/1/GAR 


DOSE COMMITMENTS 
Population Dose Commitments Due to Radioactive Re- 
leases from Nuclear Power Plant Sites in 1987. 
NUREG/CR-2850-V9/GAR 


DOSEMETERS 
Implementation of dose equivalent meters. Foreign trip 
report, October 8-21, 1988. 

DE90012385/GAR 


DOSIMETRY 
Radiation dosimetry. Foreign trip report, February 26, 
1987-March 8, 1987. 
DE90012346/GAR 061,216 


Pacific Northwest Laboratory annual report for 1989 to 
the DOE Office of Energy Research. Part 1, Biomedical 
sciences. 

DE90013505/GAR 


DOUBLE BETA DECAY 
Entwicklung des Prototyps eines Experiments zur Suche 
nach dem beta beta -Zerfall von (76) Ge. (Development 
of the prototype of an experiment for the search for the 
beta beta decay of (76) Ge). 
TIB/B90-81389/GAR 062,282 
DOUBLE ENVELOPE BUILDINGS 
Building Thermal Envelope Systems and Materials 
(BTESM) and research utilization/technology transfer 
progress report for DOE Office of Buildings and Commu- 
nity Systems. Monthly progress report. eddies 


060,825 


060,193 


059,689 


061,042 


061,150 


061,126 


062,337 
061,227 


061,222 


061,226 


DE90013504/GAR 


DOUBLET REACTORS 
Experiments at my elongations in Dill-D. 
DE90013217/GA' 061,880 


Effects of carbonization on the confinement properties of 
the Dill-D H-mode. 
DE90013297/GAR 061,882 
Simulations of ICRF-fast wave current drive on DIIID. 
DE90013634/GAR 061,894 
Comparison of thermal and angular momentum transport 
in neutral beam-heated hot-ion H- and L-mode dis- 
charges in Dill-D. 
DE90014121/GAR 

DRAFTING (DRAWING) 
Computer-Aided Design and Drafting Systems. 
PB90-262254/GAR 

DRAG 


Reduction de Frottement Hydrodynamique Parietal (Re- 
duction of Hydrodynamic Surface Friction). 


061,899 


159,998 


KEYWORD INDEX 


PB90-265703/GAR 


DRAG REDUCTION 
Fundamental Hydrodynamics Research. 
AD-A225 030/6/GAR 

DRAINAGE 
Erosional Development of Bedrock S| 
pography in the Valles Marineris, MAR: 
N90-23813/0/GAR 059,663 
Effects of Poorly Draining Backfill on Geotextiles for 
Earth Reinforcement of Vertical Soil Slopes. 
PB90-266149/GAR 

DREDGED MATERIALS 
Beach and Nearshore Placement of Material Dredged 
from Federally Authorized Navigation Projects. 
AD-A225 053/8/GAR 

DREDGING 
Clam Shell Dredging in Lakes Pontchartrain and Maure- 
pas, Louisiana. Volume 1. Final Environmental Impact 
Statement and Appendixes. 
AD-A225 138/7/GAR 

DRILL BITS 
— of a Rotary Stepped Auger for a Lunar Environ- 


N9O- '29577/1/GAR 062,304 


Proof of Principal for Staircase Auger Chip Removal 
Theory. 
N90-23583/9/GAR 
Lunar Drill and Test Apparatus. 
N90-23736/3/GAR 
Lunar Drill Footplate and Casing. 
N90-23738/9/GAR 
DRILL CORES 
Geohydrologic data from test hole USW UZ-7, Yucca 
Mountain area, Nye County, Nevada. 
DE90013314/GAR 061,564 
DRILLING 
Rod Gripper, Changer, and Storage System. 
N90-23739/7/GAR 
DRILLS 
Design of a Rotary Stepped Auger for a Lunar Environ- 


ment. 
N90-23577/1/GAR 062,304 
Proof of Principal for Staircase Auger Chip Removal 


Theory. 
N90-23583/9/GAR 062,307 


Lunar Drill and Test Apparatus. 
N90-23736/3/GAR 
Lunar Drill Footplate and Casing. 
N90-23738/9/GAR 
DRINKING WATER 
Comparative hazard evaluation, an approach to regula- 
tion: Formaldehyde in drinking water. 
DE90012001/GAR 060,726 
DRIVERS (PERSONNEL) 
Strategy Differences in Map Information Use for Route 
Following in Unfamiliar Cities; Implications for In-Car 
Navigation Systems--Translation. 
AD-A224 875/5/GAR 
DRIVES 
Amphibious Vehicle Propulsion System. Volume 1. 
AD-A224 841/7/GAR 061,783 
Amphibious Vehicle Propulsion System. Volume 2. 
AD-A224 842/5/GAR 061,794 
DROP SIZE 
NASA Lewis Icing Research Tunnel User Manual. 
N90-23407/1/GAR 
DROPLETS 
Simultaneous determination of optical and thermodynam- 
ic properties of an evaporating aqueous solution droplet. 
DE90010652/GAR 059,905 
DROPS 
Method for Determining Droplet Size Distributions and 
oo Losses Using Paper Impaction Cards and 


Dye Tra 
AD- A225 153/6/GAR 059,902 


DRUG ABUSE 
Alcohol and Drug Abuse Hospitalizations Among Subma- 
rine Personnel in the U.S. Navy. 
AD-A224 793/0/GAR 061,205 
Development of a drug assay using surface-enhanced 
Raman spectroscopy. 
DE90012992/GAR 
DRUG ADDICTION 
Understanding Drug Treatment. An Office of National 
Drug Control Polic’ —_— Paper. 
PB90-215658/GA 059,773 
DRUG MODULATION 
Pharmacomodulation de Reactivateurs de Cholinester- 
ases (Pharmacomodulation of Cholinesterase Reactiva- 


tors). 
PB90-266834/GAR 
DRUG TREATMENT Bang erm 
paw vores Treatment. An Office of National 
Drug Control Policy White Paper. 
PB90-215658/GAR 059,773 
DRUGS 
Radiopharmaceutical and chemotherapeutic drug tech- 
nology. Foreign trip report, October 30-December 30, 
1987. 


061,750 


061,814 


a and Gully To- 


060,009 


059,977 


060,670 


062,307 
062,313 


062,315 


062,316 


062,313 


062,315 


059,768 


059,618 


061,101 


061,191 


DYNAMIC RESPONSE 


DE90012325/GAR 061,215 


Development of . a assay using surface-enhanced 
Raman spectrosco; 
DE9001 2092/GAR 061,101 
DRY CONTAINMENT 
Quantitative Analysis of Potential Performance Improve- 
ments for the Dry PWR Containment. 
NUREG/CR-5575/GAR 
DRY METHODS 


Users Guide for the Conversion of Navy Paint Spray 
Booth gg Emission Control Systems from Wet to 


Dry Operatio’ 
AD-A224 737/7/GAR 


DRY SCRUBBERS 
Combined nitrogen oxides/sulfur dioxide control in dry 
scrubber systems. Volume 1, Evaluation of additives and 
process modifications. 
DE90012028/GAR 


DTPA 


Experimentelle Untersuchungen von Gadolinium-DTPA 
und Eisenionen als orale Kontrastmittel in der Magnetis- 
chen Resonanz Tomographie. (Experiments with gadolini- 
um DTPA and iron ions as oral contrast media in magnet- 
ic resonance tomography). 
TIB/A90-81385/GAR 


DUCTED FLOW 
Analysis of Internal Flow in a Ventral Nozzle for STOVL 


Aircraft. 
059,617 


061,650 
060,589 


060,604 


061,135 


N90-23404/8/GAR 


DUNGENESS CRABS 
Species Profiles. Life Histories and Environmental Re- 
quirements of Coastal Fishes and Invertebrates (Pacific 
Southwest). Dungeness Crab. 
AD-A224 837/5/GAR 061,697 
DURABILITY 


Introducing the VRT Gas Turbine Combustor. 
N90-23591/2/GAR 060,075 


Long-Term Evaluation of Durable Lane Delineation Mate- 


rials. 
PB90-264623/GAR 062,393 


Evaluation of Procedures for Testing Aggregates. 
PB90-267451/GAR 


DUST CONTROL 
Control of Airborne Respirable Dust in the Face Area 
with Water Sprays Using a Full-Scale Laboratory Model. 
PB90-268806/GAR 061,418 


DUST EXPLOSIONS 
Rapid (Grab) Sampling during Full-Scale Explosions-Mi- 
croscopic and Analytical Evaluation. 
PB90-268756/GAR 


DUSTS 
Sekitan gasukayo porasu filter no koatsu gyakusen. 
Koatsu gyakusen to gyakufu gyakusen no seino hikaku. 
(High intensity cleaning of porous ceramic filter in coal 
S filtration-comparison with reverse flow cleaning). 
E90503408/GAR 060,430 


DYE LASERS 
Performance and Modeling of a Flashlamp-Pumped Dye 
Laser with Aqueous Acetamide as a Solvent. 
AD-A224 964/7/GAR 061,848 
Limits on Efficiency of Optically Pumped Dye Lasers. 
AD-A224 972/0/GAR 061,849 
DYES 
Okochi-sho jusho gyoseki hokokusho 1988 nendo (dai 35 
kai). (Report on Okochi-Prize awarded achievements for 
1988(35th) commendation). 
DE90505613/GAR 061,639 


DYNAMIC CHARACTERISTICS 


Non-Linear Dynamic Analysis of Geared Systems, Part 2. 
N90-23732/2/GAR 060,830 


Bit-Optimal Election in Synchronous Rings. 
N90-23945/0/GAR 


DYNAMIC LOADS 
Seismic Response of Connections in Indeterminate R/C 
Frame Subassemblies. 
PBS90-265943/GAR 059,825 


DYNAMIC MODELS 


Non-Linear Dynamic Analysis of Geared Systems, Part 2. 
N90-23732/2/GAR 060,830 


DYNAMIC PROGRAMMING 
Gerichte Grensdetectie in een Digitaal Beeld Mbv. Dyna- 
misch eae Usien Ov (Guided Boundary Detection in a 
Digital Image Usi mamic Programming). 
NS0-2378/7/GAR 061,342 
Linear Time Minor Tests and Depth First Search. 
N90-23944/3/GAR 


Finding Minimum Area K-Gons. 
N90-23967/4/GAR 


DYNAMIC RESPONSE 
Ice Loads and Ship Response to Ice. Summer 1982/ 
Winter 1983 Test Program. 
AD-A224 639/5/GAR 061,747 
fag van een rotor met pen- 


Parameterstudie naar het 
deinaaf, met behulp van PHATAS-II. (Parameter study on 
the performance of a rotor with a hinge pin by means of 
PHATAS-II). 

DE90797036/GAR 060,527 


060,028 


061,414 


060,169 


061,057 


061,020 


December 1,1990 KW-31 





impact Response of Orthotropic Composite Plates Pre- 
dicted by a One-Parameter Differential Equation. 
N90-23488/1/GAR 061,980 
Inelastic Seismic Response of Structures with Mass or 
Stiffness Eccentricities in Plan. 

PB90-262650/GAR 059,823 


Seismic Response of Connections in Indeterminate Flat- 


Slab Subassemblies. 

PB90-265968/GAR 059,826 
DYNAMIC STRUCTURAL ANALYSIS 

Impact Response of Orthotropic Composite Plates Pre- 

dicted by a One-Parameter Differential Equation. — 


by 
N90-23488/1/GAR 
Evaluation of Energy Absorption Characteristics of High- 


way Bri Under Seismic Conditions. Volume 1. 

PB90-267139/GAR 060,022 
Evaluation of Energy Absorption Characteristics of High- 
way Bridges Under Seismic Conditions. Volume 2 (Ap- 


pendices). 
PB90-267147/GAR 060,023 


DYNAMIC TESTS 
Dynamic tests of wind turbine metallic blades (Lamboley 


DE90501072/GAR 060,514 


DYNAMICAL SYSTEMS 
Models for Propositional Dynamic Logic. 
N90-24046/6/GAR 

DYNAMICS 
Proceedings of the U.S. Army Symposium on Gun Dy- 
namics (6th) Held in Tamiment, Pennsylvania on 15-17 
May 1990. Volume 2. 
AD-A224 993/6/GAR 

DYNAMICS STRUCTURAL ANALYSIS 
Auswirkungen von  Sprengerschuetterungen auf 
ausgewaehite Gebaeude. (Effect of blast vibrations on 
selected houses). 
TIB/A90-81380/GAR 059,828 

DYSPROSIUM 152 
Population of superdeformed bands and competition with 


in. 
DE90013676/GAR 062,120 


DYSPROSIUM ISOTOPES 
Nuclear-decay studies of neutron-rich rare-earth nuclides. 
DE90013358/GAR 062,087 


EAR 
Transcutaneous Ear Doppler Bloodflow Measurement 


061,126 


061,031 


061,793 


System. 
AD-A225 013/2/GAR 


EARNINGS 
Local Area Personal Income, 1983-88. Volume 3. Plains 


R x 
PB90.271701 /GAR 


EARTH ATMOSPHERE 
Compact, high-powered far-infrared (FIR) laser. Final 
technical report, September 30, 1987-January 31, 1990. 
DE90009996/GAR 061,853 


Correction of infrasound signals for upper atmospheric 


winds. 
DE90013177/GAR 059,734 
Taiki kankyo monitoring mo no gorika shuho no kensho. 
Objective method for assessing monitoring networks. 
Application of the method to an actual case). 
DE90505577/GAR 060,634 
Erdbeobachtung Aus Dem Weltraum (Earth Observation 
from the Interstellar Space). 
N90-23781/9/GAR 
EARTH DAMS 

Embankment Criteria and Performance Report, Red River 
Watershed, Dierks Lake, Saline River, Arkansas. 

059,972 


AD-A224 870/6/GAR 
Mechanism of Piping under Impervious Structures. 
PBS0-266966/GAR 

EARTH FILLS 
But the replaced refrigerator was landfilled: A method for 
including environmental benefits and costs in least-cost 
utility planning (LCUP). 

DE90013684/GAR 060,707 

EARTH GRAVITATION 
Twee-Dimensionale Fourieranalyse van Het Aardse 
Zwaartekrachtsveld Gebruikmakend van Het Programma- 
pakket TIM (Two Dimensional Fourier Analysis of the 
Earth Gravitational Field Using the Program Package 


TIM). 
N90-23815/5/GAR 


EARTH MAGNETOSPHERE 
Study of positrons from Soviet nuclear powered satellites 


as tracers for tospheric research. 
DE90013157/GAR 059,697 


EARTH MANTLE 
Shock waves in condensed media: Their properties and 
the equations of state of materials derived from them. 
DE90013178/GAR 061,363 
EARTH MOVEMENTS 


Foundation Response to Subsidence-induced Ground 
Movements: A Case Study. 
061,417 


059,837 


061,453 


59,985 


061,371 


PB90-268780/GAR 


EARTH OBSERVATIONS (FROM SPACE) 
Visie van de Bcrs OP Het Esa a Termijn Programma 
voor Aardobservatie (Vision of the Remote Sensing Man- 
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agement Commission on the ESA Long Term Earth Ob- 
servation Program). 
N90-23785/0/GAR 061,445 


EARTH PRESSURE 
Causes and Control of Coal Mine Bumps. 
PB90-268772/GAR 061,416 


Relationship between Horizontal Stresses and Geologic 
Anomalies in Two Coal Mines in Southern Illinois. 
PB90-268814/GAR 061,419 


EARTH TIDES 
Predicting Tidal Displacements of the Surface of the 
Earth, Volume 1. 
N90-23850/2/GAR 061,724 


Predicting Tidal Displacements of the Surface of the 
Earth, Volume 2. 
N90-23851/0/GAR 061,725 


EARTHQUAKE ENGINEERING 
Application of Dynamic Geotechnical Centrifuge Model 
Test Data to ign. 
PB90-270208/GAI 059,986 


EARTHQUAKE RESISTANT STRUCTURES 
Lawrence Livermore National Laboratory post-Loma 
Prieta earthquake initiative: Seismic analysis of an elevat- 
ed portion of the Bay Bridge distribution system structure. 
DE90013518/GAR 059,997 


Evaluation of Energy Absorption Characteristics of High- 
way Bridges under Seismic Conditions. Volume 1. 
PB90-262627/GAR 059,999 


Evaluation of — Characteristics of High- 
way Bridges under Seismic Conditions. Volume 2 (Appen- 


dices). 
PB90-262635/GAR 060,000 


inelastic Seismic Response of Structures with Mass or 
Stiffness Eccentricities in Plan. 
PB90-262650/GAR 059,823 


Mechanical Characteristics of Base Isolation Bearings for 
a Bridge Deck Model Test. 
PB90-262668/GAR 060,001 


os in Procedure for R-FBI Bearings. 
PB90-262718/GAR 059,824 


Seismic Response of Connections in Indeterminate R/C 
Frame Subassemblies. 
PB90-265943/GAR 059,825 


Seismic Response of Connections in Indeterminate Flat- 
Slab Subassemblies. 
PB90-265968/GAR 059,826 


Evaluation of a Se Characteristics of High- 
way Bridges Under Seismic Conditions. Volume 1. 

PB90-267138/GAR 060,022 
Evaluation of Energy Absorption Characteristics of > 
way Bridges Under Seismic Conditions. Volume 2 (Ap- 


pendices). 
PB90-267147/GAR 060,023 


EARTHQUAKES 
Propagation of Regional Phases in the Basin and Range. 
AD-A224 862/3/GAR 060,249 
Lawrence Livermore National Laboratory post-Loma 
Prieta earthquake initiative: Seismic analysis of an elevat- 
ed portion of the Bay Bridge distribution system structure. 
DE90013518/GAR 059,997 
EARTHWORK 
Blasting as an AML Reclamation Method. Volume 1. 
PB90-264540/GAR 061,396 
Development and a. of a Dry Feed Ejector for 
Backfilling Abandoned Underground Mines. 
PB90-264573/GAR 061,397 
EAST PACIFIC RISE 
Correlation between Co-Registered SeaMARC Il, Sea- 
beam and SeaMARC | Sonar Data of the Same Seafioor 
on the Crest and Flanks of the East Pacific Rise; Quanti- 
tative Comparisons of System Resolution of Imaging of 
Seafloor Microtopography. 
AD-A224 984/5/GAR 061,762 
EASTERN AFRICA 
Secondary Wood Processing in the Eastern African 


Countries. 
PB90-268699/GAR 060,996 


EASTERN REGION (UNITED STATES) 
Trace element-sulfide mineral association in eastern oil 


shale. 
DE90000497/GAR 060,444 


EBR-2 REACTOR 
EBR-2 IFR prototype testing programs. 
DE90013665/GAR 


EBR-2 containment seismic analysis. 
DE90013892/GAR 


EBR-2 test programs. 
DE90013893/GAR 


ECOLOGY 
Ecoenergy: scientifical report. 
DE90784635/GAR 060,557 


Untersuchungen ueber genetisch-oekologische Auswir- 
kungen simultaner Immissionsbelastungen des Spross- 
und Wurzelsystems der Baumart Fichte. Abschliussber- 
icht. (Investigations on gene-ecological effects due to si- 
multaneously applicated environmental pollutants via 
shoot and root system in the forest tree species Norway 
spruce. Final report). 


061,624 
061,526 


061,636 


TIB/A90-81418/GAR 


ECONOMIC ANALYSIS 
Technology choice in a least-cost expansion analysis 
framework: Implications for system reliability. 
DE90013675/GAR 060,353 


Business Volatility and Economic Growth. 
PB90-269226/GAR 


ECONOMIC ASSISTANCE 
Effective Paternity Establishment Practices. Technical 
Report. 
PB90-260894/GAR 
ECONOMIC DEVELOPMENT 
Laser Technology Development for the Appalachian 
bo mgs 
PB90-266438/GAR 059,760 
Economic Development Administration 1989 Annual 


Report. 
PB90-271693/GAR 062,416 


ECONOMIC FORECASTING 
BEA Regional Projections. Volume 1. State Projections to 


PB90-264532/GAR 059,833 


World Grain Situation and Outlook, August 1990. 
PB90-266024/GAR 


ECONOMIC GROWTH 


Commercial and Residential Energy Use and Emissions 
Simulation System (CRESS): Configuration for leon | 
emissions from commercial and residential sources: 198: 


060,664 


059,845 


062,421 


059,840 


test runs. 
DE90013534/GAR 
Business Volatility and Economic Growth. 
PB90-269226/GAR 
ECONOMICS 


National Patterns of Research and Development Re- 
sources: 1989. 
N90-24218/1/GAR 059,553 


Model of Manufacturing Sector Investment and Employ- 

ment Decisions. 

PB90-273384/GAR 059,838 
EDDIES 

Variable Air Flow Eddy Control. 

PAT-APPL-7-397 226/GAR 
EDDIES (FLUID MECHANICS) 


Variations in the Structure of the Anticyclonic Gyres 
Found in the Alboran Sea. 
061,716 


060,546 


059,845 


060,641 


AD-A224 724/5/GAR 


Submesoscale Structure of the California Current Near 

San Clemente Island. 

AD-A224 874/8/GAR 061,717 
EDGES 

Instability-Related Delamination Growth of Embedded 

and Edge Delaminations. 

N90-23494/9/GAR 060,924 
EDITING 

Editing a Structured Document with Classes. 

PB90-273335/GAR 060,193 


Outpatient Code Editor (OCE), Version 5.2 (for non-Hos- 


pitals). 
PB90-591710/GAR 060,786 


Outpatient Code Editor (OCE), Version 5.2 (for Hospitals). 

PB90-591720/GAR 060,787 
EDTA 

Novel liquid membrane technique for removal of SO(sub 

2)/NO(sub x) from flue gas. Final report, April 15, 1987- 

February 28, 1990. 

DE90013757/GAR 060,626 
EDUCATION 

Alaska Sea Grant College Program Project Directory 

1990-1991. 

PB90-266875/GAR 059,653 
EDUCATIONAL FACILITIES 

Onderzoek, waar dient het toe. (Research, what purpose 

does it serve). 

DE90797042/GAR 060,533 
EFFICIENCY 

Area-Time Efficient Adders. 

N90-23905/4/GAR 060,123 

Symbolic Reasoning in Model-Based Diagnosis: Efficient 

and Effective Information Processing. 

N90-23984/9/GAR 060,207 
EIGENVALUES 


Use of Lanczo’s Method to Solve the Large Generalized 
Symmetric Eigenvalue Problem in Parallel. 
AD-A224 941/5/GAR 059,822 


Method for Computing Eigenvalues and Eigenfunctions of 

Linear Differential Operators. 

N90-24013/6/GAR 061,024 
EIGENVECTORS 

Method for Computing Eigenvalues and Eigenfunctions of 

Linear Differential Operators. 

N90-24013/6/GAR 061,024 
EJECTORS 

Computational Analysis of the Flowfield of a Two-Dimen- 

sional Ejector Nozzle. 

N90-23406/3/GAR 060,090 





Development and Testin 
Backfilling Abandoned U 
PB90-264573/GAR 
EL SALVADOR 
Area Handbook Series: El Salvador: A Country Study. 
AD-A225 019/9/GAR 059,775 
ELASTIC ANALYSIS 
Two-Leg Longwall Shield Mechanics. 
PB90-268731/GAR 061,413 


Rigid-Body and Elastic Solutions to Shield Mechanics. 
PB90-268848/GAR 061,421 
ELASTIC PROPERTIES 


Proprietes Thermomecaniques de Nouveaux Materiaux 
Composites Sic/Vitroceramique (Thermomechanical 
Properties of New Composite Materials SiC/Glass-Ce- 


ramic). 
N90-23491/5/GAR 060,922 


Inelastic Seismic Response of Structures with Mass or 
Stiffness Eccentricities in Plan. 
059,823 


of a Dry Feed Ejector for 
‘ground Mines. 
061,397 


PB90-262650/GAR 


ELASTIC SCATTERING 
Experimental and Theoretical Study of Rayleigh-Lamb 
Waves in a Plate Containing a Surface-Breaking Crack. 
AD-A225 135/3 061,978 
ELASTIC SHELLS 
Diffusion Acoustique par une Coque Elastique (Acoustical 
Scattering from an Elastic Shell). 
PB90-270174/GAR 061,809 
ELASTIC WAVES 
Guided Waves in a Bonded Plate: A Parametric Study. 
AD-A224 970/4 061,973 


Effects of Interface Layers on Scattering of Elastic 


Waves. 
AD-A225 077/7/GAR 061,976 


ELASTOMERS 
Materials Science and Engineering of Rigid-Rod Poly- 


mers. 
AD-A224 806/0/GAR 060,935 
Elastomer Compatibility Studies. 
N90-23542/5/GAR 

ELBER EQUATION 


Evaluation of Elber’s Crack Closure Model as an Expla- 
nation of Train Load Sequence Effects on Crack Growth 


Rates. 
PB90-268624/GAR 
— PEOPLE 


ay eee: eg ayy bij renovatie en nieuwbouw 
a jaardentehuis De Hulstkampen te Nieuwleusen. 
Definitieve rapportage. (Energetic optimization in a ren- 
ovated and newly built home for the elderly ‘De Huist- 
kampen’ in Nieuwleusen, Netherlands. Final report). 

DE90786121/GAR 060,405 


ELDERLY PERSONS 
Health Statistics on Older Persons, United States, 1986. 
PB90-268871/GAR 060,780 

ELECTIONS 
Ballot Access 4: For Political Parties. 
PB90-266461/GAR 


Ballot Access 1: Issues and Options. 
PB90-266479/GAR 


Ballot Access 3: For Presidential Candidates. 
PB90-268541/GAR 


ELECTRIC ANALYZERS 

Fuji Electric Journal, Vol. 63, No. 3. 

PB90-267766/GAR 
aa ARC FURNACES 

lh Temperature Electric Arc Furnace and Method. 

PA ENT-4 902 354 060,859 
ELECTRIC BATTERIES 

SBIR Reports on the Chemistry of Lithium Battery Tech- 


pow 
AD-A225 139/5/GAR 060,340 


Electric and Hybrid Vehicles Program: 13th Annual report 
to Congress for fiscal year 1989. 
DE90013560/GAR 062,375 


Development of a sealed bipolar Li-alloy/FeS(sub 2) bat- 
tery for electric vehicles. 
DE90013650/GAR 062,376 


— vehicle battery R&D in the context of a propul- 


n system. 
E9001 3667/GAR 062,377 


Performance evaluation of advanced battery technologies 
for electric vehicle applications. 
DE90013895/GAR 062,378 


Taiyoko hatsuden system ni okeru chikudenchi unyoho 
no kento (2). Daiyoryo system ni okeru zanzon yoryo no 
fuheiko tokusei to sono yokuseiho. (Storage battery oper- 
ation technique of photovoltaic system to prevent the im- 
balance of state of charge (2)). 

DE90503032/GAR 060,343 


ag ee: CABLES 


High-voltage re testing of DSSL actuator drive cables. 
DE90013509/GAR 061,471 


Haiden chichuka ni okeru doboku kensetsu gorika gijutsu 
no kaihatsu. (Technical development of cost-efficient in- 
stallation of power distribution cables under pavements). 

DE90503041/GAR 060,378 


060,936 


062,371 


059,744 
059,745 


059,540 


060,367 


KEYWORD INDEX 


CV cable no han dodenso kaimen arasa ga zetsuen 
hakai kyodo ni ataeru eikyo. (Influence of the interface 
roughness between the insulation layer and the semicon- 
ducting layer on the breakdown strength in XLPE power 


cables). 
DE90503999/GAR 060,388 


Kaku sodensen no bosetsu denryu (2). (Current required 
for preventing wet snow accretion on transmission lines 


(Part 2)). 
DE90505578/GAR 
ELECTRIC COILS 
Gosei resin hatsudenki makisen no zetsuen rekka han- 
teiho. (Method for diagnosing the insulation deterioration 


in mica-resin insulated stator windings of generator). 
DE90503991/GAR 


ELECTRIC CONNECTORS 
Low Force Cable Disconnect. 
PAT-APPL-7-527 978/GAR 


ELECTRIC CURRENTS 
Shiobara UHV chokuryu shikensen ni okeru ion ryujo ni 
oyobosu fusoku no eikyo. (Effects of wind on ion flow 
field under Shiobara HVDC test line). 
DE90503034/GAR 060,377 


Sohaiden setsubi ni okeru daidenryu aku gensho to sono 
taisaku. (High current arc phenomena and its counter- 
measures on transmission and distribution lines). 

DE90503382/GAR 060,379 


ELECTRIC GENERATORS 
PRIME - Power Requirements for Installations and Mili- 


tary Encampments. Version 2.1. Maintenance Manual. 
AD-A224 741/9/GAR 060,344 


ELECTRIC MOTORS 
Second information report on activities in progress at the 
EPRI M and D Center. 
DE90012811/GAR 060,350 


ELECTRIC POTENTIAL 
Diagnostic method for measuring plasma-induced vol- 
tages on the PBX-M stabilizing shell. 
DE90013563/GAR 061,890 


Sekitetsushingata amorufasu hen(prime)atsuki no seino 
hyoka. (Performance of stacked-core amorphous trance- 


formers). 
DE90503414/GAR 060,386 


Yoyutansan(prime)engata nenryo denchi no kaatsu seino 
tokusei. 250cm(sup 2) kyu cell no seino kettei yoin bun- 
seki. (Study of the pressurized operation of MCFC. Analy- 
sis of specific factors for 250cm(sup 2) class MCFC per- 
formance). 
DE90503996/GAR 060,520 
Nonintrusive Method and Apparatus for Monitoring the 
Cure of Polymeric Materials. 

059,962 


060,389 


g 


061,766 


PATENT-4 891 591 


ELECTRIC POWER 
Electric Power Monthly, March 1990. 
DE90012924/GAR 059,843 
Technology choice in a least-cost expansion analysis 
framework: Implications for system reliability. 
DE90013675/GAR 060,353 
ELECTRIC POWER FAILURES 
Power Line Aberrations and Their Effects on Health Care 
Facility Microprocessor Equipment. 
AD-A224 643/7/GAR 059,776 
ELECTRIC POWER GENERATION 
Power Generation from Lignite. 
IEA/CR-90/05/GAR 
ELECTRIC POWER INDUSTRY 
Technology choice in a least-cost expansion analysis 
framework: Implications for system reliability. 
DE90013675/GAR 060,353 
Denki jigyo no keiei takakuka no hokosei. Takakuka sen- 
shin kigyo ni taisuru jirei bunseki. (Future developments 
of diversification of electric utilities. Case studies on well- 
diversified corporations). 
060,360 


060,366 


DE90503404/GAR 


ELECTRIC POWER PLANTS 
Fuji Electric Journal, Vol. 63, No. 3. 
PB90-267766/GAR 060,367 


Steam-Electric Plant Operation and Design Report, 1985- 
1988 (Form EIA-767). 
PB90-502865/GAR 060,372 


ELECTRIC POWER PRODUCTION 
PRIME - Power Requirements for Installations and Mili- 
tary Encampments. Version 2.1. Maintenance Manual. 
AD-A224 741/9/GAR 060,344 


ELECTRIC POWER TRANSMISSION 
Hoog-Frequente (20 Khz) Vermogenselectronische Blind- 
stroomcompensator Met Igbt’s als Halfgeleiderschake- 
laars (High Frequency (20 Khz) Power Electronics Reac- 
tive-Current Compensator with Insulated Gate Bipolar 
Transistors as Semiconductor Switches). 
N90-23665/4/GAR 060,314 


ELECTRIC-POWERED VEHICLES 
Electric and Hybrid Vehicles Program: 13th Annual report 
to Congress for fiscal year 1989. 
DE90013560/GAR 062,375 
Development of a sealed bipolar Li-alloy/FeS(sub 2) bat- 
tery for electric vehicles. 
DE90013650/GAR 062,376 
Electric vehicle battery R&D in the context of a propul- 
sion system. 


ELECTROCATALYSTS 


DE90013667/GAR 062,377 


Performance evaluation of advanced battery technologies 
for electric vehicle applications 
DE90013895/GAR 062,378 


Rizoto to tokutei chiiki ni okeru denki jidosha no tekiyo 
kanosei chosa. (Survey of applicability of electric vehicles 
(EVs) in specific regions such as resorts). 
DE90503502/GAR° 


ELECTRIC SWITCHES 
Dielectric-liquid pulsed power switch. 
DE90009425/GAR 

ELECTRIC UTILITIES 
Process of integrated resource planning for electric utili- 
ties. 
DE90012287/GAR 060,349 
Pressurized fluidized-bed combustion program. Fiscal 


Sum program plan. 
Besooizsii/GAR” wa 060,046 


New York State farmstead demand-side management. 
DE90013007/GAR 059,662 


Ratemaking for conservation: The California ERAM expe- 
rience. 
DE90013361/GAR 


062,379 


060,327 


060,395 


monet ——. of an poe savings plan project at 


Cold 
Bes 13373/GAR 059,658 
Direct ee of lighting measures in small nonresi- 


dential buil 
DE90013384) ‘AR 059,797 


Macroeconomic impacts of clean coal technologies and 
acid rain legislation: A comparative analysis. 
DE90013542/GAR 060,621 


But the replaced refrigerator was landfilled: A method for 

pee environmental benefits and costs in least-cost 
wep Ae (LCUP). 

DEs0b 13684 GAR 060,707 


User’s guide to ICARUS: A model for Investigating Cost 
and Reliability in Utility Systems. 
DE90014705/GAR 060,549 


Denki jigyo no keiei takakuka no hokosei. Takakuka sen- 
shin kigyo ni taisuru jirei bunseki. (Future developments 
of diversification of electric utilities. Case studies on well- 
diversified corporations). 

DE90503404/GAR 060,360 


Typical Net os (Electric) Bills, 1989 (EIA- ee 
PB90-502840/GAR 


ELECTRICAL CONDUCTIVITY 
Electrical Conductivity in Solid Solutions of La(5- 
re Py 5+ /2)(M = Ce(4+ ) and Th(4+ ); 0.0 
< of = X < 0.3) with a Fluorite-Related Structure. 
AD-A225 082/7/GAR 059,867 


ELECTRICAL ENGINEERING 
Center for Electronics and Electrical Engineering Techni- 
cal Publication Announcements Covering Center Pro- 
, October-December 1989, with 1990 CEEE Events 


PB90-265232/GAR 060,338 


ELECTRICAL FAULTS 
On-line gaibu keito suitei ni yoru daccho boshi seigyo. Jir- 
itsu bunsangata seigyo no kihon ronri no kaihatsu. (Step- 
= jay ~ control through on-line estimation of exter- 
lem. Development of fundamental logic). 

Dr9ds08400/GAR 060,382 
Experimental Study of Fault Propagation in a Jet-Engine 
Controller. 

N90-23401/4/GAR 060,334 


ELECTRICAL INSULATION 
Insulations for metallic glasses in pulse power systems. 
DE90012757/GAR 060,296 


Gosei resin hatsudenki makisen no zetsuen rekka han- 
teiho. (Method for diagnosing the insulation deterioration 
in mica-resin insulated stator windings of generator). 
DE90503991/GAR 060, 
ELECTRICAL INSULATORS 

Kobunshi zetsuenzai no hiraiki yoki heno tekiyo. 22kV 
haidenyo gyappuresu hiraiki no kaihatsu. (Application of 
polymer insulating materials for surge arrester housing. 
Development of type polymer arresters for 22kV 


class dis' ines). 
apnaneneansta 060,390 


i flashover yosoku expert system no kaihatsu. 
( of an expert system for estimating fla- 
shover of contaminated insulators). 
DE90507844/GAR 060,391 


Chichu haidenyo chakudatsushiki kogata koatsu setsuzo- 

kubu no kaihatsu. (Development of separable compact 

joints for 6.6kV cables and equipments). 

DE90507885/GAR 060,392 
ELECTRO-OPTICS 

Sensor Performance Analysis. 

N90-23780/1/GAR 
ELECTROCATALYSTS 

EQCM Measurements: Redox-induced C’ in Sol- 

vent and lon Content in Anchored Redox Monolayers of 

Or lfur Compounds and Their Electrocatalysis on 


Gold Electrodes. 
AD-A224 679/1/GAR 059,887 


060,288 
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ELECTROCHEMISTRY 
Spectroscopic techniques in interfacial electrochemistry. 
Foreign trip report, July 3-15, 1988. 
DE90012372/GAR 059,916 
Selective Removal of Organics for Water Reclamation. 
N90-23797/5/GAR 060,735 


ELECTRODES 
Examination of the Relationship between Surface En- 
hanced Raman Scattering (SERS) Intensities and Surface 
Concentration for Pyridine Adsorbed at the Polycrystalline 
Gold/ Aqueous Solution Interface. 
AD-A224 801/1/GAR 059,891 


Combined SO(sub x), NO(sub x) removal and concentra- 
tion from flue gas through an electrochemical membrane. 
Quarterly report, August-October 1987. 

DE9001 $023/GAR 060,596 


Seitai busshitsu wo mogi shita nenryo denchi denkyoku 
shokubai no kaihatsu. Gosei porufirin no shokubai kassei. 
(Development of catalyst for fuel cells by mimicing bio- 
materials. Reduction of molecular oxygen to water cata- 
lyzed by iron prophyrin). 
DE90503394/GAR 069,517 
Purazumatochi yo tangusuten bo denkyoku no sonmo. 
(Erosion of W-rod-electrode for plasma torch). 
DE90503411/GAR 060,960 
ELECTROENCEPHALOGRAPHY 
Computation of the return current in encephalography: 
The auto solid angle. 
DE90013186/GA\ 
ELECTROLYSIS 


Reports of the Government Industrial Research Institute, 
Shikoku, Vol. 21, No. 3, January 1990. 
060,997 


061,132 


PB90-269002/GAR 


ELECTROLYTES 
Observation of Transitions Between Electronic States at 
the (111) A Face of CdTe by Electrolyte Electroreflec- 


tance. 
AD-A224 824/3/GAR 061,918 


Taiyoko hatsuden system ni okeru chikudenchi unyoho 
no kento (2). Daiyoryo system ni okeru zanzon yoryo no 
fuheiko tokusei to sono yokuseiho. (Storage battery oper- 
ation technique of photovoltaic system to prevent the im- 
balance of state of charge (2)). 

DE90503032/GAR 060,343 


ELECTROLYTIC ANALYSIS 
Memoirs of the Government Industrial Research Institute, 
Shikoku, No. 19, March 1990. Electroanalytical Study on 
Complex Formation in Fused Salts. 
PB90-269044/GAR 


ELECTROMAGNETIC FIELDS 
Electromagnetic Wave Theory. 
AD-A225 146/0/GAR 061,997 


Low frequency electromagnetic fields and public health. 
Foreign trip report, April 30-May 8, 1988. 
DE90012381/GAR 
ELECTROMAGNETIC PROSPECTING 
Application of Electroteliuric Geophysical Techniques to 
Subsurface Void Exploration in Subsidence Investigation 
and Control. 
PB90-267246/GAR 
ELECTROMAGNETIC RADIATION 
Denjiha tansaho no dosuiro tunnel fukuko makiatsu rimen 
kudo kensa heno tekiyosei. (Application of the radar 
method to the detection of lining condition of the hea- 
drace tunnel). 
DE90507852/GAR 060,365 
Model of Electromagnetic Leakage Through Joints at 
Radio Frequencies. 
N90-23626/6/GAR 
ELECTROMAGNETISM 


Experimental Evaluation of a Tuned Electromagnetic 
—— for Vibration Control of Cryogenic Turbopump 


Rot 
N90-23403/ 0/GAR 


ELECTRON ACCELERATORS 
Investigation of the Propagation of Intense Charged Parti- 
cle Beams into Vacuum. 
AD-A225 098/3/GAR 

ELECTRON ANTINEUTRINOS 
Improved limit on the mass of (bar (nu))(sub e) from the 
beta decay of molecular tritium. 
DE90013159/GAR 

ELECTRON BEAMS 
Temporal characterization of the 19-MV, 700-kA 
HERMES lil electron beam. 
DE90013495/GAR 062,093 


Gridless electrostatic field solver for particle simulation 
codes in cylindrical geometry. 
DE90013602/GAR 


lon stability in bunched electron beams. 
DE90014087/GAR 


Composite Curing: A New Process. 
N90-23490/7/GAR 


ELECTRON COLLISIONS 
Workshop on artificially ionized layers in the atmosphere. 
Foreign trip report, October 5-14, 1989. 
DE90013470/GAR 059,699 
ELECTRON DIFFRACTION 
Diffraction and crystallography. Foreign trip 
August 3, 1987-August 21, 1987. 
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059,946 


061,221 


061,372 


060,117 


060,088 


061,996 


062,061 


061,891 
062,216 


060,921 


report, 


KEYWORD INDEX 


DE90012323/GAR 


ELECTRON GUNS 
Brookhaven Accelerator Test Facility photocathode gun 
and transport beamline. 
DE90013741/GAR 062,139 
High brightness photocathode injector for BNL Accelera- 
tor Test Facility. 
DE90013742/GAR 062,140 
ELECTRON MICROSCOPY 
ew Absorption by Small Silver Particles in Gela- 


AD- A224 588/4/GAR 059,883 


HREM Studies of Interfaces in ZrO2/Al203 Ceramics. 
AD-A224 901/9 060,869 
HREM of Incoherent ZrO2/AI203 Interfaces. 
AD-A224 902/7 060,870 
Etude Analytique des Phases Tribiochimiques Avec des 
Additifs Colloidaux. Apport de la Microscopie Filtree en 
Energie (Analytical Study of Tribochemical Phases with 
Colloidal Additives. Contributions Made by Energy Filter- 
ing Electron Microscopy). 
N90-23521/9/GAR 
ELECTRON MOBILITY 
Mobility of Nonequilibrium Conduction Electrons in Air. 
AD-A224 909/2/GAR 061,994 
ELECTRON-POSITRON INTERACTIONS 
Study of intermittency in e(sup + )e(sup (minus)) annihi- 
lations at 29 GeV. 
DE90013890/GAR 062,185 
Suche nach seltenen semileptonischen Zerfaellen der B- 
Mesonen. (Search for rare semileptonic decays of the B 


mesons). 
TIB/A90-81398/GAR 062,274 
Untersuchung von Teilchenmodellen zur Erklaerung der 
GSI-Positronentlinien. (Study of particle models for the ex- 
planation of the GSI positron lines). 
TIB/A90-81399/GAR 062,275 
ELECTRON REACTIONS 
(e,e’c)-Koinzidenzexperimente zum Zerfall von Riesenre- 
sonanzen in (58) Ni. ((e,e’c) coincidence experiments on 
the decay of giant resonances in (58) Ni). 
TIB/B90-81388/GAR 
ELECTRON SCATTERING 
Livermore electron elastic scattering data base. 
DE90010203/GAR 
ELECTRON SOURCES 
High-resolution simulation of field emission. 
DE90013640/GAR 
ELECTRON SPECTRA 
Nuclear spectroscopy with Si PIN diode detectors at 
room temperature. 
DE90013681/GAR 062,124 
ELECTRON TRANSPORT 


Electron Transport in Semiconductors under a Strong 
High Frequency Electric Field. 
AD-A224 786/4/GAR 


ELECTRON TUNNELING 


Model of Phonon-Associated Electron Tunneling through 
a Semiconductor Double Barrier. 
AD-A224 784/9/GAR 


ELECTRONIC CIRCUITS 
Standardized communication symbols to facilitate circuit 


design. 
DE90012011/GAR 060,269 
Chip breaking and control for a precision automated turn- 


ing system. 
060,793 


062,011 


059,941 


062,281 
062,000 


062,118 


061,916 


061,915 


DE90012155/GAR 


ELECTRONIC EQUIPMENT 


Simulation fidelity in reactor irradiation of electronics. 
DE90013064/GAR 060,329 


Progress toward steady-state, high-efficiency vircators. 
DE90013289/GAR 060,331 


Hold Down Interconnection Stick. 
PAT-APPL-7-502 969/GAR 


ELECTRONIC MAIL 
Data Security and Integrity in Open Networks: A Proto- 
type Implementation of Internet Standard Privacy-En- 
hanced Electronic Mail. 
AD-A224 641/1/GAR 060,095 


Prototype Message Dissemination System and Document 
Routing System for an Army Organization. 
AD-A224 761/7/GAR 061,277 


Guidelines for the Evaluation of Message Handling Sys- 
tems Implementations. 
PB90-269598/GAR 


ELECTRONIC STATES 


Observation of Transitions Between Electronic States at 
the (111) A Face of CdTe by Electrolyte Electroreflec- 


tance. 
AD-A224 824/3/GAR 
ELECTRONIC STRUCTURE 


High-pressure structural studies of ee. Foreign 
trip report, October 20-November 12, 1988. 
DE90012375/GAR 059,879 


Untersuchungen zur elektronischen Struktur der Hoch- 
temperatursupraleiter mittels Photoelektronenspektrosko- 
pie. (Investigations into the electronic structure of the 


060,272 


060,111 


061,918 


high-Tc superconductors by means of photoelectron 


spectroscopy). 
TIB/B90-81426/GAR 061,970 


ELECTRONIC TRAFFIC CONTROL 
Late Night Traffic Signal Control Strategies for Arterial 


Systems. 
PB90-264482/GAR 062,388 


prose Monitoring of Arterial Traffic Control System Op- 


PIO. 264490/ GAR 062,389 


Microcomputer Based Traffic Control System Monitoring 
and Enhancement. Executive Summary. 
PB90-264508/GAR 062,390 


Development of Optimal Threshold Parameters for Traffic 
Responsive Control in Arterial Signal Systems. 
PBS90-264516/GAR 
ELECTRONICS 
Center for Electronics and Electrical Engineering Techni- 
cal Publication Announcements Covering Center Pro- 
rams, October-December 1989, with 1990 CEEE Events 


lendar. 
PB90-265232/GAR 060,338 
ELECTRONS 


Power electronics oyo ni kansuru chosa. (Survey on ap- 
plication of power electronics). 
DE90507842/GAR 060,333 


ELECTROOPTICS 


High Speed Devices Based on Lattice Matched and 
Pseudomorphically Strained Quantum Wells for Optoelec- 
tronic Integrated Circuits. 

060,285 


062,391 


AD-A225 052/0/GAR 
Laser Technology Development for the Appalachian 
Region. 
PB90-266438/GAR 
ELECTROPHYSIOLOGY 

Electrical Interactions between Mammalian Cortical Neu- 

tons. 

AD-A225 006/6/GAR 
ELEMENTARY PARTICLES 


Progress report of a research program in computational 
po Task D Progress report for contract period, Jan- 

ry 1, 1990-December 31, 1990. 
062,076 


059,760 


061,159 


DESOO! 3320/GAR 


Topics in gauge theories and the unification of elementa- 
ty particle interactions. Progress report, March 1, 1990- 
February 28, 1990 

062,090 


DE90013435/GAR 
Research in elementary particle physics. Technical 
062,091 


progress report, June 1, 1989-May 31, 1990 
DE90013443/GAR 


Significance of the 1-TeV scale. 
DE90013775/GAR 

Thermal Relics: Do We Know Their Abundances. 
N90-24213/2/GAR 


ELLIPSES 
Bernstein Type Inequalities and a Weighted Chebyshev 
Approximation Problem on Ellipses. 
N90-24011/0/GAR 

ELLIPTIC DIFFERENTIAL EQUATIONS 
Preconditioning and Boundary Conditions. 
AD-A224 796/3/GAR 

EMBANKMENTS 


Embankment of Criteria and Performance Report, Red 
River Watershed, Gillham Lake, Cossatot River Arkansas. 
AD-A224 869/8/GAR 059,971 


Embankment Criteria and Performance Report, Red River 
Watershed, Dierks Lake, Saline River, Arkansas. 
AD-A224 870/6/GAR 159,972 


- Embankment Damage during Overtopping 


jOw. 
PB90-266107/GAR 


EMBEDDING 


Instability-Related Delamination Growth of Embedded 
and Edge Delaminations. 
N90-23494/9/GAR 


EMBRITTLEMENT 


Nanomechanics of Thin Films. 
AD-A225 180/9/GAR 061,943 


Long-Term Embrittlement of Cast Duplex Stainless Steels 
— Systems. Semiannual Report April-September 
1 5 

NUREG/CR-4744-V3-N2/GAR 


EMERALD LAKE 
Assessing the Response of Emerald Lake, an Alpine Wa- 
tershed in Sequoia National Park, California, to Acidifica- 
=, _— Snowmelt by Using a Simple Hydrochemical 
el. 
PB90-266511/GAR 
EMERGENCY PLANS 
Evaluating Protective actions for chemical agent emer- 


Beso: 
E90012030/GAR 059,787 


EMISSION 
Higashi Asia chiiki ni okeru nisanka io no hasseiryo no 
peg (Anthropogenic sulfur dioxide emissions in Far 


East Asia). 
DE90503794/GAR 060,632 


062,162 


059,691 


061,023 


061,002 


060,006 


060,924 


061,672 


060,650 





Sekitan kayo gas turbine nenshoki no kaihatsu (3). 


gasul 
Kuki seigyogata nenshoki no kihon nensho tokusei. (De- 
velopment of a LBG combustor (Part 3). Experimental 


air). 
060,633 


evaluation of a LBG combustor using bypass 
DE90505551/GAR 

EMISSION FACTORS 
Emission Factors for Iron Foundries: Criteria and Toxic 


Pollutants. 
PB90-266743/GAR 060,652 
EMISSIVITY 

> ectaeaean Pyrometry to Correct for Reflected Radi- 


N90-28714/0/ GAR 060,804 


EMPLOYMENT 
Characteristics of Recent Science and Engineering Grad- 
uates: 1988 (Detailed Statistical Tables). 
PB90-268483/GAR 059,774 


peng of Manufacturing Sector Investment and Employ- 


ment Decisions. 
PB90-273984/GAR 059,838 


ENCAPSULATING 
Multi-Element Spherical Shell Generation. 
PATENT-4 902 450 

ENDOCRINE GLANDS 
Neuroendocrine and Immune Function Two Weeks Post- 
Exposure to a Single Dose of Soman. 
AD-A225 067/8/GAR 061,252 


ENDOGENOUS SUBSTANCE RECEPTORS 
DNA a IgE Receptor alpha Subunit or Fragment 


Thereof. 
PAT-APPL-7-127 214/GAR 061,149 


ENERGY 
Monthly energy review, March 1990. 
DE90012923/GAR 060,587 


Showa 63 nendo Kenkyu seika nenpo (2). Taiyo nenryo 
chozo arukoru biomass to gijutsu kaihatsu hen. (I. Seki- 
tan chinetsu energy kaihatsu hen). (Ill. Sangyo gijutsu 
kenkyu kaihatsu hen). (1988 Annual report on researches 
(Part 2). Development of solar, fuel, storage, alcoholic, 
and biomass technologies. (Part 1. Development of coal 
and geothermal energies). (Part 3. Research and devel- 
opment of industrial technologies)). 

DE90503494/GAR 060,588 
Middle East Crisis and U.S. Energy Policy. 
PB90-960101/GAR 


ENERGY ABSORPTION 
Evaluation of Energy Ab: 
way Bri under Seisrni nditions. Volume 1. 
PB90-262627/GAR 059,999 


Evaluation of a a. Characteristics of High- 
= Bridges under Seisrnic Conditions. Volume 2 (Appen- 


ices). 
PB90-262695/ GAR 060,000 


—— of Energy Absorption Characteristics of High- 
y Bri Under Seismic Conditions. Volume 1. 
PBO0-26 139/GAR 060,022 
Evaluation of Energy Absorption Characteristics of Hi 
way Bridges Under Seismic Conditions. Volume 2 in. 


pendices). 
PB90-267147/GAR 060,023 
ENERGY ACCOUNTING 
Energy prices - 1984-1987. 
DE90784629/GAR 
ENERGY ANALYSIS 
Adaptation and experimentation of management and 
physical economy models to the problems of the regional 
en planni 
DE90501023/GAR 
ENERGY AUDITS 
Maintenance and energy conservation: a hand book for 


energy mana and maintenance engineers. 
DE90784693/GAR ts 060,404 


ENERGY CONSERVATION 
page ye aoe renewable energy program. Bibliogra- 


Beso01 12 9001 1297/GAR 060,544 


Assessment of the energy conservation potential of 
active buch thermal resistance and switchable ab- 
sorptance) bui a thermal insulation systems. 

et eg 059,818 


vernment should do more to improve US 


ere 2863/GAR 060,394 


Buildings | A bibliography update. 
DE90012977/ 059,795 


Building Semen Envelope Systems and Materials 

(BTESM) and research utilization/technology transfer 

poems report for DOE Office of Buildings and Commu- 
Systems. Monthly progress report. 

D 90013504/GAR 059,798 


Eleventh annual report to Congress and the ae 
Energy on the Nationwide Energy Extension Service 

ram. 
§e90013632/GAR 060,547 


Ten years of pilot technical applications of energy con- 
servation in the industry. 
060,550 


DE90501022/GAR 

Follow-up of the regional energy conservation politics. 
— and illustration with the case of Charente- 
‘oitou. 


060,856 


060,407 


tion Characteristics of High- 


060,555 


060,551 


KEYWORD INDEX 


DE90501025/GAR 060,552 


PIRSEM: Rapport d’activite. Tome 1. (PIRSEM: 1987 op- 
erations review. Volume 1). 
DE90501029/GAR 060,553 


Research and Development at the AFME. 
DE90784631/GAR 


Energy in cities. 
DES0764641/GAR 060,558 


E optimalisatie bij renovatie en nieuwbouw 
van ntehuis De Hulstkampen te Nieuwleusen. 
Definitieve (Energetic optimization in a ren- 
ovated and newly built home for the elderly ‘De Hulst- 
’ in Nieuwleusen, Netherlands. Final report). 
DE90786121/GAR 060,405 


Maintenance and energy conservation - a pratical guide 
for managers and maintenance engineers. 
DE907: 2/GAR 060,406 


Deutsch-schwedisches Gemeinschaftsprojekt Energie- 
sparhaeuser Ingolstadt - trey Bericht Projektphase 
1. ee joint ca phier Pema buildings 
at Ingolstadt - Hal: leport project phase 1). 

TIB/ 90-81414/GAR 059,813 


Bau- und energietechnisches Demonstrationsbauvorha- 
ben Woltmannweg. 2. Bauabschnitt. Kurzbericht. (Con- 
structional and energy-technical demonstration project 
‘Woltmannweg’. 2nd construction phase. Short report). 

TIB/B90-81422/GAR 059,814 


Messtechnische Erfassung zweier Haeuser der gruenen 
Solararchitektur. Schlussbericht. (Measurements on two 
buildings constructed along the principles of green solar 
architecture. Final report). 

TIB/B90-81437/GAR 060,585 


ENERGY CONSUMPTION 
Commercial and Residential Energy Use and Emissions 
Simulation System (CRESS): Configuration for pr 
emissions from commercial and residential sources: 198: 


test runs. 
DE90013534/GAR 060,546 


Exploratory investigation of a new modeling approach 
and an energy index for multifamily buildings in the Pacif- 


ic Northwest. 
DE90013834/GAR 060,398 


Verbrauchsabhaengige Abrechnui Informationen zur 
Verordnung ueber die verbrauch aengige Abrechnung 
der Heiz- und Warmwasserkosten in der Fassung vom 
20.1.1989. (Demand-controlled energy accounting. The 
demand-controlied space and water heating energy ac- 
counting ordinance of January 20, 1989). 

DE90506498/GAR 060,506 


Correctieprocedure referentiejaar naar aktueel jaar. Eind- 
versiag. (Correction procedure for the reference year to 
the actual year). 

DE90767941/GAR 060,399 


Compilation of energy data (1975-1986) for Guadeloupe, 
Martinique, Guyane and Reunion. pe 
401 


DE90784621/GAR 
Socioeconomics of energy - 1982-1985 operation po 
DE90784623/GAR 


Investigation of energy saving measures and aah 

pon 1. (Onderzoek naar energiebesparende maatregelen 
tuur. Deel 1). 

059,659 


060,556 


in appara 
DE90797096/GAR 


Middle East Crisis and U.S. Energy Policy. 
PB90-960101/GAR 

ENERGY EFFICIENCY 
Buildings research: A bibliography update. 
DE90012977/GAR 059,795 


Advanced steam utility cycle for utility applications. 
DE90013894/GAR 060,355 


Abatement of gaseous emissions by energy efficient 


lighting. 

1E90508769/GAR 060,637 
Ei ische optimalisatie bij renovatie en nieuwbouw 
van bej ttehuis De Hulstkampen te Nieuwleusen. 
Definitieve rapportage. (Energetic optimization in a ren- 
ovated _ newly built home for the elderly ‘De Hulst- 
kampen’ in Nieuwleusen, Netherlands. Final report). 
DE907861: 21/GAR 060,405 
Deutsch-schwedisches Gemeinschaftsprojekt Energie- 
sparhaeuser Ingolstadt - Halmstad. Bericht Projektphase 
1. (German/Swedish joint project ‘energy-saving buildings 
at | dt - Halmstadt. Report project phase 1). 
TIB/A90-81414/GAR 059,813 

ENERGY EXTENSION SERVICE 
Eleventh annual report to Congress and the Secre 


Energy on the Nationwide Energy Extension Service Pro- 
Be90013632/GAR 060,547 


ENERGY FACILITIES 


ASSESS Outsider module with multiple analyses. 
DE90013312/GAR 


— 


060,407 


061,683 


objectives and criteria for technical safety 
appraisals at Department of Energy facilities and sites. 
DE90013606/GAR 061,631 


Environmental restoration and waste management: Five- 
ear plan, Fiscal Years 1992-1996. 
'90013615/GAR 060,680 


Engineering evaluation/cost analysis for the proposed 
management of contaminated water impounded at the 
Weldon Spring chemical plant area. 


ENTEROTOXINS 


DE90013622/GAR 


ENERGY MANAGEMENT SYSTEMS 
Air-Conditioning Central Management 


Si 
P490-267782/ GAR 


ENERGY POLICY 
Strategic Petroleum Reserve quarterly report. 
DE90013638/GAR is 060,563 
Rizoto to tokutei chiiki ni okeru denki jidosha no tekiyo 
kanosei chosa. (Survey of applicability of electric vehicles 
(EVs) in such as resorts). 
062,379 


specific 
DE90503592/GAR 
Socioeconomics of energy - 1982-1985 operation reports. 
DE90784623/GAR 060,402 


ENERGY SOURCES 
scientifical report. 


Ecoenergy: scien 

DE90784635/GAR 
ENERGY SPECTRA 

Morphology of avoided crossings in the spectrum of ir- 


regular quantum _ 
E9001 3815/GAlI 059,932 


ENERGY STORAGE 
1988 nendo kenkyu seika nenpo lil. Sangyo gijutsu 
kenkyu kaihatsu hen. (1) Sekitan, Chinetsu energy kai- 
hatsu hen. (2) Taiyo. nenryo chozo. Alkohol biomass to 
gijutsu kaihatsu hen. (R 
search i ~ 1988 (Part * 


060,732 


and Control 
059,807 


060,557 


stock, AL, poe err ). 
DE90503590/GAR 


ENERGY STORAGE SYSTEMS 
Li-SF(6) Combustion in Stored Chemical Energy Propul- 


sion Systems. 
AD-A224 846/6/GAR 
ENERGY SUPPLIES 


Kogata gasu kojenereshon system no 
ni kansuru eion kenkyu hokokusho. ( i 
report to promote and spread small size gas fired cogen- 


eration system). 
DE90503391/GAR 060,358 


ENERGY TRANSFER 
Visualization of Epidermal Growth oe 4 (EGF) cargo 
Aggregation in Plasma Membranes by Fluorescence Res- 
onance Energy Transfer. Correlation of Receptor Activa- 
tion with Aggregation. 
AD-A224 745/0/GAR 061,140 


Seismic Response to Sonic Boom-Coupied Rayleigh 


Waves. 
AD-A225 104/9/GAR 


ENGINE INLETS 


Finite Element Analysis of Structural —— Using 
Viscoplastic Models with Application to Lip Prob- 


lem. 
N90-23769/4/GAR 


ENGINE TESTS 
Erweiterung des Stuttgarter Hoehenpruefstandes. 
Schlussbericht. (Enhancement of the Stuttgart altitude 
test facility. Final report). 
TIB/A90-81384/GAR 059,635 


059,549 


061,357 


061,983 


Development of an Instructional Program for Practicing 
Engineers Hazard | Users. 
PB90-265315/GAR 062,417 


Characteristics of Recent Science and Engineering Grad- 
uates: 1988 (Detailed Statistical Tables). 
PB90-268483/GAR 059,774 


Scientific and ng Research Facilities at Universi- 
1990. 


ties and Col 
PB90-272006. GAR 059,557 


ENGINEERING GEOLOGY 
Alternate Sites for a Connecting Passage between the 
Atlantic and Pacific Oceans. 
AD-A224 628/8/GAR 059,969 
Embankment of Criteria and Performance Report, Red 
River Watershed, Gillham Lake, Cossatot River Arkansas. 
AD-A224 869/8/GAR 059,971 
Embankment Criteria and Performance Report, Red River 
Watershed, Dierks Lake, Saline River, Arkansas. 
AD-A224 870/6/GAR 059,972 
ENGINEERING PERSONNEL 
Adaptation of an industrial application for an instructional 
laboratory in mechanical vibrations. 
DE90013692/GAR 061,791 
ENHANCED RECOVERY 
Contracts for field projects and supporting research on 
enhanced oil recovery. Progress review No. 60 quarter 
September 30, 1989. 
DE 219/GAR 061,386 
ENRICHED URANIUM 
Robotic design for an automated uranium solution enrich- 
ment system. 
DE90013155/GAR 
ENTEROTOXINS 
Cloning, and Structural Manipulation of the 
Enterotoxin genes from S' aureus. 


jtaphylococcus 
(Annual jamaae Report for November 1, 1987-June 30, 
1989). 


061,484 


December 1,1990 KW-35 





AD-A224 733/6/GAR 061,137 


Cloning, ap we and Structural Manipulation of the 
Enterotoxin and © genes from Staphylococcus aureus. 
(Final Report for November 1, 1985-June 30, 1989). 

AD-A224 736/9/GAR 061,138 


ENTHALPY 


Extra Compressibility Terms for Favre-Averai Two- 
Equation Models of Inhomogeneous Turbulent = 
N90-23701/7/GAR 059,574 


ENTRAINMENT 


2T/D kaatsu nidan funryusho sekitan gasukaro tokusei. 
Gasuka seino to char kyokyuryo tono sogo kankei ni kan- 
— kento. ae. of a 2T/D pressurized two 

Study of relation be- 


gasivng etcency and char recycle). 


2T/D sew ond funryusho sekitan karo tokusei. 
Unten kenkyu seika oyobi daihyoteki tanshu no shiken 
kekka. (Characteristics of a 2T/D pressurized two stage 
entrained-bed coal gasifier. Results of operational study 
and tion tests). 


DE! /GAR 060,427 


Guide to Deliver Technical Services for Self Employed 
059,832 


Performance evaluation of biometric identification de- 
vices. 

DE90012917/GAR 060,253 
Selecting appropriate test targets for portal weapons de- 


tection. 
DE9001 S000/GAR 060,248 


Unattended surveillance equipment. 
DE90013403/GAR 060,251 


ENVIRONMENT 


1989 Effluent and environmental monitoring report for the 
Bettis Power Laboratory. 

DE90012300/GAR 060,698 
Workshop on risk assessment and risk management. 


Foreign trip report, October 23-31, 1987. 
DE90012326/GAR 060,762 


Fossil energy environmental research. Foreign trip report, 
pe aneead 11, 1987-September 26, 1987. 
90012333/GAR 060,466 


Achieving consensus in environmental programs. 
DE90013223/GAR 060,703 


Pacific Northwest Laboratory annual report for 1989 to 
the Assistant Secretary for Environment, Safety, and 
Health. Part 5, Environment, safety, health, and quality 


assurance. 
DE90013506/GAR 060,767 


Tiger Team assessment of the Brookhaven National Lab- 
oratory. Volume 2, Appendices. 

DE90013588/GAR 061,210 
Tiger Team assessment of the Brookhaven National Lab- 
oratory. Volume 1. 

DE90013605/GAR 061,211 


Pre-operational radio-environmental studies of Plant 


vi z 
0E80013627/GAR 060,682 
Rangeland-piant response to elevated CO(sub 2). Part 2, 


Se Amer system: Progress report. 
DE90013702/GAR 059,651 


— ee ae report, Tonopah Test 
, Tonopah, Nevada. 

DESO! 3798/GAR 060,770 

1988 environmental monitoring — Sandia National 

Laboratories, Albuquerque, New Mexico. 

DE90013799/GAR 060,771 


ENVIRONMENT POLLUTION 


Environmental Liabilities of Government Contractors and 
24186/0/GAR 060,774 


ENVIRONMENTAL EFFECTS 


Mercury as an environmental pollutant. Foreign trip 
a. June 7, 1990-June 14, 1990. 
90013392/GAR 060,766 


Impact, hazard, and risk assessment of toxic effects on 


nonhuman : 
DE90014204/GAR 060,772 


Characterization of municipal solid waste incinerator resi- 
dues for utilization: Leaching 
DE90797091/GAR 060,773 


ae een an Buchen - Ursachenforschung zum 
Baumsterben. Beitraege. (Complex damage in beeches - 

research into the causes of forest decline. Papers). 

TIB/B90-81425/GAR 061,355 


ENVIRONMENTAL EXPOSURE 


Se hazard evaluation, an approach to regula- 
Formaldehyde in drinking water. 
E5001 2001/GAR 060,726 


pape oe on access and use of information resources 
in assessing health risks from chemical exposure. 
DE90013248/GAR 060,666 


ENVIRONMENTAL EXPOSURE PATHWAY 


Background ay oven for the Development of a Low- 
Level Waste Assessment Methodology. 


Scarteisnoueen Implementation and 


KW-36 VOL. 90, No. 23 


KEYWORD INDEX 


NUREG/CR-5453-V5/GAR 061,621 


ENVIRONMENTAL ag 


Management Options Natural Resource 
Training Impacts on Army wy instalation a 
AD-A224 891/2/GAR 061,281 


ENVIRONMENTAL IMPACT ASSESSMENTS 


Application of the principles of environmental impact as- 


sessment to policy, plans, and programs. Foreign trip 
r 


eport, : 
DE90013797/' GAR 060,769 


California Shelf Physical Oceanography Circulation 
Model. Volume 1. 

PB90-263732/GAR 061,728 
Fate of Ethylene Glycol in the Environment. 
PB90-264672/GAR 060,775 
Environmental Review of Potomac Electric Power Com- 
pany’s Proposed Chalk Point Combustion Turbine Facili- 


Bp90-268692/GAR 060,778 


ENVIRONMENTAL IMPACT STATEMENTS 


oy — ae in Lakes Pontchartrain and Maure- 
= olume 1. Final Environmental impact 


lement and Appendixes. 
AD-ADOS 138/7/GAR 060,670 


ENVIRONMENTAL IMPACT STATEMENTSS 


ee ee Se er ae 
and approvals. 
DE90000499/GAR 060,445 


ENVIRONMENTAL IMPACTS 


Performance analysis of a screenless (counter-current) 
Granular Bed Filter on a subpilot-scale PFBC Volume 1. 
Final report. 

DE90000486/GAR 060,346 


Conceptual design of a coal-fired MHD retrofit. Executive 


summary. 
DE90008839/GAR 060,347 


Pressurized fluidized-bed combustion program. Fiscal 


ear 1990, Summary program plan. 
E90012711/GAR 060,046 


Teikarori gas nensho ni eee — (5). Nensho sho- 
tokusei ni oyobosu metan no (Study on low caroli- 
fic gas combustion (Part 5). ie alee ee 
bustion characteristics). 

DE90503048/GAR 060,357 
Identifikation af benzinmotor i kontinuert tid. (Identifica- 
tion of gasoline fueled internal combustion engines in 
continuous time). 

DE90796101/GAR 060,079 
Assessing the Response of Emerald Lake, an Alpine Wa- 
tershed in Sequoia National Park, California, to Acidifica- 
= during Snowmelt by Using a Simple Hydrochemical 


PB90-266511/GAR 060,650 
Great Lakes Environmental Research Laboratory Annual 
R FY 1989. 


eport, 
PB90-272170/GAR 061,385 


Untersuchungen zur Vieistoffaehigkeit eines den Kraft- 
stoff direkteinspritzenden und a Verbren- 
nungsverfahrens mit Fremdzuendung. (Multifuel tolerance 
of a combustion process with direct injection, wall appli- 
cation and spark ignition). 

$1B/A90-81423/GAR 060,084 


ENVIRONMENTAL MONITORING 


1989 Effluent and environmental monitoring report for the 
Bettis Power Laboratory. 
DE90012300/GAR 060,698 


Environmental monitoring at designed SS 
thermal well sites, Louisiana and Texas. erly status 
l-June 1990. 


r Apri 
DE90013053/GAR 060,764 


Pulsed laser fluorometry for environmental monitoring. 
DE90013163/GAR 061,102 


1988 environmental monitoring report, Tonopah Test 
R , Tonopah, Nevada. - 
DE90013798/GAR 060,770 


1988 environmental a a Sandia National 

Laboratories, Albuquerque, New 

DE90013799/GAR 060,771 

Taiki kankyo monitoring mo no gorika shuho no kensho. 

(Objective method for assessing monitoring networks. 
ication of the method to an actual case). 

DE90505577/GAR 060,634 


NIMBUS-7 TOMS Antarctic Ozone Atlas: August Through 
November, 1989. 
N90-23837/9/GAR 059,728 


lilinois Benchmark Network instream Suspended Sedi- 


ment _——— Program, Water Year 1986. 
PB90-267220/GAR 061,383 


ENVIRONMENTAL POLICY 


Applicability of the integrative i process for ne- 
gotiating and implementing federal environmental 
compliance a: 4 
DE90013222/GAR 060,765 
nual report for 1989 to 
the Assistant Secretary for Searorenent, Safety, and 
a —- Environment, safety, health, and quality 
DE9001 13506/GAR 060,767 


Macroeconomic impacts of clean coal technologies and 
acid rain legislation: A comparative analysis. 


DE90013542/GAR 060,621 


Environmental restoration and waste management: Five- 
plan, Fiscal Years 1992-1996. 
E90013615/GAR 060,680 


Equity and equality in the greenhouse. 
DE90013658/GA\ 060,625 


Application of the principles of environmental impact as- 
sessment to policy, plans, and programs. Foreign trip 


po oo June 16-20, 1990. 
DE90013797/GAR 060,769 


ENVIRONMENTAL POLLUTANTS 


Health risk assessment on environmental, occupational, 
and life style hazards. Foreign trip report, December 12- 


30, 1988. 
DE90012390/GAR 060,665 


ENVIRONMENTAL PROTECTION 


Testing of a Model to Estimate Vapor Concentration of 
Various Organic Chemicals. 
AD-A224 956/3/GAR 060,591 


CURE: Clean use of reactor energy. 
DE90013614/GAR 060,679 


Hanford Waste Vitrification Plant preliminary safety analy- 
sis report. Draft, Revision B, Volume 2. 
DE90013936/GAR 061,612 


Environmental Enforcement: A Citizen’s Guide. 
PB90-267402/GAR 060,777 


ENVIRONMENTAL QUALITY 


Research and development of methods and tools for 
achieving and maintaining consensus processes in the 
face of change within and among government oversight 
a ies. Progress report, October 1, 1989-September 


, 1990. 
DE90013100/GAR 059,544 


But the replaced refrigerator was landfilled: A method for 
including environmental benefits and costs in least-cost 
utility planning (LCUP). 

DE90013684/GAR 060,707 


ENVIRONMENTAL SURVEYS 


Goodyear Tire and Rubber Co. Case Study No. 5. 
AD-A224 788/0/GAR 060,691 


Fossil energy environmental research. Foreign trip report, 
September 11, 1987-September 26, 1987. 
DE90012333/GAR 060,466 


Westinghouse Hanford Company environmental surveil- 
lance annual report-200/600 Areas. Calendar year 1989. 
DE90012640/GAR 060,672 


Atmospheric chemistry and biogeochemistry. Foreign trip 
r May 29-June 14, 1990. 

DE90013195/GAR 060,618 
— radio-environmental studies of Plant 

le. 

DE90013627/GAR 060,682 
Environmental Liabilities of Government Contractors and 
Neooate 86/0/GAR 060,774 


Environmental Review of Potomac Electric Power Com- 
pany’s Proposed Chalk Point Combustion Turbine Facili- 


ty. 
PB90-268632/GAR 060,778 


ENVIRONMENTAL TESTS 


Facility for Research in Environmentally Assisted Frac- 
ture and Mechanical Behavior. 
AD-A224 637/9/GAR 061,971 


Kaku sodensen no bosetsu denryu (2). (Current required 
for preventing wet snow accretion on transmission lines 


(Part 2)). 
DE90505578/GAR 060,389 


NASA Lewis Icing Research Tunnel User Manual. 
N90-23407/1/GAR 059,618 


ENVIRONMENTAL TRANSPORT 


NTS Mesa rechar: > study FY 1988: Letter report. 
DE90012848/GA 


Annual Mean Transport in Puget Sound. 
PB90-265919/GAR 061,739 


Bestimmung von Spurenmetallen in Proben aus der mar- 
inen Umgebung und der Antarktis als Grundlage fuer das 
Verstaendnis des atmosphaerischen Transportes von 
Schwermetallen und Analyse von Metalispuren in Reinst- 
kupfermatrices. (Determination of trace metals in sam- 

from the marine environment and the Antarctic as a 
basis for understanding the atmospheric transport of 
heavy metals, and analysis of metal traces in ultra-pure 


matrices). 
TIB/A90-81410/GAR 060,661 


060,674 


ENZYME ACTIVATION 


Pharmacomodulation de Reactivateurs de Cholinester- 
ases (Pharmacomodulation of Cholinesterase Reactiva- 


tors). 
PB90-266834/GAR 061,191 


ENZYME INHIBITORS 


Pulsed laser fluorometry for environmental monitoring. 
DE90013163/GAR 061,102 


Enzymology of acetone-butanol-isopropanoi formation. 
report, June 1, 1988-June 15, 1990. 
DE90013709/GAR 061,147 





EPIDEMIOLOGY 
Leukemia in US Na 
AD-A224 665/0/GA 061,119 


Disease and Non-Battle Injury Rates For Marine Corps 
Enlisted Personnel during Peacetime. 
AD-A224 795/5/GAR 061,209 


———— et Biologie des Affections Retrovirales Hu- 
maines (Epidemiology and Biology of Human Retroviral 

llinesses). 

PB90-266974/GAR 061,212 


EPIDERMAL GROWTH FACTOR-UROGASTRONE 
Visualization of Epidermal Growth Factor (EGF) Ke dar oe 
Aggregation in Plasma Membranes by Fluorescence 
onance —— — Correlation of Receptor Activa- 


tion with A 
AD-A224 7 VGA 061,140 


EPITAXIAL paar 
Epitaxial Films of Semiconducting FeSi(2) on (001) Sili- 
con. 
AD-A224 591/8/GAR ne 


Growth Studies of CVD-MBE by In situ Diagnostics 
AD-A224 661/9/GAR 061, 910 


X-Ray Diffraction System for rc the Epitaxial 
Growth of Ill-V Alloy Semiconductors. 
AD-A224 904/3/GAR 061,922 


Growth and Characterization of Ill-V Epitaxial Films. 
AD-A225 087/6/GAR 061,937 


Investigation of InP Processing Techniques for Device 
AbeazeS 08 090/0/GAR 061,938 
Growth and Equilibrium Structures in the Epitaxy of Si on 


$1(001). 
ane 182/5/GAR 061,944 


rowth of copper on the (111) surface of silicon. 
17/GAR 061,959 


Enlisted Personnel. 


Be00": 


EPITAXY 


New Directions in InP Solar Cell Research. 
N90-23662/1/GAR 


EPITHELIUM 
meee « of Glutathione in a Rat Diploid Hepatic Epithe- 


lial Cell Li 
061,094 


060,580 


AD-A224 688/ 2/GAR 


EPOXY COMPOSITES 
Evaluation of the Effects of ‘Hand’ Sanding and Plastic 
Media Blasting (PMB) Paint Removal Methods on Graph- 
ite/Epoxy Composite Materials. 
AD-A224 926/6/GAR 060,894 
EPOXY MATRIX COMPOSITES 


Influence de Micro-Glissements sur le Comportement 


Macroscopique des Composites Tissus (Influence of 


a on the Macroscopic Behavior of Fabric Com- 
posites). 
PB90-265810/GAR 060,931 
EQUADOR 
Establishing a Sustainable Shrimp Mariculture Industry in 
Ecuador. 
PB90-269747/GAR 059,655 


Ecuadorean —— Industry, 1989. 
PB90-270612/GA 


EQUAL OPPORTUNITIES 
Meneaye the EEO Functions: Instructor Guide (Training 
anual). 
PB90-780644/GAR 059,751 
Managing the EEO Functions: Participant Manual (Train- 


ng Manual). 
PB90-780651/GAR 059,752 


Train-the-Trainer: Introduction to Equal Employment Op- 
a and Managing the EEO Functions. Attendee 

janual (Training Manual). 
059,753 


059,656 


PB90-780669/GAR 
EQUAL OPPORTUNITY 

Introduction to Equal Employment Opportunity: Instructor 

Guide (Training Manual). 

PB90-780628/GAR 059,749 

Introduction to Equal Employment Opportunity: Partici- 

r- Manual 4 o_ Manual). 

B90-780636/GAR 059,750 

EQUALIZATION 

— Equalizer Using Finite-Bit Power-of-Two Quan- 


AD-A224 660/1/GAR 061,068 


EQUATIONS 
Soo ational center point formulas. 
DE90013618/GAR 


Vectorization of ITPACK 2C. 
DE90013966/GAR 060,155 


Recent vectorization and parallelization of ITPACKV. 

DE90013968/GAR 060, 156 

Shoshiho denkaishitsuban MCFC kogata seru no kihon 

tokusei. (Performance of bench-scale MCFC with electro- 
le plate made by paper-making method). 
E90507884/GAI 

EQUATIONS OF MOTION 

Extra Compressibility Terms for Soe re 

Equation Models of Inhomogeneous Turbul 

N90-23701/7/GAR 059,574 


Efficient Motion Planning for an L-Shaped Object. 


061,012 


060,521 


KEYWORD INDEX 


N90-24073/0/GAR 


EQUATIONS OF STATE 
Rational approximations to fluid properties. 
DE90012531/GAR 

EQUIPMENT 
Universal Authenticated Item Monitoring System (AIMS). 
DE90013364/GAR 061, 
Waste Isolation Pilot Plant dry bin-scale integrated sys- 
tems checkout plan. 

DE90013697/GAR 061,597 
10kw kyu yoyu tansan(prime)engata nenryo denchi hatsu- 
den system jikken setsubi. Setsubi kosei to kihon tokusei. 
eel carbonate fuel cell power generation system test 
facility). 

DE90503440/GAR 

EQUIPMENT PROTECTION DEVICES 
Universal Authenticated Item Monitoring System (AIMS). 
DE90013364/GAR 061,686 

ERBIUM IONS 
Comparison of the 
):¥(sub a. x)O(su 
DE90013180/G. 

ERBIUM aan 
Nuclear-decay studies of neutron-rich rare-earth nuclides. 
DE90013358/GAR 062,087 

ERGODIC PROCESS 
Ergodicity and Recurrence Properties of a Markov Chain 

an Application to an Open Jackson Network. 
N90-24099/5/GAR 

EROSION 

Hanford Protective Barriers Program water-erosion stud- 


ies, FY 1989. 
DE9001 3355/GAR 061,580 


Project test plan for runoff and erosion on fine-soil barrier 
surfaces and rock-covered side slopes. 
DE90013375/GAR 061,583 


Mechanism of Piping under Impervious Structures. 
PB90-266966/GAR 059,985 


EROSION CONTROL 
— Embankment Damage during Overtopping 


PB90-266107/GAR 060,006 


Evaiuation of Miramat Erosion Control Fabric. (Project 

BRS 0037(2)). 

PB90-266529/GAR 061,450 
ERROR ANALYSIS 

Local and Global Order Reduction of Some LOD 


061,028 


060,852 


061,819 


060,518 


‘a and dynamics of Er(sup 3+ 
b 3) (x = 0,1,2). 
060,876 


061,083 


Schemes. 
N90-24041/7/GAR 
ERROR CORRECTING CODES 


Iterative Defect Correction and Multigrid Accelerated Ex- 
med Time Stepping Schemes for the Steady Euler Equa- 


NQO-24039/ 1/GAR 


ERROR SIGNALS 
Stoerprozesse auf den Datenstrecken des Mode-S-Sys- 
tems der Flugsi . (Interference processes on the 
data links of system for air traffic control). 
TIB/B90-81366/GAR 062,358 
ERRORS 
Freeway Database meee and Loop Detector Validity. 
PB90-265646/GAR 062, 
ERYTHROCYTES 
Organization and Expression of Plasmodial Genes Re- 
quired for E 
061,177 


061,026 


rythrocyte Invasion. 
AD-A224 856/5/GAR 

ESTERS 
Kojic Acid and Esters as Insecticide Synergists. 
PATENT-4 956 353 

ESTIMATES 
Differential Weight Procedure of the Conditional P.D.F. 
Approach for Estimating the Operating Characteristics of 
Discrete Item Responses. 
AD-A224 697/3/GAR 061,069 
Modified Bessel Functions and Their Applications in 
Probability and Statistics. 
AD-A224 781/5/GAR 061,072 
National — of Research and Development Re- 


sources: 
059,553 


061,179 


NO0.24218/1/GAR 
ESTIMATING 

Estimating the effect of generating unit age on EFOR 

and EAF for coal-fired steam units operating between 

1964 and 1981. 

DE90013690/GAR 060,354 
ESTUARIES 

Radium Isotopes in the Orinoco Estuary and Eastern Car- 


ibbean Sea. 
AD-A225 174/2/GAR 
ETA MESONS 
Leptonic CP violation in leptoquark models. 
DE90013103/GAR 
ETHANE 
Substituted 1,1,1-Triaryl-2,2,2-Trifluoroethanes and Proc- 
esses for Their S is. 
PATENT-4 885 116 059,959 
ETHANES 
Determining Kinetic Constants of Chlorinated Ethane Me- 
tabolism in the Rat from Rates of Exhalation. 


061,764 


062,054 


EVALUATION 


AD-A225 171/8/GAR 


Advanced studies of biological indirect liquefaction of 
coal. J op nate + lh Rnd Elimination of acetate as 
a product from CO utilization 

DE90007648/GAR 060,411 


Ethanol production by immobilized microorganisms. For- 
= trip oa May 27-June 9, 1988. 
D 060,461 


061,100 


'90012277/GAR 
are and applications. Foreign trip report, July 


15-3 
DE90012378/GAR 060,467 


Production of chemicals from food processing wastes 

using a novel fermenter separator. Annual progress 

report, September 1988-December 1989. 

DE90012542/GAR 060,699 
ETHANOL PLANTS 

Production of chemicals from food processing wastes 

using a novel fermenter separator. Annual progress 

report, September 1988-December 1989. 
DE90012542/GAR 


ETHERS 


Interaction of small oxygenated fluorocarbons and hydro- 
carbons with the Ru(001) surface. 

DE90011749/GAR 059,907 
ethers. 


Metal ion Ramp, many by ionizable crown 
pe ede a sear. 1988-December 31, 1990. 
13956/GAR 059, 


060,699 


ETHYL ALCOHOL 
of a Spark Assisted Direct Injection Multi- 
fuel Diesel Engine Especially for Alcohol Fuels. 
N90-23747/0/GAR 060,081 
ETHYL RADICALS 
Method for Determinii 
Evaporational Losses 


Dye Tracers. 
AD-A225 153/6/GAR 


ETHYLCYCLOHEXANE 
Metabolism of E 
AD-A224 976/1/GAR 

ETHYLENE 
Ethylene Chemisorption on Levitated Silicon Cluster lons: 
Evidence for Annealing. 

AD-A224 928/2/GAR 059,893 

ETHYLENE GLYCOL 
Fate of Ethylene Glycol in the Environment. 
PB90-264672/GAR 

ETHYLENE/TRICHLORO 
In situ detection of organic molecules: Optrodes for TCE 
and CHCi(sub 3). 
DE90012893/GAR 060,728 

ETIOLOGY 
eee Cee De FE Ne ee 


AD-A224 675/9/GAR 061,120 


EULER EQUATIONS OF MOTION 
Manuale Duso Del Codice Etf 3D (Codice ETF-3D: Euler 
Transonic Flow User Manual). 
N90-23362/8/GAR 059,566 


Euler Code Predicted Separation at the Airfoil Trailing 


Fey 

N90-23364/4/GAR 059,568 
Upwind Formulations and Non Equilibrium Chemistry. 
N90-23691/0/GAR 059,573 


Iterative Defect Correction and Multigrid Accelerated Ex- 
[men Time Stepping Schemes for the Steady Euler Equa- 


NB0-24039/ 1/GAR 061,026 


Resolution des Equations d’Euler Apliquee a un Rotor 
d’Helicoptere en Vol d’Avancement (Solution of Euler 
Equations Applied to a Helicopter Rotor in Moving Flight). 
PB90-263724/GAR 059,577 


EUPHOTIC ZONES 
Water Mass Subduction and the Transport of Phytoplank- 
ton in a Coastal Upwelling System. 
AD-A224 861/5/GAR 061,701 


EUROPE 


laper Impaction Cards and 


059,902 


sing 


in Fischer 344 Rats. 
061,247 


060,775 


erman Unification: Security Implications for Europe. 
ADA225 163/5/GAR 059,754 
EUROPEAN AIRBUS 


Software Maintenance on Airbus Family. 
N90-23931/0/GAR 


EUROPEAN SPACE AGENCY 


Visie van de Bcrs OP Het Esa Drersny Mie em 
voor Aardobservatie (Vision of the Remote Sensing Man- 
agement Commission on the ESA Long Term Earth Ob- 
servation Program). 

N90-23785/0/GAR 061,445 


EVALUATION 

Koseino onreinetsu kyokyu heat pump system no kai- 

hatsu (4). 2dan asshuku system no shisakuki ni yoru 

seino hyoka to kaihatsu kadai no chushutsu. (Develop- 

ment of advanced heat pumps (part 4). ja see mg 

evaluation and study on the associated technologies of 

two-stage compression system by making an experiment 

on the trial system). 

DE90503046/GAR 060,504 
KW-37 


059,628 
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EVANS MILLS (NEW YORK) 
Special Flood Hazard Evaluation Report, West Creek Vil- 
of Evans Mills, Jefferson County, New York. 
AD-A224 805/2/GAR 061,373 


EVAPORATION 


ane ary Strand Array Liquid Pumping System. 
PATENT-4 877 082 060,858 


EVAPORATORS 
Study of a liquid-vapor contact evaporator. 
DE90790630/GAR 060,857 


New Flow Regulation System for Dry Expansion Evapora- 


tors. 
PB90-267741/GAR 060,966 


EVOLUTION (BIOLOGY) 
American Catholic Responses to Evolutionary Theories, 


1845-75. 
AD-A224 682/5/GAR 059,735 


EXCAVATION 

Automated Excavation Study. 

AD-A224 982/9/GAR 
EXCAVATION EQUIPMENT 

tt and Testing of a Dry Feed Ejector for 

Backfilling Abandoned U: round Mines. 

PB90-264573/GAR 061,397 
EXCIMERS 

Laser Annealing of Silicon Clusters. 

AD-A224 946/4/GAR 
EXECUTIVES 

—- of Power Perceptions Held by Female Nurse 

and Female Business Executives. 

AD-A224 955/5/GAR 059,769 
EXERCISE (PHYSIOLOGY) 

Respiratory Chemosensitivity and Resistive Load Sensa- 

tion Influences on Ventilatory Control during Exercise. 

AD-A224 803/7/GAR 061,231 
EXHAUST FLOW SIMULATION 

—- of Internal Flow in a Ventral Nozzle for STOVL 


N9O-23404/ 8/GAR 059,617 


EXHAUST GASES 
Untersuchungen zur technischen Relevanz der Enttfer- 
nung von Stickstoffmonoxid aus Abgasen durch Absorp- 
tion in wa nm Loesungen von Metallchelatkom- 
plexen. (Investigations in the technical relevance of the 
removal of nitrogen monoxide from exhaust gases by ab- 
in watery solutions of metal cheiate complexes). 
TIB/A90-81407/GAR 060,660 


EXIT SIGNS 
Evaluation of Exit Signs in Clear and Smoke Conditions. 
PB90-269523/GAR 059,815 
EXOBIOLOGY 
ae Implementation Plan. 
1/9/GAR 062,348 
pe Medicine and Biology: A Continuing Bibliogra- 
phy with Indexes (Supplement 336). 
062,349 


059,987 


059,877 


N90-23877/5/GAR 
EXPERIMENT DESIGN 

Conceptual n of a ~ Belt Radiator (MBR) 

Shuttle-Attached iment. 

N90-23474/1/GAR 060,091 


EXPERIMENTAL DESIGN 


Optimal design and analysis of experiments. Foreign trip 
report, July 16-A 5, 1988. 
DE90012365/GAI 060,223 


Optimal design and Sa of experiments. Foreign trip 
— July 22-29, 1988. 

90012382/GAR 060,224 
Workshop on experimental design and quality improve- 
ment. Foreign trip report, June 9-16, 1990. 
DE90013300/GAR 061,077 


EXPERT SYSTEMS 


Expert System to Perform On-Line Controller Tunii 
AD-A224 969/6/GAR 06% J 


Quality of Expert Systems: Methods and Techniques-- 
Translation. 
echinaed 059/5/GAR 060,221 


i flashover yosoku expert system no kaihatsu. 
( it of an expert system for estimating fla- 
shover of contaminated insulators). 
DE90507844/GAR 060,391 


“ Based System for Hermes Orbital Operations 

N90-23443/6/GAR 062,298 

nae System for the ~wed of High Duty Bonded Joints 
in Aerospace Structures. 

N90-23753/8/GAR 060,854 


Advancing Automation and Robotics Technology for the 
Station Freedom and for the US Economy. 
N90-23899/9/GAR 062,327 


Expert System to Perform on-Line Controller Tuning. 
N90-23991/4/GAR , 


Viewpoint on the Contribution of Expert Systems of Lo- 
Roo-24002/0/GAR 060,230 
d’un Code de Calcul par un Systeme Expert 


of a Computational Code t an Expert System 
28/GAR ¥ Ne0, 808 
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(Runni 
PB90-; 


KEYWORD INDEX 


Control Method of Automated Vehicle with Ma- 
chine Vision. 
PB90-267519/GAR 062,403 


FAUST User Guide: User Instructions for the FAUST In- 
stallation in EME Nottingham Control Centre. 
PB90-267733/GAR 060,204 
EXPLORATORY WELLS 
Organic geochemical and tectonic evolution of the mid- 
continent rift system: Organic geochemistry and micropa- 
leont . Progress report. 
DE900! 107/GAR 061,362 
EXPLOSIVES 
Borohydride Catalysis of Nitramine Thermal Decomposi- 
tion and Combustion. 3. Literature Review and Wrap-Up 
Discussion of Possible Chemical Mechanisms. 
AD-A224 918/3/GAR 061,773 
EXPONENTIAL FUNCTIONS 
Strategy for wae Mixed and Pooled Exponentials. 
AD-A224 632/0/GA\ 061,067 
EXPORTS 
Offsets in Military Exports. 
PB90-215666/GAR 
F-18 AIRCRAFT 
Fighter Agility Metrics, Research, and Test. 
N90-23386/7/GAR 
F CODES 
Implementation of complex many-to-many relations in 


focus. 
DE90011300/GAR 060,697 


F REGION 
Effects of Magnetic Storm Phases on F-Layer Irregular- 
ities from Auroral to Equatorial Latitudes. 
AD-A225 045/4/GAR 059,696 
FABRIC FILTERS 
Combined nitrogen oxides/sulfur dioxide control in dry 
scrubber systems. Volume 1, Evaluation of additives and 
process modifications. 
DE90012028/GAR 060,604 
FABRIC LAMINATES 


Influence de Micro-Glissements sur le Comportement 
Macroscopique des Composites Tissus (Influence of 
Micro-Slips on the Macroscopic Behavior of Fabric Com- 


posites). 
PB90-265810/GAR 060,931 


FABRICATION 
Space plane model for visual measurement of aerody- 
namic heating. (Kuuryoku kanetu kashika sokutei yo 
space plane mokei no seisaku). 
DE90505514/GAR 062,335 


Composite Curing: A New Process. 
N90-23490/7/GAR 

FABRICS 
Optical Transmission Properties of Selected Shelter Ma- 


terials. 
AD-A225 072/8/GAR 060,937 


FABRY-PEROT INTERFEROMETER 
Line-imaging Fabry-Perot interferometer. 
DE90013175/GA 

FACSIMILE COMMUNICATION 
Interlibrary Loans via Facsimile: Performance and Cost 
Analysis. 
PB90-243767/GAR 

FACTOR ANALYSIS 
Family Factors and Retention: First Annual In Process 


Review. 
AD-A224 932/4/GAR 


FACTORIZATION 
Adaptive blocking strategy for matrix factorizations. 
DE90011108/GAR 

FAILURE 


Field and Laboratory Study of the Effects of Water Pump- 
ing Beneath Concrete Pavement Slabs. cinta 


059,839 


059,609 


060,921 


060,80% 
060,821 


061,284 


n 


i 
PB90-267121/GAR 


Causes and Control of Coal Mine Bumps. 
PB90-268772/GAR 

FAILURE ANALYSIS 
Health Management System for Rocket Engines. 
N90-23574/8/GAR 

FAILURE MODES 
Health Management System for Rocket Engines. 
N90-23574/8/GAR 060,094 


Experimental Evaluation of Software Redundancy as a 
Strategy for Improving Reliability. 
N90-23958/3/GAR 060,171 


Hod Testing Apparatus. 
NT-4 916 954 


FAITH (RELIGIONS) 
a Faith: A Critique and Analysis from an Evan- 


RbsAz2s 160/1/G) 
D-A225 160/1/GAR 059,738 
FALLOUT 
Off-Site Radiation Exposure Review Project: Phase 2 
soils program. Revision. 
DE90012890/GAR 061,224 


Thermoluminescence studies of NTS-related fallout expo- 
sures. Final report. 


061,416 


060,094 


060,806 


DE90013448/GAR 


FAMILIES 


Impact of Military Life on Spouse Labor Force Outcomes. 
AD-A224 934/0/GAR 061,327 


FAMILIES (HUMAN) 


Family Impacts on the Retention of Military Personnel. 
AD-A225 084/3/GAR 06 


FAMILY MEMBERS 
Family Factors and Retention: First Annual In Process 
Review. 
AD-A224 932/4/GAR 061,284 


Family Impacts on the Retention of Military Personnel. 
AD-A225 084/3/GAR 061,297 


Family Adaptation in the Military. 


061,324 


AD-A225 085/0/GAR 


FAMILY PLANNING 
Patterns of Mg <s and Individual Changes in Contra- 


061,298 


ceptive Practice, United States, 1965-1975. 
PB90-267436/GAR 

FAR INFRARED RADIATION 
a eaaaa Absorption by Small Silver Particles in Gela- 


AD-A224 588/4/GAR 059,883 


FAR ULTRAVIOLET RADIATION 
Collisionally Excited XUV and VUV Coherent Sources. 
AD-A224 728/6/GAR 061,840 
FARMS 
New York State farmstead demand-side management. 
DE90013007/GAR 059,662 
Food Grains: aa, for 1990 Farm Legislation. 
PB90-268350/GA! 159,772 
FASTENERS 


Guidelines for structural bolting in accordance with the 
AISC ninth edition ‘Manual of Steel Construction’. 
DE90012046/GAR 


Lunar Rated Fasteners. 
N90-23737/1/GAR 


FATHERS 
— Paternity Establishment Practices. Technical 


eport. 
PB90-260894/GAR 062,421 


FATIGUE 
Probabilistic approach to the certification for fatigue dura- 
bility of composite structures. 
DE90505521/GAR 060,917 
FATIGUE LIFE 


Anrisslebensdauervorhersa 
bruchmechanik fuer kurze 


060,779 


059,816 


062,314 


auf der Basis der Schwing- 
isse. (Crack initiation life pre- 
diction based on fracture mechanics for short cracks). 
TIB/A90-81419/GAR 
FATIGUE (MATERIALS) 
Practical Evaluation of Moisture Damage Cutoff Specifi- 
cations for Asphalt Concrete. 
PB90-264425/GAR 059,989 
Vaesymismitoitus 1990 (Fatigue Design 1990). 
PB90-266941/GAR 060,944 
He sions aes ig Peary auf der Basis der Schwing- 
bruchmechanik fuer kurze Risse. (Crack initiation life pre- 
diction based on fracture mechanics for short cracks). 
TIB/A90-81419/GAR 060,951 
FATIGUE (MECHANICS) 
Operational Load Measurements on Service Helicopters. 
AD-P005 982/4 
FATIGUE TESTS 


Characterisation of Fatigue of Aluminium Alloys by 
Acoustic Emission. Part 1: Identification of Source Mech- 


anism. 
N90-23522/7/GAR 060,977 


Characterisation of Fatigue of Aluminium Alloys by 
Acoustic Emission. Part 2: Discrimination Between Pri- 
mary and Other Emissions. 

N90-23523/5/GAR 060,978 


Fatigue Testing de "a Fibre Reinforced Epoxy Using 


the Wisper jue 
pee AR 060,926 


jue bey fe Apparatus. 
NT-4 91 


ann ACIDS 
Radioiodinated free fatty acids. Foreign trip report, No- 
vember 19-28, 1987. 
DE90012380/GAR 
FAULT DETECTION 
In situ Fault Detection by the Hybrid Ray Mode Method. 
AD-A224 735/1/GAR 060,808 


FAUST User Guide: User Instructions for the FAUST In- 

stallation in EME Nottingham Control Centre. 

PB90-267733/GAR 060,204 
FAULT TOLERANCE 

| oat Study of Fault Propagation in a Jet-Engine 


Controller. 
N90-23401/4/GAR 060,334 


Experimental Evaluation of Software Redundancy as a 


Strategy for Improving Reliability. 
N90-23958/3/GAR 060,171 


I 


060,806 


061,220 





FAUST SYSTEM 
FAUST User Guide: User Instructions for the FAUST In- 
stallation in EME Nottingham Control Centre. 
PB90-267733/GAR 060,204 
FCA REACTOR 
Authentication system for use at the Fast Critical Assem- 
bly (FCA). 
DE90013354/GAR 061,684 
FEDERAL AGENCIES 
U.S. Government Standard General Ledger. 
PB90-238726/GAR 
FEDERAL AID 
Economic Development Administration 1989 Annual 


Report. 
PB90-271693/GAR 
FEDERAL BUDGETS 
Space Funding: Nasa and DOD Activities for Fiscal Years 
1981 Through 1989. Fact Sheet for the Chairman and 
the Ranking Minority Member, Subcommittee on Science, 
peeng- | and Space, Committee on Commerce, Sci- 
sportation, US Senate. 
N9O-24187/8/GRR 059,552 


Initial OMB Sequester Report to the President and Con- 
ress for Fiscal Year 1991. 
'B90-267188/GAR 059,835 
FEDERAL BUILDINGS 
Tutorial on some sampling techniques used for measur- 
ng radon levels. 
DE90011312/GAR 
FEDERAL REGION IV 
Sixth annual Gatlinburg acid rain conference. Proceed- 


pee 
DE90012825/GAR 


FEEDBACK 
Gas exchange characteristics as indicators of the basic 
pa | factors in photosynthesis. Cumulative report for 
lay 1989. 
DE90012399/GAR 061,111 
FEEDBACK CONTROL 
Discrete Time H Infinity Control Problem: The Full-infor- 
mation Case. 
N90-24003/7/GAR 060,198 
Completion of the Squares in the Finite Horizon H Infinity 


Control Problem by Measurement Feedback. 
N90-24004/5/GA' 060,199 
Almost Disturbance Decoupling by Measurement Feed- 
back: A Frequency Domain Analysis. 

N90-24005/2/GAR 060,200 

FEEDING 

2T/D kaatsu nidan funryusho sekitan gasukaro tokusei. 
Gasuka seino to char kyokyuryo tono sogo kankei ni kan- 
suru kento. (Characteristics of a 2T/D pressurized two 
pos entrained-bed coal gasifier. Study of relation be- 


os corey be eeuaal and char recycle). 
DEO0S 3044 /' 060,426 


FEMALES 
Impact of Military Life on Spouse Labor Force Outcomes. 
AD-A224 934/0/GAR 061,327 

FERMENTATION 
Production of chemicals from food processing wastes 
using a novel fermenter separator. Annual progress 
report, September 1988-December 1989. 
DE90012542/GAR 060,699 

FERMILAB ACCELERATOR 
Fermilab Library projects. 

DE90012043/GAR 
Fermilab Library directions. 
DE90013525/GAR 

FERMILAB TEVATRON 
Motion control of the accumulator flying wires. 
DE90012048/GAR 


Resonant impedance in a toroidal beam pipe. 
DE90013786/GAR 062,172 


Preliminary simulations of the neutron flux levels in the 
Fermilab tunnel and proposed SSC tunnel. pm 
2,206 


059,539 


062,416 


060,671 


059,719 


060,811 


062,095 


062,007 


DE90014041/GAR 


FERRITES 
Development of new cathode materials for the use in 
molten carbonate fuel cells. Dutch MCFC development 
programme. Final report May 1986 to December. 
DES90797092/GAR 060,537 
FERROMAGNETIC MATERIALS 
Repetitive high energy pulsed power module. 
DE90013076/GAR 060,330 
Studies on Ferromagnetic Glass-Ceramics for Medical 
ications, 1989. 
PB90-267956/GAR 060,890 
Memoirs of the Government Industrial Research Institute, 
pcm No. 18, January 1990. Organo-Ferromagnetic 


Mat 
Pe90.2 269036/ GAR 059,869 


FERTILITY 
Toxic Potential of Nitroguanidine on Reproduction and 
Fertility in Rats. Volume 1. Part 1. 
AD-A224 663/5/GAR 061,238 


Toxic Potential of eon g TY on Reproduction and 
Fertility in Rats. Volume 


KEYWORD INDEX 


AD-A224 664/3/GAR 
FERTILIZING 
Representing Growth R to Fertilization in the 
Prognosis Model for Stand lopment. 
PB90-266008/GAR 061,346 
FIBER COMPOSITES 
Fundamental Concepts of Wettability and Interfacial Bond 
Str in Aluminum Matrix, SiC-Reinforced Composites. 
AD-A225 158/5/GAR 060,912 


Composite Curing: A New Process. 
N90-23490/7/GAR 060,921 


Rate Dependent Constitutive Models for Fiber Reinforced 


Polymer Composites. 
N90-23492/3/GAR 060,923 


Acoustc-Ultrasonic Nondestructive Evaluation of Materi- 
als Using Laser Beam Generation and Detection 
N90-23664/7/GAR * 060,927 


Influence de Micro-Glissements sur le Comportement 

Macroscopique des Composites Tissus (influence of 

a on the Macroscopic Behavior of Fabric Com- 

posites). 

PB90-265810/GAR 060,931 
FIBER OPTICS 

Ultra-Low — Optical Fiber Characterization System De- 


vel 
061,843 


061,239 


lopment. 
AD-A224 843/3/GAR 


Minilink |I: Prototype of a Miniature Self-Calibrating Fiber 
tic A Data Link. 
060,295 


Optic Analog 
AD-A224 995/1/GAR 


Method and Apparatus for Determining Optical Absorp- 
tion and Emission Characteristics of a Crystal or Non- 
Crystalline Fiber. 

PATENT-4 890 915 

Optical Fiber-to-Channel Waveguide Coupler. 
PATENT-4 930 854 060,298 
Fiber Bundle Homogenizer and Method Utilizing — 
PATENT-4 932 747 061,868 
Apparatus and Method for Minimizing Polarization-in- 
duced Signal Fading in an Interferometric Fiber-Optic 
Sensor Using Input-Polarization Modulation. 

PATENT-4 932 783 060,289 


Conformance Test for FDDI Medium Access Control 


(MAC). 

PB90-265323/GAR 060,128 
Mitsubishi Cable Industries Review, No. 79, April 1990. 
PB90-267832/GAR 060, 
— Response Evaluation of Pure Silica Core Image 


uides. 

PB90-267840/GAR 060,300 
FIBER OPTICS TRANSMISSION LINES 

Analytic and Experimental Comparison of Direct and Ex- 

ternal Modulation in Analog Fiber-Optic Links. 

AD-A224 959/7/GAR 060,293 

Minilink ||: Prototype of a Miniature Self-Calibrating Fiber 

Optic Analog Data Link. 

AD-A224 995/1/GAR 060,295 
FIBER ORIENTATION 

Structural Behavior of Composites with Progressive Frac- 


ture. 
N90-23477/4/GAR 060,919 


FIBER REINFORCED COMPOSITES 
Influence of Interfacial Shear Strength on the Mechanical 
Properties of SiC Fiber Reinforced Reaction-Bonded Sili- 
con Nitride Matrix Composites. 
AD-A224 968/8/GAR 060,907 
FIBERS 
Koon gas turbine yo fukugogata ceramic nenshoki no kai- 
hatsu. Sekkei, shisaku to nensho shiken kekka. (Develop- 
ment of ceramic hybrid combustor. Design and combus- 
tion test results). 
DE90503442/GAR 060,885 
FIBROBLASTS 
Covalent Incorporation of 3’-O-(4-Benzoyl) ATP 
into a P2 Purinoceptor in Transformed Mouse Fibrob- 


lasts. 
AD-A224 743/5/GAR 061,096 


FIELD EFFECT TRANSISTORS 
Semiconductor Measurement Technology: Thermal Re- 
sistance Measurements. 
PB90-269564/GAR 060,323 
FIELD EMISSION 
High-resolution simulation of field emission. 
DE90013640/GAR 
FIELD EQUIPMENT 
Design and Development of an Engineering Prototype 
Compact X-Ray Scanner (FMS 5000). 
AD-A225 115/5/GAR 059,785 
FIELD TESTS 


Methodology for Quantitative he pow of Experimen- 
tal to Predicted Chemical Deposition Da’ 
AD-A224 877/1/GAR 061,267 


FIGHTER AIRCRAFT 


Preliminary a Supersonic Short Takeoff and 
Vertical Landi STOvt) Fighter Aircraft. pen 


061,867 


Z 


062,118 


N90-23394/1/GAR 


FILAMENT WINDING 
Composite Curing: A New Process. 


FINITE ELEMENT METHOD 


N90-23490/7/GAR 


FILLERS 
Multi-Element i 
PATENT-4 902 450 
FILMS 
Measurements of Oil Film Thickness and Liner tempera- 
ture at Top Ring Reversal in a Diesel Engine. 
AD-A224 626/2/GAR 
FILTERS 
Performance analysis of a screenless (counter-current) 
Granular Bed Filter on a subpilot-scale PFBC, Volume 2. 


Final report. 
peacnnanmpeneabatit 


060,921 


Shell Generation. 
060,856 


060,952 


ahoncangetees 
pen rator-com 


Sultan queiags Germs Gun 00 teen eaten tee 
kusen ryusoku simulation program no kaihatsu. (High in- 
tensity cleaning of porous ceramic filter in coal gas filtra- 
tion-simulation of reverse flow rate). 

DE90503409/GAR 060,431 
Sekitan gasukayo porous filter no koatsu b 
Koatsu gyakusen koka to shujin ryusoku pag 
shitsu no hendo yosoku. (High int i 
porous ceramic filter in hot coal gas i 
Vaal ts Gon anh ansime aetna Of chain at 
velocity and pressure loss). 

DE90505552/GAR 


FILTRATION 


gasukayo porasu filter no koatsu ew. Gya- 
kaihatsu. bie in- 

ceramic filter in coal gas filtra- 
jion-simulation of reverse flow rate). 
DE90503409/GAR 


nels with permeable walls) 
TIB/B90-81364/GAR 
FINANCE 
National Patterns of Research and Development Re- 
sources: 1989. 
N90-24218/1/GAR 
FINANCIAL MANAGEMENT 


059,553 


Appendices A = E. 

AD-A225 118/9/GA 

Public-Private Ventures in Bachelor Quarters. A Solution 
to the Loss of yew? ‘aces Projects. Volume 3. 
Appendices F, G, snf H. 

AD-A225 119/7/GAR 061,302 
Public-Private Ventures in Bachelor Quarters. A Solution 
to the Loss of er Construction Projects. Volume 4. 
Appendices | 

AD-A225 120/5/: . 061,303 


Public-Private Ventures in Bachelor Quarters: A Solution 
to the Loss of Military Construction Projects. Volume 1. 
Findings, Conclusions, and Recommendations. 

AD-A225 129/6/GAR 061,306 


Finanzierur von Raumfahrtgrossproj 
cae nanzierung fuer Ein 
Fin eat ot Pro 


Transportation 
‘oject for the Ssps). 
N90-23456/8/GAR 


en: Entwicklung 
(Financing of 
; Research on the 
062,300 
egon’s Continuing Transit Financing 
1988 Oregon Public Transportation 
062,423 
Assessing ’s Continui Transit Financing 
System. Volume 2. Augmented Analysis of Oregon’s Spe- 
cial Need Ti ition Providers. 
PB90-238759/GAR 062,424 
Assessing Oregon’s Continui Transit Financing 
System. Volume 3. Constructing 1990 Public Trans- 
portation Study Process. 
PB90-238767/GAR 062,425 


FINITE DIFFERENCE THEORY 
Low Prandtl Number Convection in a Rectangular Cavity 
= Longitudinal Thermal Gradient and Transverse G-Jit- 


N90-29695/1 /GAR 061,827 
FINITE ELEMENT ANALYSIS 

ante Node Correction and Superconvergence in the 

AD-A224 773/2/GAR 061,001 


FINITE ELEMENT METHOD 
Lawrence Livermore National Laboratory post-Loma 
phe Pe Seismic analysis of an elevat- 
portion yy Bridge distribution system structure. 
DE90013518/GAR 059,997 
Stars: An Integrated General-Purpose Finite Element 
Structural, — and Aeroservoelastic Analysis 


Computer Pri 
N90-23768/6 GAR 061,982 


Finite omy ae of Structural py ot Using 
es lodels with Application to a Lip Prob- 


pon ny 1. 
Study. 
PB90-238742/GAR 
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N90-23769/4/GAR 
FIR TREES 


ae © —_ se in the 


P00-286008/G, GAR 061,346 


FIRE BEHAVIOR 


061,983 


Windows of Acceptable Burning 
ired Fire Behavior. 
061,352 


Recent Developments in Metal and Nonmetal Mine Fire 
Protection. Proceedings: Bureau of Mines Technology 
Transfer CO., October 18-19; rogee 


265471/GAR 


FIRE RESEARCH 
FIREDOC Users Manual (Revised). 
PB90-271800/GAR 
FIRE RESEARCH INFORMATION SERVICES 
FIREDOC Users Manual (Revised). 
PB90-271800/GAR 
FIRE STATISTICS 
Development of an Instructional Program for Practicing 
Engi Hazard | Users. 
PB90-265315/GAR 062,417 
FIREDOC SYSTEMS 
FIREDOC Users Manual (Revised). 
PB90-271800/GAR 
FIRES 
Tiger Team assessment of the ween National Lab- 
oratory. Volume 2, 
DE90013588/GAR 061,210 
TASEF: Temperature Analysis of Structures Exposed to 
Fire. User's Manual. 
PB90-267030/GAR 059,821 
FISH CREEK 
—— of habitat modifications on habitat composition 
and anadromous saimonid = in Fish Creek, 
Oregon, 1983--88. Annual report, 1988. 
DE90014143/GAR 061,431 
FISHERIES 
Proceedings of the anadromous fish release strategies 


DE90014142/GAR 061,430 


Evaluation of the contribution of fall chinook salmon 
reared at Columbia River hatcheries to the Pacific salmon 
fisheries. Appendix: Final report. 

DE90014144/GAR 061,432 


Hatchery Effectiveness Technical Work Group: Retreat 


BE90014146/GAR 061,434 


a 2 Grant College Program Project Directory 


1990-1 
PB90-266875/GAR 059,653 


Fishery Bulletin, Vol. 88, No. 2, 1990. 
PB90-268293/GAR 


Fishery Bulletin, Vol. 87, No. 4, October 1989. 
PB90-268640/GAR 


Ecuadorean Fishit 
PB90-270612/GA\ 


FISHES 
Effects of Pressure on Membrane-Associated Receptors 
and Effector Elements. 
AD-A224 871/4/GAR 061,097 


Individual-based modeling, population dynamics, and fish- 
success. 


eries recruitment 

DE90013826/GAR 061,429 
FISHING 

Ecuadorean a 

PB90-270612/GAI 
FISHING INDUSTRY 

ects yo ome Oil and Gas Activities = 

Oregon ington Indian Tribes: Description o 

Overall Legal Envonment and Logal Status of 18 Specr 

PB90-263336/GAR 059,756 


FISSION PRODUCT RELEASE 
Chemistry of iodine in reactor safety. Foreign report, 
May 31-June 9, 1988. i 
DE90012311/GAR 061,513 
lodine and —- Fi n Febru- 
eens. ‘oreign trip report, 
S00 1237T/GAR 059,880 


Radionuclide Release Calculations for Selected Severe 
Accident Scenarios. ntal Calculations. 
NUREG/CR-4624-V6/GAR 061,643 


FIXED WINGS 
Extension of a Three-Dimensional Viscous Wing Flow 


Analysis. 
N90-23348/7/GAR 059,563 
FLAME DEFLECTORS 


060,064 


060,064 


059,654 


061,713 


Industry, 1989. 
059,656 


industry, 1989. 
059,656 


Perforated Flame 
PATENT-4 934 927 


FLAMES 
Suiryu model kashika shuho ni 
Saal es aude tones Ghee th Nishitsugata nenshoki 


059,805 


turbine nensho- 


KW-40 VOL. 90, No. 23 


KEYWORD INDEX 


to hoen kyokagata nenshoki no tokusei. (Flow and mixing 
characteristics of gas turbine combustor using water flow 
model (Part 1). Characteristics of venturi combustor and 
advanced rich-lean combustor with pilot flame). 
DE90505553/GAR 060,074 
Contributions a I’Etude des Flammes Parietales Turbu- 
lentes de Diffusion (Contributions to the Study of Parietal 
Flames Due to Turbulent Diffusion). 
N90-23519/3/GAR 060,080 
Combustion in Turbulent Jets and Buoyant Flames. Final 
Report-Phase 1 (January 1, 1987-December 31, 1989). 
PB90-269655/GAR 060,062 
FLASH LAMPS 
Measurements of the radiant of the flashiamp 
arrays used in the multi-segment nee (MSA). 
DE90013520/GAR 061,859 
FLAVIVIRUSES 
Novel Approaches for Targeting Antiviral Agents in the 
Treatment of Arena-, Bunya-, Flavi- and Retroviral Infec- 


tions. 
AD-A225 010/8/GAR 061,189 


FLAVOR MODEL 
New symmetries in heavy flavor physics. 
DE90013583/GAR 

FLEXIBLE PAVEMENTS 
Evaluation of AC-10 Asphalt Cement. 
PB90-262775/GAR 059,988 
Practical Evaluation of Moisture Damage Cutoff Specifi- 
cations for Concrete. 

059,989 


062,111 


Asphalt 
PB90-264425/GAR 
Experimental _ to Minimize Rutting. 
PB90-266230/GAR 
Cold ae Materials Study. 
PB90-266362/G. 060,015 


Code de Bonne Pratique pour la Formulation des En- 
robes Bitumineux Denses (Rules of Good Practice for 


ies ——— Mixes). 
PBOe?2 059,990 


FLIGHT scion, 
Estimating Short-Period Dynamics Using an Extended 


Kalman Filter. 
N90-23392/5/GAR 059,611 
ing bei der Parameteri- 


Beitrag zur Genauigkeitsst 

dentifizierung nichtlinearer esse am Beispiel der 
Flugzeugbewegung. (Contribution to increased accuracy 
in parameter identification of non-linear processes using 
the example of aircraft motion). 
TIB/B90-81365/GAR 059,587 


FLIGHT CONTROL 
Robust and Adaptive 
AD-A224 810/2/GAR 
Helicopter cna Management. 
AD-P005 989/ 059,605 
Miniaturization Flight Deflection Measurement System. 
PATENT-4 896 533 059,621 
FLIGHT CONTROL SYSTEMS 
eae ee Ce 
Altitude Control of Seaskimming Missiles--Translation. 
AD-A225 066/0/GAR 061,329 
FLIGHT CREWS 
Personality Factors in Flight 
Leader Characteristics and 
Mission Air Ti Simulation. 
N90-23370/1/GAR 
FLIGHT ENVELOPE 
Controlling the Dynamic Environment during NOE Flight. 
AD-P005 /0 ™ 058,601 
FLIGHT LOADS 
tional Load Measurements on Service Helicopters. 
POO5 982/4 059,599 
FLIGHT MANEUVERS 
Evaluation of Potential Damage to Unconventional Struc- 


tures by Sonic be 
AD-A225 029/8/GAR 059,589 


FLIGHT MECHANICS 
Anwendbarkeit einfacher Hubschraubermodelle fuer fl 
mechanische Untersuchungen. (Applicability of si 
helicopter models for flight mechanical investigations). 
TIB/B90-81367/GAR 059,588 


FLIGHT OPERATIONS 
Personality Factors in B, 
Leader Characteristics 
Mission Air Transport 
N90-23370/1/GAR 
FLIGHT PATHS 
ae of Optical Flow Patterns during Low-Altitude 


ight. 
AD-A224 974/6/GAR 060,243 


FLIGHT SAFETY 
Ergebnisse der Tcas-2 Simulationen in Rekonstruierten 
Gefaehrlichen (7/86 Bis a —— of 
TCAS-2 Simulations in Reconstructed Dangerous En- 
counters (July 1986 to June 1989)). 
N90-23375/0/GAR 062,411 


FLIGHT SIMULATION 


— tion of Vertical Axis Handling Qualities for Heli- 
lover and NOE Flight. 
AD-POOS 979/0 059,596 


060,013 


059,624 


tions. Volume 1: 
erformance in a Full- 


059,638 


tions. Volume 1: 
erformance in a Full- 


059,638 


Simulation. 


MBB Simulation Facilities Applied for Rotorcraft Re- 
search 


AD-P005 981/6 059,598 


Ergebnisse der a Simulationen in Rekonstruierten 
Gefaehrlichen Begeg n (7/86 Bis 6/89) (Results of 
TCAS-2 Sunulatone in leconstructed 

counters (July 1986 to June 1989)). 
N90-23375/0/GAR 


a hter Agility Metrics, Research, and Test. 
23386/7/GAR 059,609 


Extrtng Shor Pod Dynamics Using an Extended 


pies 5/GAR 059,611 
Observations on Fatigue Crack Growth in 
502 5 it Material under Flight-Simulation —. 
N90-23760/3/GAR 060,981 
lapsa 2 Small-Scale System Specification 
N90-24103/5/GAR 
Real-Time Simulation Clock. 
PATENT-4 918 652 
FLIGHT SIMULATORS 
-Oriented Software Requirements Specification for 
the UH-1 Helicopter Flight Simulator. 
AD-A225 041/3/GAR 059,758 
Mission-Oriented ‘es \ ag Criteria for Helicopter 
in via In-Flight Simulat 
AD-P005 978/2 059,595 
Simulator Evaluation of the Final Approach Spacing Tool. 
N90-23374/3/GAR "962,357 
Voice Measures of Workload in the Advanced Flight 
Deck: Additional Studies. 
N90-23887/4/GAR 059,784 
FLIGHT TESTING 
— Qualities Criterion for Very Low Visibility Rotor- 
E —* Flight. 
059,597 


RoPoos 980/8 
= ——— Environment during NOE boot 


Dangerous En- 
062,411 


059,633 


060,127 


Controlli 
AD-P005 
FLIGHT TESTS 
Fighter Agility Metrics, Research, and Test. 
NS0-28306/7/GaR 
FLOCCULATION 
Distribution functions and moments in the theory of co- 


— 
TIB/B90-81433/GAR 059,948 
FLOOD CONTROL 


Overwegingen Bij Het Bepalen van de Meest ee 
Hoogte van de Zeedijken (Considerations Concerning the 
Determination of the Most Desirable Height for Sea 


Dikes). 
N90-23853/6/GAR 061,727 


Hydraulic Stability of Articulated Concrete Block Revet- 
ment Systems during Overtopping Flow. ome 
On 


059,609 


PB90-266156/GAR 


FLOOD PLAINS 
ial Flood Hazard Evaluation Report, West Creek Vil- 
of Evans Mills, Jefferson County, New York. 
AD-A224 805/2/GAR 061,373 
FLOODING 
Special Ficod Hazard Evaluation Report, West Creek Vil- 
lage of Evans Wiilis, Jc*ferson County, New ‘’ork. 
AD-A224 805/2/GAR 061,373 
FLOODS 
ogni Embankment Damage during Overtopping 


PB90-266107/GAR 060,006 


FLOORS 
Malade Fuktspaerrar i Golvkonstruktioner (Painted Mois- 
ture Barriers in Flooring Systems). 
PB90-267006/GAR 059,819 
Mitsubishi Technical Review, Vol. 27, No. 2, Series 78, 
June 1990. 
PB90-269150/GAR 060,867 
FLORIDA 


Interim Radon-Resistant Construction Guidelines for Use 
in Florida-1989. 
PB90-265349/GAR 060,648 


Mitigation of Hurricane Losses: Federal, State and Local 

Programs. 

PB90-265935/GAR 062,290 

Economic Impact of Bluebelting Incentives on the Marina 
in Florida. 


Industry in 
PB90-266180/GAR 062,418 


Enhancement to FDOT Truck Weighing Program. 
PB90-267154/GAR 062,402 
Managing Florida’s Coastal Resources: Technical Com- 
xity and Public Attitudes. 
PB90-272147/GAR 061,441 
FLOTATION 
Ultra-fine coal characterization. 10th quarterly report, 


June 1, 1986-August 31, 1986. 
DE90009051/GAR 060,451 


FLOW CHARTS 


Semantics of Data Flow Diagrams. 


N90-24181/1/GAR 060,190 





FLOW DISTRIBUTION 
Gas turbine tokei nenshoki deguchi danmen deno fusoku 
oyobi ondo bunpu no sokutei. (Measurement of velocity 
and temperature profiles at the exit plane of a tubular 


= turbine combustor) 
90505519/GAR 060,071 


Extension of a Three-Dimensional Viscous Wing Flow 


N90-23348/7/GAR 059,563 


Computational Em pg of the Flowfield of a Two-Dimen- 
sional Ejector Nozzle. 

N90-23406/3/GAR 060,090 
Equilibrium Radiative Heating Tables for Earth Entry. 
N90-23675/3/GAR 062,340 


FLOW MODELS 
Chikei, netsuteki joken wo uO Se 
no suchi — no kaihatsu 
taiki 
al 


haigasu kakusan 
Chikel wo ke wo koryo shita 


FLOW RATE 
Migratory behavior and adult contribution of summer out- 


ee ter Se oy chinook salmon in John Day Reser- 
voir, 1981-1 Final report. . 
DE90014153/GAR 061,438 


Sekitan gasukayo porasu filter no koatsu gyakuryu. Gya- 
kusen ryusoku simulation program no kaihatsu High in- 
tensity cleaning of porous ceramic filter in coal gas filtra- 

pm: Aeron ty of reverse flow rate). osnest 


DE90503409/GAR 

Sekitan gasukayo porous filter no koatsu gyakusen. 
Koatsu Ph a mr koka to shujin ryusoku atsuryoku son- 
shitsu no hendo yosoku. (High intensity cleaning for 
Porous ceramic filter in hot coal gas cleaning. Cleaning 
effect in hot coal gas and simulation of changes of face 
velocity and pressure loss). 

DE90505552/GAR 060,436 

FLOW REGULATORS 


New Flow Regulation System for Dry Expansion Evapora- 


tors. 
PB90-267741/GAR 060,966 


FLOW SEPARATION 
Three-Dimensional Unsteady Separation at Low Reyn- 
olds Numbers. 
AD-A225 167/6/GAR 059,559 
FLOW STABILITY 
Nonlinear Interactions in Mixing Layers and Compressible 
Heated Round Jets. 
N90-23674/6/GAR 059,572 


FLOW THEORY 
Applications of Polyhedral Combinatorics to Multicommo- 
dity Flows and Compact Surfaces. 

N90-24060/7/GAR 061,032 
Short Proofs on Multicommodity Fiows and Cuts. 
N90-24061/5/GAR 

Structure at Infini 
N90-24108/4/GA 


FLOW VISUALIZATION 
Ecoulements Cisailles Tridimensionnels. Visualisation de 
Ecoulement Autour d’une Aile a Forte Fleche et Forte 
Incidence (Three-Dimensional Shear Flows. Visualization 
pda Meg around a Very Sweptback Wing at High Angle of 


ck). 
PBO0-269861 /GAR 059,583 


FLUE GAS 
Combined SO(sub x), NO(sub x) removal and concentra- 
eee ee ee an electrochemical membrane. 
Quarterly report, February-April 1987. 
DE90010009/GAR 060,595 
Combined nitrogen oxides/sulfur dioxide control in dry 
scrubber systems. Volume 1, Evaluation of additives and 
S. 


ea ocess modification 
E0001 2028/GAR 


be tion to define the physical/chemical constraints 
jimit P nce x) emission reduction achievable by 
reburring Quarterly report 5. 
E9001 402/GAR 060,605 
wie to define the physical/chemical constraints 
limit i x) — ‘iia sae achievable by 
jarterly report No. 4. 
Beso MGa/GAR 060,606 
pereny ay to define the physical/chemical constraints 
ich limit NO(sub x) emission reduction achievable by 
peal . Quarterly report No. 3. 
DE90012404/GAR 060,607 
wich ft to define the physical/chemical constraints 
limit ‘jan x) boy ae reduction achievable by 
report No. 
E9001 405/GAR 060,608 
Inv ition to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by 
. Quarterly report No. 1. 
/GAR 060,610 
ition to define the physical/chemical constraints 
ae ee 
t ’ r lo. 9. 
990019648/GAR 060,611 
nena to define the physical/chemical constraints 
imit NO(sub x) emission reduction achievable by 
reburning. Quarterly report 8. 


061,033 


of a Structured System. 
061,048 


060,604 


KEYWORD INDEX 


DE90012649/GAR 060,612 


a to define the physical/chemical constraints 
ae 


DESO0TSSSO/GAR 060,613 


| ition to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by 


ee ee report 6. 
DE90012651/GAR 060,614 


Novel liquid membrane technique for removal of SO(sub 
F ateanay hn from flue gas. Final report, April 15, 1987- 


‘ebruary 
DE9001 4757/GAR 060,626 


NOx-char reactions: Kinetics and transport aspects. 
Quarterly technical progress report, 1 January 1990-31 


March 1990. 
DE90013785/GAR 


ized conditions vl coal gas). 
DE90503407/GAR 


Niedertemperatur-Aktivierung von CuPc zur ka’ 
NO-Reduktion. (Low-temperature activation of 


catalytic NO reduction). 
TIB/A90-81411/GAR 


FLUID DYNAMICS 
Upwind Formulations and Non Equilibrium Chemistry. 
N90-23691/0/GAR 059,573 
Etude Experimentale du Comportement Dynamique d’une 
Grille d’Aubes (Experimental Study of the Dynamic Be- 
havior of a Cascade). 
PB90-265729/GAR 059,580 


FLUID FLOW 
page kinetic theory, lattice gas dynamics and founda- 


poly gee Foregn. trip report, 
TOciober ; + 
DESooTzSse/GAR 


060,662 


062,020 
a western Colorado slope. Revision 1. 

061,375 
Convection Naturelle Thermique et Solutale (Thermal and 
Fluid Natural ‘ 


PB90-265778/GAR 061,831 


FLUID MECHANICS 
Suiryu model ryudo kaiseki system no kaihatsu. Kosoku 
VTR ni yoru sokudo vector sokutei shuho. (Development 
of advanced flow simulation system by water flow model. 
New measurement method of velocity vectors using a 


- speed VTR). 

DE90503438/GAR 061,826 
Technical Accomplishments of the NASA Lewis Re- 
search Center, 1989. 

N90-24220/7/GAR 062,268 

FLUID-STRUCTURE INTERACTIONS 
Belastu auf S ‘omponenten von LWR-Ani 

waa itransienten. (Loads on LWR = 
components during accident transients). 
TIB/B90-81395/GAR 061,656 

FLUIDIZED-BED COMBUSTION 
Ermittlung und Verminderung der Schadstoffemission bei 
a leuerungen. (Datermination and reduction of 
air pollutant emissions during fluidized-bed firing for rh A 
TIB/A90-81406/GAR 

FLUIDIZED BED PROCESSING 
Food Freezing in the Intermediate Fluidized Bed. 
PB90-267477/GAR 


FLUIDIZED BEDS 
Fluidized bed pressure probes. 
DE90009666/GAR 060,034 
Mathematical and numerical study of nonlinear waves 
arising in a one-dimensional model of a fluidized bed. 


August 16, 1989-August 14, 1990. 
DES0013962/GAR 060,051 


Nocturnal flow on 
DE9001 3283/GAR. 


059,661 


FLUIDS 
— - 
tober 14, 1 
DE90012279/GAR 
Rational approximations to fluid properties. 
DE90012531/GAR 

FLUORESCENCE 


Effects of Beta-Cyclodextrin on Selected Xanthene Dyes, 
Coumarins and Pyrromethane-BF(2) Complexes in Aque- 


ous Solutions. 
AD-A224 589/2/GAR 060,892 


Pulsed laser fluorometry for environmental monitoring. 
DE90013163/GAR 061,102 
Foerster, Dexter, and Inokuti-Hirayama models of the 
= = of fluorescence amplitude: An anno- 
ta ibliography. 
DE90013307/GAR 
FLUORESCENT DYES 
Release of Calcium from aeons get in Rat Baso- 
lic Leukemia Cells Monitored with Fluorescent 


Probe ch 727/8/ Can 


FLUORESCENT LAMPS 
Direct installation of lighting measures in small nonresi- 


De90013364/h 
DE90013384/GAR 059,797 


a. Foreign trip report, Oc- 
7 059,850 


061,819 


059,881 


061,095 


FOOD STORAGE 


FLUORO COMPOUNDS 
Substituted 1,1,1-Triaryi-2,2,2-Trifluoroethanes and Proc- 
PATENT-4 885 116 
FLUOROCARBONS 


Elastomer ay Studies. 
N90-23542/5/GAR 


FLUOROMETERS 


Pulsed laser 
DE90013163/GAR 
FLUOROMETHANE LASERS 


——e high-powered won nate - Sot 
report, September january 1 
Desoooesee GAR 061,853 


FLUX DENSITY 
= Frequency, High Temperature Specific Core 
and Dynamic B-H Hysterean Loop Characters of Sot 
23663/9/GAR 060,280 
FLY ASH 
Detoxification and ion of useful products from 
DE90010920/GAR 060,696 
Seen een Beate 6 ate 08 Banh ne ee 
haichu minenbun 


059,959 


060,936 


for environmental monitoring. 
061,102 


Alkali- egate Reaction in Concrete Containing 

Ash: Fae Report. ” 

PB90-267055/GAR 059,991 

Creep and Shrinkage Properties in Concrete Containing 

Pie0-267080/GAR 059,992 

—_ of Fly Ash on the Sulphate Resistance of Con- 

fe. 

PB90-267097/GAR 059,993 

Preliminary Engineering, Monitoring of Construction, and 

Initial Performance Evaluation: Use of Ponded Fly Ash in 

— Road Base. 

PB90-267279/GAR 060,025 
FOG 

Verzuringsonderzoek bij ECN. (ECN research on acidifi- 

cation). 

DE90797094/GAR 060,638 
FOILS (MATERIALS) 

eee ot oe ee ee oe. P-Covered and 


H(D)-Covered (100)-Oriented W Fi 
AD-A225 148/6/GAR 


FOKKER AIRCRAFT 
Stichting Nationaal Lucht- en Ruimtevaartiaboratorium, 
Versiag’over Het Jaar 1987 (Activiies Report in. Aero: 
space and 4 
N90-24224/9/GAR 059,620 
FOLIAGE 
ALP FOPEN Site Description and Ground Truth Summa- 
ry. 
AD-A224 857/3/GAR 060,256 
FOOD 
Food and Agri 
PROOLT22OT/GAR 
FOOD COMPOSITION 
USDA Nutrient Data Base for Standard Reference, Ab- 
= og Release 9 (IBM PS/2-720K) flor 
PBg0 50801 /CAR 061,172 


USDA Nutrient Data Base for Standard Reference, Ab- 
breviated Version, Release 9 (IBM PC/AT-1.2M) (for 


Microcomputers). 

PB90-502535/GAR 061,173 
USDA Nutrient Data Base for Standard Reference, Full 
=— Release 9 (IBM PC/ATAA .2M) (for Microcomput- 
PB90-502584/GAR 

USDA Nutrient Data Base for Standard Reference, Sup- 
pam to Release 8 (IBM PC/AT-1.2M) (for Microcom- 
Pgs0-402592/GAR 061,175 

FOOD INDUSTRY 


059,901 


Export Directory, 1990. 
059,645 


061,174 


on ne a. 
energiebesparende 


Investigation of 
pte (Onderzoek naar 
tuur. Deel 1). 
DE 797096/GAR 
FOOD PROCESSING 
Analysis of Thermal Process of Low-and High-Acid Foods 
7 irigid C - 


in Semirigid 
AD-A225 195/7/GAR 059,657 


Food Freezing in the Intermediate Fluidized Bed. 
PB90-267477/GAR 
FOOD SERVICE 
Methodology for Determining Consumer Attitudes and 
Behavior Air Force 
AD-A224 645/2/GA 059,762 
FOOD STORAGE 
Salmon Quality: The Effects of ice and Chilled Seawater 


maatregelen 
059,659 


059,661 


December 1,1990 KW-=41 





PB90-265182/GAR 059,660 


FOREBODIES 
Actuated Forebody Strakes. 
PATENT-4 917 333 059,622 


FORECASTING 
auf der Basis der 


Anrisslebensda: Schwing- 
bruchmechanik fuer kurze Risse. (Crack initiation life pre- 
diction based on fracture mechanics for short cracks). 

TIB/A90-81419/GAR 060,951 


FOREIGN GOVERNMENT 
Democratic People’s Republic of Korea: Government 
Structure. A Reference Aid. 
PB90-927907/GAR 059,541 


FOREIGN TECHNOLOGY 1s ities 
Ada Compiler Validation a ~ god Isys Limited, 
AlsysCOMP 037 V4.3, INMOS Transputer im 
mented on a B405 TRAM (bare) (Host), INMOS T222 
Transputer Implemented on a 8416 TRAM (bare) 
(Ti ), 891213N1.10201. 

AD-A224 577/7/GAR 060,129 


Comparative Engine Performance Measurements Held in 
Torino, italy on 14-15th May 1990, London, United King- 
dom, 17-18 May 1990, Montreal, Canada, 4-5th June 
1990 and Monterey, California, 7-8th June 1990 (Mesures 
Comparatives des Performances des Moteurs). 

AD-A224 601/5/GAR 060,066 
Potential Energy Surfaces and Stability of High Energy 
Content Excited Bound Clusters. 

AD-A224 611/4/GAR 059,885 


Ada Compiler Validation Summary Report: Alsys, Alsy- 
COMP-018, Version 4.32, VAX 6210 (Host and Target), 
891208A1.10228. 

AD-A224 616/3/GAR 060,131 


Ada Compiler Validation Summary Report: Alsys, Alsy- 
COMP-010, Version 4.32, MicroVAX ll (Host and Target), 
891208A1.10229. 

AD-A224 617/1/GAR 060,132 
Ada Compiler Validation Summary Report: Certificate 
Number: 900204N1.10252 SD-Scicon pic XD Ada 
— V1.0-08 VAX Cluster Host and MC68000 


AD A224 627/0/GAR 060,133 


Ada Compiler Validation Summary Report: Certificate 
Number: 900115A1.10240 an. — 043, Version 
4.4 Macintosh licx Host and Target. 

AD-A224 635/3/GAR 060,134 


Ada Compiler Validation Summary Report: Certificate 
Number: 900208A1.10242 THOMSON-CSF, Division 
CIMSA SINTRA AisyCOMP 041, Version 4.23 VAX 3300 
Host and THOMSON MLX32/20T Target. 

AD-A224 636/1/GAR 060,135 


Ada Compiler Validation Summary Report: Certificate 
Number: 900208A1.10243 THOMSON-CSF, Division 
CIMSA SINTRA AlsyCOMP-041, Version 4.23 VAX 3300 
Host and THOMSON CM68 (68020/68881) Target. 

AD-A224 783/1/GAR 060, 137 


Examination of the ee 4 between Surface En- 
hanced Raman Scattering (SERS) Intensities and Surface 
Concentration for Pyridine Adsorbed at the Polycrystalline 
Gold/Aqueous Solution Interface. 

AD-A224 801/1/GAR 059,891 


ONR Far East Scientific information Bulletin. Volume 15, 
Number 3, > 1990. 
AD-A224 815/1/GAR 060,822 


Effects of Age, Educational Level and Branch Member- 
ship Upon the Attitudes of Young, Male RAN Officers. 
Part 2. Between Branches. 

AD-A224 816/9/GAR 061,326 


Graph Match a 

AD-A224 819/3/GAR 060,255 
Strategy Differences in Map Information Use for Route 
Following in Unfamiliar Cities; Implications for In-Car 


Navigation Systems--Translation. 
AD-A224 875/5/GAR 059,768 


Effect of Condensation in Clothing on Heat Transfer-- 


Translation. 

AD-A224 876/3/GAR 061,232 
Extension of the Kremers/Van Norren Model for Retinal 
Light Damage and Consequences thereof for Occupa- 
tional Safety. 

AD-A224 879/7/GAR 061,213 


Effect of Stereoscopic Presentation on a Simulated Air 
Traffic Control Task. 
AD-A224 880/5/GAR 062,407 


Driver-Car Interfacing and Mental Workload: a 
Review of the Literature. 
AD-A224 881/3/GAR 062,372 


——— of a Simple Method for Color Monitor Recali- 


bration. 
AD-A224 882/1/GAR 060,284 


‘Ei Source’ Rocket of the Soviet Union. 
AD-A224 938/1/GAR 060,085 


Theoretical and i Comparison of Infra-Red 
ip Visible Laser ittering from a Variety of Surface 
A224 991/0/GAR 061,851 


Procases fr Aseeing the Tamal Sabi of Han 
Based Liquid Propeliants. Revision. 
AD-A224 999/3/GAR 061,775 


Optical Properties of Aerosols. 
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KEYWORD INDEX 


AD-A225 007/4 ‘GAR 059,898 
o—_ of Expert Systems: Methods and Techniques-- 


AD AzeS 059/5/GAR 060,221 


Design of an X-Band PIN Diode Phase Shifter by Com- 
puter Optimization--Transiation. 
AD-A225 060/3/GAR 060,266 


KIBOWI: A Training Wargame for the Royal Netherlands 
--Transiation. 
AD-A225 061/1/GAR 061,320 


GaAs MMIC Mixer for 8-12GHz, Based on 0.5 microme- 
ter Gate Length D-MESFETS. Volume 1. Design and 
Layout--Translation. 

AD-A225 062/9/GAR 060,267 


Planar Near-Field Measurement of Non-Reciprocal An- 
tennas--Translation. 
AD-A225 063/7/GAR 060,262 


Feasibility Study of a Non-Reciprocal Latched Ferrite 
Phase Shifter in the 92-96 GHz Frequency Band--Trans- 


lation. 
AD-A225 064/5/GAR 060,268 


Measurement Results of the FEL-TNO Planar Rectangu- 
lar Near Field Facility (1978-1989)--Translation. 
AD-A225 065/2/GAI 060,263 


Description of Sea Wave Motion and Its Influence on the 
Altitude Control of Seaskimming Missiles--Translation. 
AD-A225 066/0/GAR 061,329 


Ada Compiler Validation Summary Report: Certificate 
Number 891129A1.10227 Alsys, AlsyCOMP-011, Version 
5.1, VAX 6210 Host and Motorola MVME133A20 (68020/ 
68881) Target. 

AD-A225 093/4/GAR 060,141 


Summary of Transonic Natural Laminar Flow Airfoil De- 
velopment at NAE (Resume Des Recherches de I’Ena 
sur des Profils Aerodynamiques A Ecoulements Lamin- 
aires Naturels Transsoniques). 
AD-A225 102/3/GAR 059,558 
Ada Compiler Validation Summary Report: Certificate 
Number: 891102A1.10195 Alsys, Al: IMP 012, Version 
5.1, HP 9000 S 370 Host and Motorola MVME121 
(6801 0) Target. 
AD-A225 103/1/GAR 060,142 
be ge Stress in the Oceans. 

5 172/6 061,744 
Ada Compiler Validation Summary Report: Certificate 
Number 90013111.10267 Telesoft TeleGen2 Ada for SCO 
Unix V.3 ALR 386/216 Host and Target. 
AD-A225 187/4/GAR 060, 143 
Military-Scientific Dialogue. 
AD-P005 975/8 059,592 

ign Requirements for Future Commercial Operations. 
AD-P005 977/4 059,594 
Mission-Oriented Flying Qualities Criteria for Helicopter 
ign via In-Flight Simulation. 

AD-P005 978/2 059,595 
per tion of Vertical Axis Handling Qualities for Heli- 

lover and NOE Flight. 
AD-POOS 979/0 059,596 


MBB Simulation Facilities Applied for Rotorcraft Re- 


search. 
AD-P005 981/6 059,598 


tional Load Measurements on Service Helicopters. 

AD-P005 982/4 059,599 
Flight Evaluation of an Advanced Engine Display and 
Monitoring System. 

AD-P005 983/2 059,600 
Minimisation of Helicopter Vibration through Active Con- 
trol of Structural Response. 

AD-P005 985/7 059,602 


Impacts of Rotor Hub Design Criteria on the Operational 
Capabilities of Rotorcraft Systems. 
AD-P005 986/5 059,603 


jee dns Aerodynamic Design of the Fenestron for Improved 


AD-P005 987/3 059,560 
Helicopter (Performance) Management. 

AD-P005 989/9 059,605 
Development, Testing and Evaluation of a Night Vision 
— Compatible BO-105 for Night Low Level Oper- 


AD-POOS 990/7 060,246 
A129 Advanced Solutions for Meeting Today’s Combat 
Helicopter Requirement. 

AD-P005 991/5 059,606 
EH-101 Integrated Project: A Naval, Utility and Commer- 
cial | Helicopter § er System. 

AD-P005 993/1 059,608 
Solid phase coal liquefaction by mild hydrogenation. Solid 
NMR studies. 

DE89764069/GAR 060,409 


West European magnetic confinement fusion research. 
DE90010911/GAR 061,874 
Soviet image pattern recognition research. 
DE90010912/GAR 060,212 


J netic confinement fusion research. 
DE90010913/GAR 061,875 


Materials and services by the Isotope Research 


Materials a in trip report, September 4, 
1988-September 16, 1 


DE90012280/GAR 061,480 


conta and actinide organometallic chemistry. For- 
ps od p report, April 3, 1987-April 16, 1987. 
DE9001 "12306/GA\ 059,911 


Current and future requirements for isotopic materials 
and related services. Foreign trip report, September 4-16, 


1988. 
DE90012309/GAR 061,482 


Dynamic interactions of char. particles with solids. 
Foreign trip report, October 4-17, 1987. 
DE90012327/GAR 062,012 


Development of an international nuclear data library for 
pea oy — technology. Foreign trip report, November 
11-24, . 

DE90012329/GAR 062,013 


Workshop on fusion blanket neutronics. Foreign trip 
r , June 13, 1987-June 20, 1987. 
DE90012344/GAR 062,015 


Third-harmonic generation in both positively and oe, 
tively dispersive xenon. Foreign trip report, June 1 


1987. 
DE90012345/GAR 061,854 


International symposium on molecular beams. Foreign 
trip report, July 6-19, 1987. 
DE90012354/GAR 062,019 


Discrete kinetic theory, lattice gas dynamics and founda- 
tions of hydrodynamics. Foreign trip report, September 
17-October 2, 1988. 

DE90012356/GAR 062,020 


Cooperative research in the area of nuclear physics. For- 
= trip report, May 13-June 12, 1988. 
90012366/GAR 062,021 


oe of the optically pumped ion source at 
DE90013102/GAR 062,053 
Leptonic CP violation in leptoquark models. 

DE90013103/GAR 062,054 


Proton-proton bremsstrahlung: What has been learned. 
DE90013104/GAR 062,055 


Search for the rare decay K(sup + ) (yields) (pi)(sup + 
)(nu)(bar (nu)). 
DE90013105/GAR 062,056 


Recent results from rare kaon decay experiments. 
DE90013106/GAR 062,057 


Comparative assessment of world research efforts on 
magnetic confinement fusion. 
DE90013227/GAR 061,881 


Materials and thermodynamic cycles of coal conversion 
a. Foreign trip report, June 2, 1990-June 20, 


1990. 
DE90013393/GAR 060,050 


Reconstruction of the trigger electronics for the WA80 
experiment. Foreign trip report, June 5, 1990-June 15, 


1990. 
DE90013396/GAR 062,089 


New symmetries in heavy flavor physics. 
DE90013583/GAR 062,117 


How to cool the SSC beam tube. 
DE90013763/GAR 062,150 


Effect of the induced RF current density profile during 
lower-hybrid current drive on the evolution of the q profile 
and sawteeth stabilization. 

DE90014046/GAR 061,897 


Preliminary lattice proposal for polarized beam accelera- 
tion in i 

DE90014098/GAR 062,226 
General Committee of the International Conference on 
the Physics of Electronic and Atomic Collisions. Foreign 
trip report, June 17, 1990-July 3, 1990. 
DE90014309/GAR 062,249 


Narrow structures observed in the p-p analyzing power. 
DE90014348/GAR 062,252 


Observation of narrow structures in the p-p analyzing 


— around 1 GeV. 
E90014349/GAR 062,253 


Ten years of pilot technical applications of energy con- 
servation in the industry. 
DE90501022/GAR 060,550 
Adaptation and experimentation of management and 
physical economy models to the problems of the regional 
a planni 

501023/GAR 060,551 


ro heating feasibility. 

DE90501024/GAR 060,502 
Follow-up of the regional energy conservation politics. 
Methods and illustration with the case of Charente- 


Poitou. 
DE90501025/GAR 060,552 


PIRSEM: Rapport d’activite. Tome 1. (PIRSEM: 1987 op- 
erations review. Volume 1). 
DE90501029/GAR 060,553 


Contribution to the structural study of petroleum deposit 
fluids by nuclear magnetic resonance. 
DE90501036/GAR 060,481 


Photo-oxidation and photo-reduction of the ruthenium 
complex tris (2,2’bipyridine) in an organic medium. Appli- 





cations to photoelectrochemical cells and photoinduced 
redox catalysis. 
DE90501039/GAR 061,104 


Dynamic tests of wind turbine metallic blades (Lamboley 


process). 
DE90501072/GAR 060,514 
ps a and development of a mounted complier for wind 


5£90801073/GAR 060,515 
Geochemical study of the fluids in several wells: The Mo- 
motombo thermal field. 

DE90501074/GAR 060,497 
Photovoltaic conversion through thin films organic semi- 
conductors. 

DE90501075/GAR 060,572 
Heat oe eee hoe cy egg space heating Aulnay- 


DE90501076/ GAR 060,498 


ARC: Chemical heat pumps. 
DE90501077/GAR 060,503 


Developments in the EPR pulling method for Si polycrys- 
tal ribbons and photocells production. 
DE90501899/GAR 060,573 


Study of an active solar system with a low temperature 
di and a centralized storage. 
DE90501900/GAR 059,802 


New methods of well-logging data analysis. Sedimentolo- 
gic study of an oil field. 

90501905/GAR 059,983 
Development of a general method for photovoltaic 
system analysis. 
DE90501908/GAR 060,574 
giantess aetna 

ines. 

DE90502034/GAR 060,516 


Entwicklung von Verfahren zur Gewinnung von a 
fen und anderen Produkten auf Synthesegasbasis unter 


special ‘eolite analysers. Final report) 
new zeolite . Fi b 
DE90502418/GAR 

Taiyoko hatsuden system ni okeru chikudenchi unyoho 
no kento (2). Daiyoryo system ni okeru zanzon yoryo no 
fuheiko tokusei to sono yokuseiho. (Storage battery oper- 
ation technique of pues On system to prevent the im- 
balance of state of charge (2)). 
DE90503032/GAR 060,343 


Chocho rinkaiatsu turbine rotorzai kairyo 12Cr ko oyobi 
A286 ko no kyodo tokusei hyoka. (Strei evaluation for 
modified 12Cr steel and A286 steel of USC turbine rotor 


material). 
DE90503033/GAR 060,356 


Shiobara UHV chokuryu shikensen ni okeru ion ryujo ni 
fusoku no eikyo. (Effects of wind on ion flow 

field under Shiobara HVDC test line). 

DE90503034/GAR 060,377 


Sekitanbai umetate jiban no butsuriteki, rikigakuteki toku- 

sei. Rikujo umetatechi no baai. (Physical and mechanical 
of reclaimed ground by coal ash. Case studies 

on inland reclamation). 

DE90503040/GAR 060,710 


Haiden chichuka ni okeru doboku kensetsu gorika gijutsu 

no kaihatsu. (Technical development of cost-efficient in- 

stallation of power distribution cables under pavements). 
ee ee 060,378 


nenryochu no anmonia jokyo ni kansuru 
Kenkyu. (1). dane shane 1 yom Guncem teomae os 
tsuite no ichikosatsu. erg! on removal of ammonia in 
= derivel a fuel (Part 1). Ammonia decomposi- 
oxygen). 

De00s03043/GA 000,425 
2T/D kaatsu nidan funryusho sekitan gasukaro tokusei. 

Gasuka seino to char kyokyuryo tono sogo kankei ni kan- 
suru kento. (Characteristics of a 2T/D pressurized two 


2T/D noo nal funryusho sekitan gasukaro tokusei. 
Unten kenkyu seika oyobi daihyoteki tanshu no shiken 
kekka. (Characteristics of a 2T/D pressurized two stage 
entrained-bed coal gasifier. Results of operational study 
and ition tests). 

DE90503045/GAR 060,427 


Koseino onreinetsu kyokyu heat pump system no kai- 
hatsu (4). 2dan asshuku no shisakuki ni yoru 

to kaihatsu kadai no ‘couabedie (Develop- 
advanced heat ph age =, 4). Performance 
evaluation and study associated technologies of 
pearny compression > ovata by making an experiment 
DE90503046/GAR 060,504 


Saree ae 8 nee ee haichu minenbun 
doji teigen oe no kaihatsu (2). Metan chun- 
etry of low-NO(sub x) and 

loss combustion technology on pulverized 


coed commbestion a ). 
DE90503047/G, 060,054 


Teikarori gas nensho ni kansuru ken! (5). Nensho sho- 
tokusei ni metan no eikyo. (Study on low caroli- 
fic gas (Part 5). Effects of methane on com- 
bustion characteristics). 


KEYWORD INDEX 


DE90503048/GAR 


eee ee Soe seika nenpo (1). Sekitan, chi 
prt Be (Annual report on the results 
1008 (ar 3. Development of coal and 


5290803102/GAR 


Saikin no airline no nenyuhi ni i 
Nenryo shohi to hiyo tai koka. (Study of 
cost in air lines (Part 2). Fuel consumption and 


vs. effect). 
DE90609350/GAR 


Bke0s03960/ GAR 060,428 


Rae re eee hae eee Dai 45 
poses ys a meapey | rere oa re- 
search interchange. meeting of Hokkaido Coal Re- 
search iety in 1989). 
DE90503369/GAR 060,408 
ae ae ee 
pa ag Prospect for petroleum flow in circum-Pacific 
area). 
DE90503381/GAR 060,483 
Se A aoe Onene aroe ae 
taisaku. pecs ath ge. current arc its counter- 
pn anf any mee By LY 
DE90503382/GAR 060,379 
pry eds born art no system no fukyu sokushisaku 
ni kansuru chosa kenkyu hokokusho. Pm renga 
report to promote and spread small size gas fired cogen- 
De|osOse91/ GA 
DE90503391/GAR 060,358 
Seitai busshitsu wo mogi shita nenryo denchi oa 
Development catalyst lor is by mimicing 
Rom my Reduction of Gubuabe oupee to Galas 
Beeosdas4/GAR 
E90503394/GAR 060,517 


een ar ae 


coils. 
DE! 197/GAR 060,302 


Cre een eaten ee Sonne 
a Produce steady state ion field). 
DE! 98/GAR 060,380 
Hatsuhendensho kaminari jikoritsu keisan puroguramu no 
kaihatsu. Kadenatsu hassei kakuritsu ni motozuku kamin- 
ari jikoritsu hyoka. pe agen ey of substation lightning 
. Rate estimation program). 
pasate 000,381 


SVC ni yoru anteido kojo taisaku. Kaiseki 
kaihatsu to model keito ni taisuru kisoteki 


provement of 
DE90503401 /GAR 


Tanka keiso ceramics no chokoon ni okeru seiteki oyobi 
doteki jiku kajuka deno hakai kyodo tokusei no hyoka. 


oo ret naa oon Takakuka sen- 
in ni taisuru jirei bunseki. (Future developments 
of diversification of electric utilities. Case studies on well- 


diversified corporations). 

DE90503404/GAR 060,360 

Bifuntan nensho no tomonau NO(sub x) (center dot) 
- ! agra ° i ole 


nition loss combus- 
ee aassticaamaaaaas (Part 3)). 
DeDoedsa0e GA 060,628 


ee ae pease eee. Mokei ni yoru 
bana nodo . (Development 


gyakuryu. Gya- 


Sekitan gasukayo porasu filter no koatsu 
simulation program no kaihatsu. (High in- 


pacmegh 


FOREIGN TECHNOLOGY 


a eae 2 Porous ceramic filter in coal gas filtra- 
cuendahan 0) vecaman tue ah ate). 
e90503408/GAR 060,431 


Hangoseishi zetsuen OF cable no kurikaeshi mage hiro 
tokusei. (carbone -s he ~~ yeeeeamaeamgasieal aaa 
ed paper insulated OF cables). 

DE90503410/GAR 060,297 


Purazumatochi yo tangusuten bo denkyoku no sonmo. 
(Erosion of W-rod-electrode for plasma torch). 
DE90503411/GAR 060,960 
Suritto tsuki aku hon no aku jetto seigyo tokusei. (Con- 
trot of arcjet rom are horns wih is) 
12/GAR 060,384 
Aku kudoshiki haidenyo tanraku denryu genryuki no kai- 
hatsu. Tadan bunkishiki tenryu soshi no kaihatsu. (Devel- 
Oe te ae 
lines. Development of multistage 


pnt mn element). 

DE90503413/GAR 

Sekitetsushingata amorufasu hen(prime)atsuki no seino 
= ——— of stacked-core amorphous trance- 
lormers). 

pone mc 060,386 


Chishitsu, jiban joho database (GEOID) no kaihatsu. 
(Conan of geological and geotech vical ' information 


dat 
DE90503417/GAR 061,368 
Biological effects of combined exposure to coal ash 
and nitrogen dioxide (2). Gases of maui enpanees 
the 
D290563419/GAR 060,629 


Sanjigen shintoryu no kanben kaisekiho to tunnel kus- 
Se ee en eee eee 


‘ots Galnaan af cca of tie arora 
application to the estimation of subsidence of 


caused by tunneling). 

ae 061,378 
no kento. on availability of catalytic com- 
bustion for tree tatins o combustor). 

DE90503437/GAR 060,361 


Suiryu model ryudo kaiseki system no kaihatsu. Kosoku 
VTR ni yoru sokudo vector sokutei shuho. (| 

of advanced flow simulation system by water flow model. 
————— eee 
Des /GAR 061,826 


Sekitan gasuka fukugo hatsuden no seino hyoka shuho 
to gasukaro kihon tokusei. (Evaluation method of coal 

combined cycle power generation 
ee ee ee ee ee 


DE90503439/ GAR 060,432 


10kw kyu yoyu tansan(prime)engata nenryo denchi hatsu- 
den system jikken setsubi. Setsubi kosei to kihon tokusei. 
{potty carbonate fuel cell power generation system test 
DE90503440/GAR 060,518 


ita nenshoki no kaihatsu. Nenshoki 


and combustion 
DE90503441/GAR 


Koon gas turbine yo fukugogata ceramic nenshoki no kai- 
naton “Gabtneh antbetes of eatuie anion hoki Queda: 
font auaeaeacaaaaas Design and combus- 
tion test results). 

DE90503442/GAR 060,885 
Sere tank co ie ee eae. 
— a oe 
DE /GAR 060,433 
Sore Smet, Seen ote ores S. Jon yg 
Se ee to gijutsu kaihatsu hen. (I. Seki- 


tan chinetsu energy kaihatsu hen). (lil. Sangyo gijutsu 
pm iy mom tee pong yee on researches 


ee Se Oe 8 ee ee ee 
iittala 
ee orcas 
DE90503 
Rinsangata nenryo denchiyo sui 
suru chosa (2). a ee 
for phosphoric acid fuel cells (Part 2), 
060,519 
Heisei gannendo Nihon peed gakkai Nihon fur- 
yoru energy Kiyoka godo nk happyokal Koen Tonbun. 
pohg: ne dea Japan Solar Energy Society and 
Se — 
90503616/ 060,575 


December 1,1990 KW-43 





KW-44 


Sugi no jukanryu, jukanu tokusei no kaiseki. Koritsuboku 
no jukanryu, jukanu no pH to EC. (Characteristics of 
stemflow and throughfall under Japanese cedars (Crypto- 
meria japonica). Characteristics of pH and EC in stem- 
flow and hfall under isolated trees). 
DE90503785/GAR 060,630 
Sugi suitai to oxidant, kouryo no bunpu ni kansuru ichiko- 
satsu. (Decline of Japanese cedar (cryptomeria japonica) 
and potential correlation of oxidants and precipitation). 
DE90503786/GAR 060,631 
Fuhowado ni okeru yuko oryoku no atarashii teigi. (Con- 
of the effective stress in unsaturated soils). 

DE90503787/GAR 061,449 


Jiritsu bunsan seigyoyo network no unyo keitai to shuyo 
i joho no taikeika. (Network configuration and sys- 
temization of information for autonomous decentralized 


control). 

DE90503791/GAR 060,362 
Choonpaho ni yoru joki turbine rotor zai no creep hiro 
sonsho kenshutsu kihon hoshiki no kaihatsu. (Develop- 
ment of creep-fatigue damage detection method of rotor 
steel by ultra-sonic wave measurement). 
DE90503792/GAR 060,363 


Haidensen hanso ni py spectrum kakusan tsushin ho- 
shiki no kiso kento. Giji zatsuon fugo no hassei hoho to 
sokan tokusei no kaiseki. (Fundamental study of spread 
mm communications system on power distribution 
lines carrier. Pseudonoise sequences generators and 
analysis of correlation). 
DE90503793/GAR 060,387 
Hi i Asia chiiki ni okeru nisanka io no hasseiryo no 
suikei. (Anthropogenic sulfur dioxide emissions in Far 
East Asia). 
DE90503794/GAR 060,632 
Chikei, netsuteki joken wo koryo shita haigasu kakusan 
no suchi model no kaihatsu (2). Chikei wo koryo shita 
taiki nagare no yosoku shuho no chosa. (Development of 
a ic diffusion evaluation method incorporating 
thermal and topographical effects (2). Literature review of 
turbulence model under topographical condition). 
DE90503795/GAR 059,702 


Gosei resin hatsudenki makisen no zetsuen rekka han- 
teiho. (Method for diagnosing the insulation deterioration 
in mica-resin insulated stator windings of generator). 

DE90503991/GAR 060,277 
Sekitan nensho shikenro ni okeru tei fukaji no NO(sub x) 
haichu minenbun hai: tokusei (1). Jurai burner ni 
yoru kento. (Emission characteristics of NO(sub x) and ig- 
nition loss on pulverized coal combustion at low load 


(Part 1)). 
DE90503992/GAR 060,056 


NO(sub x) haichu minenbun haishutus tokusei ni oyobosu 

nensho joken no eikyo (1). Nidan nenshoho, kuki tadan 

chunyuho tekiyoji no NO(sub x) haichu minenbun nodo. 

(Effects of coal combustion conditions to emission char- 

ea) of NO(sub x) and unburned carbon in fly ash 
art 1)). 

DE90503993/GAR 060,057 


Bifuntan nensho ni tomonau NO(sub x), haichu minenbun 
doji teigen nensho gijutsu no kaihatsu (4). Howa tanka 
suisokei nenryo chunyu ni yoru kento. (Development of 
low-NO(sub x) and low-ignition loss combustion technolo- 
gy on pulverized coal combustion (Part 4). Study on satu- 
rated hydrocarbon fuels injection). 

DE90503994/GAR 060,058 


Sekitan gasukayo kanshiki datsuryuzai no choki shinrai- 
sei. Enka suiso no eikyo hyoka. (Long term reliability of 
desulfurization solbent for hot coal gas. Influence of hy- 


drogen chloride). 

DE90503995/GAR 060,434 
Yoyutansan(prime)engata nenryo denchi no kaatsu seino 
tokusei. 250cm(sup 2) kyu cell no seino kettei yoin bun- 


seki. (Study of the pressurized operation of MCFC. Analy- 
sis of specific factors for 250cm(sup 2) class MCFC per- 


formance). 
DE90503996/GAR 060,520 


Denchukenshiki koseino heat pump no kaihatsu. Gi 
muyo system no energy koritsu to keizaisei hyoka. (| 
velopment of advanced heat pump for commercial use. 
Performance and economic evaluation of the system). 
DE90503997/GAR 060,505 


Sekitan gasukayo gas turbine nenshoki no kaihatsu (5). 
Hoen kyokagata nenshoki no kihon tokusei. (Develop- 
ment of gas turbine combustor using coal derived gase- 
ous fuel (Part 5). Evaluation of rich-lean combustor with 


pilot flame). 
DE90503998/GAR 060,069 


CV cable no han dodenso kaimen arasa ga zetsuen 
hakai kyodo ni ataeru eikyo. (Influence of the interface 
roughness between the insulation layer and the semicon- 
ducting layer on the breakdown strength in XLPE power 


DE90503999/GAR 060,388 


Space plane model for visual measurement of aerody- 
namic heating. (Kuuryoku kanetu kashika sokutei yo 
space plane mokei no seisaku). 

DE90505514/GAR 062,335 


Henko sanran kyodo pattern kaiseki ni yoru bisho ryushi- 

lun no ryudo sokutei no tame no eikyo keisu gyoretsu. 
(Influence coefficient matrix for sizing of fine particles by 
intensity pattern analysis of scattered polarized light). 
DE90505515/GAR 060, 
Koon sainetsu nenshoki kenkyu kaihatsu yo tei sanso 
nensho shiken sochi. (Low oxygen combustion tester for 
high temperature reheat combustors). 
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DE90505516/GAR 060,070 


Hosha ondokei ni yoru dannetsuyoku mokeijo no ondo 
bunpu sokutei shiken kekka. (Measurement of tempera- 
ture profile on adiabatic aerofoil model by radiation ther- 


mometer). 
DE90505517/GAR 059,562 


AE ho ni yoru SiC sen(prime)i kyoka aluminum fukugo 
zairyo no hakai yoshiki no kenkyu. (Study on failure 
modes of SiC fiber reinforced aluminum composite mate- 
rials by AE method). 

DE90505518/GAR 060,916 


Gas turbine tokei nenshoki deguchi danmen deno fusoku 
oyobi ondo bunpu no sokutei. (Measurement of velocity 
and temperature profiles at the exit plane of a tubular 
turbine combustor). 
90505519/GAR 060,071 


Decay of secondary flow and the associated loss varia- 
tion downstream of an annual turbine stator cascade. 
DE90505520/GAR 060,072 


Probabilistic approach to the certification for fatigue dura- 
bility of composite structures. 
DE90505521/GAR 060,917 


AE ho ni yoru boron sen(prime)i kyoka aluminum fukugo 
Zairyo no hakai yoshiki no kenkyu (2). AE hakei to sono 
power spectrum kara no kento. (Study on failure modes 
of boron fiber reinforced aluminum composite materials 
by AE method. part 2. Power spectrum analysis of AE 


waves). 

DE90505522/GAR 060,918 
LE-7 koatsu pump no seino hyoka. (Performance evalua- 
tion of LE-7 2 —— pumps). 

DE90505523/GA\ 060,086 
Doyoku shindo no hisesshoku keisokuho no kenkyu. 


(Noncontact measurement of rotating blade vibrations). 
DE90505524/GAR 060,073 


= - engine no ae we ae 1Svh (Hard start 
m oO} ine for ti q 
90508525/GAR ia 060,087 


Funryusho sekitan gasukaro tokusei kaiseki software no 
kaihatsu. Kyutan ryohi henkaji no 2T/ichinichi gaskaro 
seino yosoku. (Computer analysis on two stage entrained 
bed coal gasifier. cteristics of a 2T/D gasifier at 
varying coa! feed rate). 

DE90505550/GAR 060,435 


Sekitan gasukayo gas turbine nenshoki no kaihatsu (3). 
Kuki seigyogata nenshoki no kihon nensho tokusei. (De- 
velopment of a LBG combustor (Part 3). Experimental 
evaluation of a LBG combustor using bypass air). 

DE90505551/GAR 060,633 


Sekitan gasukayo porous filter no koatsu gyakusen. 
Koatsu gyakusen koka to shujin ryusoku atsuryoku son- 
shitsu no hendo yosoku. (High intensity cleaning for 
porous ceramic filter in hot coal gas cleaning. Cleaning 
effect in hot coal gas and simulation of changes of face 
velocity and pressure loss). 

DE90505552/GAR 060,436 


Suiryu model kashika shuho ni yoru gas turbine nensho- 
kinai no ryudo kongo tokusei (1). Nishitsugata nenshoki 
to hoen kyokagata nenshoki no tokusei. (Flow and mixing 
characteristics of gas turbine combustor using water flow 
model (Part 1). Characteristics of venturi combustor and 
advanced rich-iean combustor with pilot flame). 

DE90505553/GAR 060,074 


Taiki kankyo monitoring mo no gorika shuho no kensho. 
(Objective method for assessing monitoring networks. 
Application of the method to an actual case). 

DE90505577/GAR 060,634 


Kaku sodensen no bosetsu denryu (2). (Current required 
for preventing wet snow accretion on transmission lines 


(Part 2)). 
DE90505578/GAR 060,389 


Karyoku hatsuden shisetsu ni okeru dobokuko kozobutsu 
no fushoku jittai chosa. (Investigation on corrosion of 
steel structures for civil engineering at thermal power sta- 


tion). 
DE90505612/GAR 060,364 


Okochi-sho jusho gyoseki hokokusho 1988 nendo (dai 35 
kai). (Report on Okochi-Prize awarded achievements for 
1988(35th) commendation). 

DE90505613/GAR 061,639 


Algorithms for the calculation of liquid-vapor equilibriums 
and the setting of parameters characterizing heavy petro- 
leum fractions. 

DE90506105/GAR 060,484 


Experimental —_ of pulverized coal combustion in a 
simplified vertical furnace with heat exchangers. Operat- 
ing parameters in function of fuel characteristics and con- 
trol parameters. Application to kinetics of mass and heat 
exchange and study of ash deposits on exchanger wails. 
DE90506130/GAR , 


Measurement and rating phase for the solar-wind- 
energy plant SWEEPS in Korea. Final report. 
DE90506334/GAR 060,576 


Atmosphaerische CS(sub 2)-Oxidation: Kinetik und Me- 
chanismen. (Carbon disulfide atmospheric oxidation: Re- 
action kinetics and mechanisms). 

DE90506351/GAR 059,725 


Messtechnische Erfassung zweier Haeuser der gruenen 
Solararchitektur. Schlussbericht. (Measurements on two 
buildings constructed along the principles of green solar 
architecture. Final report). 

DE90506414/GAR 059,803 


Betrieb einer 10 t/h-Prototypaniage zum VEW-Kohleum- 
wandiungsverfahren (Druckfahrweise). Abschlussbericht. 
(Operation of a 10 t/h-prototype plant applying the VEW 
coal conversion process (pressurized operation). Final 


report). 
DE90506432/GAR 060,437 


Verbrauchsabhaengige Abrechnung. Informationen zur 
Verordnung ueber die verbrauchsabhaengige Abrechnung 
der Heiz- und Warmwasserkosten in der Fassung vom 
20.1.1989. (Demand-controlled energy accounting. The 
demand-controlled space and water heating energy ac- 
counting ordinance of January 20, 1989). 

DE90506498/GAR 060,506 


Infrarot-Absorption von atmosphaerischem Wasserdampf 
- Probleme und Modellansaetze. (Infrared absorption of 
atmospheric water vapor - problems and modelling at- 


tempts). 
DE90506597/GAR 059,726 


Waermeertraege und Kenngroessen von Sonnenkollek- 
toren. Testmethoden und Resultate der Kollektortests. 
Testperioden 1978-1986. (Gross heat outputs and char- 
acteristic parameters of solar collectors. Test methods 
and results from the collector test periods 1978 to 1986). 
DE90507353/GAR 060,577 


Waermeertraege und Kenngroessen von Sonnenkollek- 
toren. Kurzfassung Kollektortestbericht, Testperioden 
1978-1986. Allgemeine Eriaeuterungen, Tabellen der 
Testresultate, Adressenverzeichnis. (Gross heat outputs 
and characteristic parameters of solar collectors. 
Abridged version of the collector test report, test periods 
1978 to 1986. Explanatory comments, tables of test re- 
sults, directory of addresses). 

DE90507354/GAR 060,578 


Power electronics oyo ni kansuru chosa. (Survey on ap- 
plication of power electronics). 
DE90507842/GAR 060,333 


Kobunshi zetsuenzai no hiraiki yoki heno tekiyo. 22kV 

haidenyo gyappuresu hiraiki no kaihatsu. (Application of 
mer insulating materials for surge arrester —. 
elopment of eae polymer arresters for 22k 

class distribution lines). 

DE90507843/GAR 060,390 

Saas flashover yosoku expert system no kaihatsu. 

(Development of an expert system for estimating fla- 

shover of contaminated insulators). 

DE90507844/GAR 060,391 


Sekitan no seibutsu kako (2). Coal cleaning gijutsu heno 
biseibutsushori no tekiyoho ni kansuru chosa. (Biopro- 
cessing of coal (2). Application of bioprocessing to coal 
cleaning technique). 

DE90507845/GAR 060,485 


Shoha brock ni sayosuru haryoku ni kansuru jikken scale 
koka. (Scale effects of wave forces on armor units). 
DE90507846/GAR 061,767 


Denjiha tansaho no dosuiro tunnel fukuko makiatsu rimen 
kudo kensa heno tekiyosei. (Application of the radar 
method to the detection of lining condition of the hea- 
drace tunnel). 

DE90507852/GAR 060,365 


Shokubutsu seitai no denki tokusei sokuteiho. 3. Suikoeki 
pH chosei heno tekiyo. (Continuous measurement of 
electrical characteristics in plants. 3. Application to hydro- 
ponic solution pH control). 

DE90507853/GAR 061,114 


Sekigan gas-ka-yo gas turbine nenshoki no kaihatsu (4). 
Hoen = nenshoki ni yoru tei-NOx nenshoho no 
kento. (Development of gas turbine combustor burning 
coal derived low BTU gaseous fuels (part 4). Low NOx 
combustion technology by rich-lean combustor with pilot 


flame). 
DE90507871/GAR 060,635 


Shoshiho denkaishitsuban MCFC kogata seru no kihon 

tokusei. (Performance of bench-scale MCFC with electro- 

lyte plate made by paper-making method). 
E90507884/GAI 060,521 


Chichu haidenyo chakudatsushiki kogata koatsu setsuzo- 
kubu no kaihatsu. (Development of separable compact 
joints for 6.6kV cables and equipments). 

DE90507885/GAR 060,392 


Gaseous emissions due to electricity fuel cycles in the 


DE90508768/GAR 060,636 
Abatement of gaseous emissions by energy efficient 


ranng. 
DE90508769/GAR 060,637 


Gauge fixing extension of the Krichever-Novikov algebra 
in the closed -_ theory. 
DE90612744/GA 062,258 


Mode structure in an optically pumped D(sub 2)O far in- 
frared ring laser. 
DE90620609/GAR 061,863 


Porochilo o delu Instituta v letu 1986. (Jozef Stefan Insti- 
tute annual report for 1986). 
DE90622160/GAR 060,823 


Plutonium contamination in the Maralinga Tjarutja lands. 
DE90622905/GAR 060,687 


12. European crystallographic meeting. V. 2. Collected 
abstracts. 
DE90706092/GAR 061,962 


Signals of a phase transition in nuclear breakup. 
DE90756442/GAR 062,259 





Energiebesparing in binnenstedelijke gebieden 
1930. eS ee rae 


areas). 
DE90767937/GAR 060,554 


voriag.(Coect referentiejaar naar aktueel jaar. Eind- 
versiag. (Correction procedure for the reference year to 
the actual 

DE90767941/ ‘AR 060,399 
Warmtepompen in de glastuinbouw. Technisch-econo- 
pan mfg oy oa in | ceaenaraengs. awa met _ IMAG. (Heat 

in glass-house industry, 
Beoovergaa/Qart 059,646 


Invioed van de verhouding tussen straling en convectie 
the elation serene me 
DE90767945/GAR 060,400 
rnant of 8 mono-eours snerty storage oyster. 
DE90767955/GAR 060,522 

te Beijum. Een meetversiag. 
BE50767962/GAR pump in Beijum, ene 


sag of oy San Cee cae for Guadeloupe, 
Reunion. 
Desoraseai AR 060,401 


Socioeconomics of energy - 1982-1985 operation reports. 
DE90784623/GAR 060,402 


Rational use of electricity - ar, 
DE90784625/GAR 


prices - 1984-1987. 
Beodvesese/GAR 

Research and Development at the AFME. 
DE90784631/GAR 060,556 
Maintenance and energy conservation: a — book for 


ceomenysertca _— 060,557 


soap agricultural and forestry residues in the de- 
es ented a te pataaane on Oe 
experiences. 


sees” 


060,555 


Te iedcnaion 
be 790625/GAR 061,380 


Devoraner energy determination at Cammazes site. 
'90790626/GAR 060,523 


one a cubic pod an comparison with Sao ome parr sys- 
lems, maintenance, appendix. 

E90790628/GAR 060,579 

ae magnetohydrodynamic electric power genera- 

or. 

DE90790629/GAR 060,524 


Si of a liquid-vapor contact evaporator. 
DE90790630/GAR 060,857 
Amorphous GaAs thin layers. 

DE90790631/GAR 060,312 
fr energy and energy conservation - a pratical guide 
lor —_ maintenance engineers. 

DE90' 2/G. 060,406 


EC imenae penetration study - ENEL perception. 

DE90792378/GAR 060,525 
Identifikation af benzinmotor i kontinuert tid. (identifica- 
tion of gasoline fueled internal combustion engines in 


continuous time). 

DE90796101/GAR 060,079 
Gevoeligheidsstudie voor vermoeiingsbelastingen door 
turbulentie. (Sensitivity study on fatigue loads caused by 
turbulence). 

DE90797035/GAR 060,526 
Parameterstudie naar het van een rotor met pen- 
deinaaf, met ong fae MI ¢ (Parameter study on 
the performance suum aie athe ney came at 
PHATAS-Il). 


DE90797036/GAR 060,527 


Testresultaten van de FLEXHAT rotor met passieve re- 
geltip. Versie 1. (Test results of the FLEXHAT rotor with 
controlled rotor. Version 1). 

E90797037/GAR 060,528 
Tonaliteit en be ange peo rae Se (Tonality 
and impulsiveness of wind turbine noise) 

DE90797038/GAR 060,529 
Ontwikkeling van de Nederlandse windenergietechnolo- 
eS = internationaal perspectief. (Development of the 
: wind energy technology in an international per- 


KEYWORD INDEX 


DE90797039/GAR 060,530 

van grote overtrekgeregeide 

i inerotoren. (: stability of large stall 
p= Aor ly pee 

90797040/GAR 060,531 


Validatie van rekenprogramma’s/rekenmethoden. (Valida- 
tion of calculation programs and calculation methods). 
DE90797041 —" 


waar dient het toe. (Research, what purpose 
does it serve). 
DE90797042/GAR 060,533 
Geavanceerde van windturbines. (Advanced 


control of wind turbines). 
DE90797043/GAR 060,534 


Molecular dynamics simulation of molten alkali carbon- 


ates. 

DE90797044/GAR 059,940 
Certificatie-criteria: Nationale en internationale ontwikke- 
lingen. (Certification criteria: National and international 


DE90797051/GAR 060,535 
Certificering van windturbines: V: knelpunten en 
toekomst. (Certification of wind cabtine Phageion bottie- 
necks and future). 

DE90797052/GAR 060,536 
Characterization of municipal solid waste incinerator resi- 
dues for utilization: properties. 
DE90797091/GAR 


. Final report May 1986 to December. 
eoorsvoss/Gan 


Ve 6 oo (ECN research on acidifi- 


tion). 
DE90797094/GAR 
Early reactivity and nitrogen release 
combustion. | within 


naar 
en apparatuur. Deel 1). 
DE90797096/GAR 


Vv 


F: 
materials and blade joints). 
DE90797105/GAR 


Acoustic noise measurements on the VSH 20-WPX-PRT1 
wind turbine rotor blades. 

DE90797106/GAR 060,540 
NiO cathode dissolution and long term MCFC operation. 
DE90797107/GAR 060, 
Coil Winding Pose 7 et ae Held 
in Wembley, United Kingdom on September 6-8, 

pea Hi 060,303 


ower Generation from Lignite. 
IEA/CR90/05/ GAR 060,366 


NOx Control Technologies for Coal Combustion. 
IEA/CR-90/06/GAR 060,639 
Computer Code for the Prediction of Aerodynamic Char- 


acteristics Airfoils at Transonic Speed. 
Ro a580/47GAR 059,564 


bias song Performance of Airfoils in Low 
Reynolds Number 
N90-23360/2/GAR 059,565 


Hypersonic + ne, of Spacecraft. 
N90-23361/0/ 062,336 


Manuale Duso Del Codice Etf 3D (Codice ETF-3D: Euler 
Transonic Flow User Manual). 

N90-23362/8/GAR 059,566 
Low Speed Testing of a Laminar Flow Airfoil in an Adapt- 
ive Wall Wind Tunnel. 

N90-23363/6/GAR 059,567 


Euler Code Predicted Separation at the Airfoil Trailing 


nab 
N90-23364/4/GAR 059,568 


nisse der Tcas-2 
Gutaohrichon 
TCAS-2 Simulations i 


Simulationen in Rekonstruierten 
~~ (7/86 Bis 6/89) (Results of 
Reconstructed Dangerous En- 
counters (July 1986 to ‘ine 1989)). 
N90-23375/0/GAR 062,411 


Se ee eee eee 
Wind Tunnel HST, Part 1 
N90-23414/7/GAR 059,632 


Se Rane ee ee 


no 24a /2/GAR 061,456 


Hope vk of Radionavigation: Space Mapping. 
N9023425/8 961,458 


Location and tion T ; i into 
— Navigat echnology: Putting Theory 


FOREIGN TECHNOLOGY 


N90-23424/6/GAR 061,459 


Radio Links: Instrument T: 
N90-23425/3/GAR eens 061,460 


Measurement Errors. 
N90-23426/1/G:;AR 061,461 


Reference Frames: L 
N90-23427/9/GAR er 062,296 


MozasrnGn oe 061,462 


Back to the Stars. 
N90-23429/5/GAR 062,361 


Location Systems: ARGOS, SARSAT. 
N90-23430/3/GAR 


DORIS . 
N90-; 1/1/GAR 062,337 


NOO-2s4S0rOGAR 062,338 


GPS-NAVSTAR Location and Navigation 
Paar vag 062,363 


European Compie- 
pee to GPS (CE. "eee ), NAVSA 
N90-23434/5/ 062,364 


LOCSTAR: A oe Radiodetermination System for 
Europe. 
N90-23436/0/GAR 061,464 


Comparison of Location Systems. 
PSL re 062,366 


NO0.23498/6/GAR 062,367 


Hae or ln of Satellite Communications, 


Functions. 
NOO234a0/4/GAR 060,100 


Implementation of Location Programmes. 
N90-23440/2/GAR 061,465 


Navigation Programmes: Financial and Institutional As- 
Ri90-23441/0/GAR 062,362 


Archimedes Mission Aspects. 

N90-23442/8/GAR 062,297 
Based System for Hermes Orbital Operations 

pancetta 062,298 


Se ee eens eae 
lites in Tundra Orbits. 
N90-23445/1/GAR 062,299 


Orbit Recovery of a Low Earth Orbiter from Gps and 

Ground Ti Stations. 

N90-23446/9/ 

b= = Work at 

No0-23480/ 1/GRA 

Methods of Launcher Aeroelastic Stability. Ap- 
to the Ariane 5/Hermes Vehicle. Comparison 

with Test Results. 

N90-23451/9/GAR 062,331 


Hermes : Fluid ics Studies. 
059,570 
en: Entwicklung 


Orbit Control for a Ri igation S Based on 
9 jegional Navigation System 


N90-23466/7/GAR 062,302 


ISO Attitude and Orbit Control Subsystem. 
N90-23467/5/GAR 062,344 


Simulation Test for the Relative Motion of Separated sub- 
Boosters on M-3S2 with Nearly Half a Model Vehicle St- 
735 and Their Motion Analyses Using Inertial Sensors 


N90-23471/7/GAR 062,303 

— Response of a SE Plates Pre- 
dicted by a One-Parameter ial Equation. 

N90-23488/1/GAR 061,980 

Recent Implementations on Ceramic Composites and 

Thermostructural Materials. 

N90-23489/9/GAR 060,920 


Composite ing: A New Process. 
N90-23490/7/GAR 060,921 


Proprietes Mag we oe de Nouveaux Materiaux 
C - ic/Vit i cr Rania’ 
— of New Composite Materials SiC/Giass-Ce- 
ramic). 

N90-23491/5/GAR 060,922 
Demonstra fuer Faserverbundwerkstoffe 
(Demonstration Centers for Fiber Reinforced Materials). 
N90-23495/6/GAR 060,925 


Frottement et Usure des Carbures de Tungstene Im- 
ee 


i lon Implants). 
NO0- 23496) 4/ 060,961 
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patty Expression Organising Spectral Line Intensity 
N90-23513/6/GAR 062,260 


Contributions a |’Etude des Flammes Parietales Turbu- 
lentes de Diffusion (Contributions to the Study of Parietal 
Flames Due to Turbulent Diffusion). 

N90-23519/3/GAR 


tric Behavior of ——, Hexafluoride 


Transit 

N90-23520/1/GAR 

Etude bg: Phases Ti 

os (Anaytcal Study fT fbochenicel Phases with 
ooo Made by Energy Filter- 

ng Econ M aR aa 059,941 


Characterisation of Fatigue of Aluminium Alloys by 
Acoustic Emission. Part 1: Identification of Source Mech- 


anism. 

N90-23522/7/ aac 060,977 
Characterisation ant 2 Dscrimina of — Alloys by 
Acoustic Emission Pat _Part tion Between Pri- 
mary and Other E: 

N90-23523/5/GAR 060,978 
ete of Dilute Alloys under Fluctuating Residual 
N90-23535/9/GAR 060,979 
Crown and Shape Control in the Rolling of Thin, Wide 


Plates. 

N90-23539/1/GAR 060,980 
ee Testing of Glass Fibre Reinforced Epoxy Using 
N90-23561/5/GAR 060,926 


Spectrally Selective Tin oxide and Indium oxide a 
2 teeth 


Surface et de ¢ Nanohesoge (Development ofa Device 


R ). 

Fe oan 060,953 
Esprit 820:QUIC. QUIC Toolkit Demonstrator Applica- 
N90-23590/4/GAR 060,829 
Model of Electromagnetic Leakage Through Joints at 


Radio Frequencies. 
N90-23626/6/GAR 060,117 


Cooerdinatentransformatie voor, en Tijdsdiscretisatie van 
een Toestandswaarnemer voor een Asynchrone Machine 
(Coordinate Transformation for an Asynchronous, Ma- 
chine, and Time Discretization of a State Observer). 
N90-23657/1/GAR 


a, Simulatie en van een Flux: 
AC-Servo-Aandriving Mv con “Ages 
pr nlm on (Design, Simulation, i 
Field-Oriented AC Servo-Drive Using a aM 320 Signal 


Processor). 

N90-23658/9/GAR 060,279 
Nonlinear Multigrid Applied to a 1D Stationary Semicon- 
ductor Model. 

N90-23659/7/GAR 060,313 


Hoog-Frequente (20 Khz) Vermogenselectronische Blind- 
stroomcompensator Met Igbt’s als Halfgeleiderschake- 
laars (High Frequency (20 = Power Electronics Reac- 
tive-Current Insulated Gate Bipolar 
Transistors as Semiconductor by oe 

N90-23665/4/GAR 060,314 


Ultrasoon Schakelende Driefasenstroominvertor, Uitge- 
voerd Met Insulated Gate Bipolar Transistor (Ultrasonic- 
Switching Three Phase Current Source Inverter with Insu- 
lated Gate Bipolar Transistors). 

N90-23666/2/GAR 060,315 


Etude et Simulation du lement du Transformateur 
en Hautes Frequences (Study and Simulation of the Be- 
havior of a High Frequency Transformer). 
N90-23667/0/GAR 060,304 
Upwind Formulations and Non Equilibrium Chemistry. 
N90-23691/0/GAR 059,573 


coe ae ee Seen & 0 ees ey 
with Longitudinal Thermal Gradient and Transverse G-Jit- 


ters. 
N90-23695/1/GAR 061,827 


Verfahren Zur Vermessung der Instationaeren Dreidimen- 
sionalen vy oe amen in Turbomaschinen (Proc- 
ess for the Measurement of the Unsteady Three Dimen- 
sional Stream Vectors in Turbomachines). 
N90-23702/5/GAR 


Modele de Turbulence au Deuxieme Ordre: E 


bulence: Complex or Stratified Flow) 
N90-23703/3/GAR ‘ 059,576 


a des Ecoulements Turbulents Avec Trans- 
ferts Thermiques en Convection Mixte a Turbu- 

lent Flow with Mixed Thermal Convection Transfer). 

N90-23704/1/GAR 


Electronic Spirit Level Tilt Sensor. 

N90-23710/8/GAR 059,627 
Integrated Silicon Flow Sensors. 

N90-23715/7/GAR 060,316 
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SILEX Beacon Equipment. 
N90-23726/4/GAR 061,865 


Development of a Spark Assisted Direct Injection Multi- 
fuel Diesel Engine Especially for Alcohol Fuels. 
N90-23747/0/GAR 060,081 


Boulons a Haute Resistance: Essais de Fonctionnement 
de Boulons Revetus (High Resistance Bolts: Test Trials 
for Plated Bolts). 

N90-23748/8/GAR 060,837 


Expert System for the Study of High Duty Bonded Joints 
in Aerospace Structures. 
Peet 8/GAR 060,854 


hic Observations on Fatigue Crack Growth in 
Material under Flight-Simulation ——., 
N90-23760/3/GAR 060, 


T raphic Mapping from Spot Satellite Imagery. 

N90-23777/7/GAR 061,340 
Gebruik van Additionele Gps Waarnemingen in de 
Grootschalige Fotogrammetrie (Use of Additional Global 
Positioning System (GPS) Observations in Large Scale 


ey aoe 
N90-23778/5/GAR 061,341 
VIERS-1 Project. The Delft Wind/Wave Experiment: Ex- 


periment and First Results, Part 1 
N90-23779/3/GAR 061,452 


Erdbeobachtung Aus Dem Weltraum (Earth Observation 
from the Interstellar Space). 
N90-23781/9/GAR 061,453 


Gerichte Grensdetectie in een Digitaal Beeld Mbv. Dyna- 
misch Programmeren (Guided Boundary Detection in a 


ital Image Dynamic Programming). 
NS0-23780/7/GAR 061,342 


Monitoring van ee ae in de Oostvaardersplas- 
sen een van de Nauwkeurigheid (Accuracy 
of the Monitoring of sein of Poona Vegetation in the Oostvaar- 
bomen Netherlands). 

N90-23783/5/GAR 061,443 


a Digitale Landgebruikskaart 1:50,000; een 
Onderzoek Naar een Meervoudige Automatische Classifi- 
catie OP Basis van Spot- en Landsat Thematic M 
Satellietbeelden (Operational Digital Land Use MAP 
1:50,000; Investigation of a Multiple Automatic Classifica- 
pg awe 9 Spot and Landsat Thematic Mapper Satel- 
ite 
N90-23784/3/GAR 061,444 


Visie van de Bers OP Het Esa Lange Termijn Programma 
voor Aardobservatie (Vision of the Remote Sensing Man- 
agement Commission on the ESA Long Term Earth Ob- 
servation Program). 

N90-23785/0/GAR 061,445 


Atmosferische Correctie van Satellietbeelden in Het 
Kader van Het Friese Fronten Project (Atmospheric Cor- 
rection of Satellite Pictures in the Framework of the 
Project Friese Fronten). 

N90-23786/8/GAR 061,446 


Diurnal Ozone Cycle in a Coniferous Forest: The Impor- 
tance of Meteorology and Chemistry. 
N90-23795/9/GAR 060,640 


Functiemodel Bij Very Long —. beng ong B S 
de Relatie Met Tektonische Beweg (Very 
Baseline Interferometry (VLBI) Functional | Model Ld “he 
Relation with Tectonic Motions). 

N90-23814/8/GAR 061,370 


Twee-Dimensionale Fourieranalyse van Het Aardse 
Zwaartekrachtsveld Gebruikmakend van Het Programma- 
pakket TIM (Two Dimensional Fourier Analysis of the 
Earth Gravitational Field Using the Program Package 


TIM). 
N90-23815/5/GAR 061,371 


Cloud Volume Statistics for Southern Sweden. 
N90-23830/4/GAR 059,727 


Predicting Tidal Displacements of the Surface of the 
Earth, Volume 1. 
N90-23850/2/GAR 061,724 


Predicting Tidal Displacements of the Surface of the 
Earth, Volume 2. 
N90-23851/0/GAR 061,725 


Ocean Variability from Crossover Differences Derived 
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PBS0-269424/GAR 060,369 


Fuji Electric Journal, Voi. 63, No. 7, 1990. 
PB90-269432/GAR 060,276 


Fuji Electric Review, Vol. 36, No. 2, 1990. 
PB90-269440/GAR 060,370 


RRS CHARLES DARWIN Cruise 35/88, 13 October-17 

November, 1988. GLORIA Study of the Easter Micro- 
late, East Pacific Rise. 

90-269663/GAR 061,753 


RRS DISCOVERY Cruise 188, 24 January 24-February 
1990. GLORIA and TOBI Surveys of the Continental 
Slope and Rise around Canary Islands. 

PB90-269671/GAR 061,754 


Computer Aided a of District Heating System. 
PB9O-269739/ GAI ° 059,811 


Establishing a Sustainable Shrimp Mariculture Industry in 


Ecuador. 
PB90-269747/GAR 059,655 


Nant-y-Moch Grassland Improvement Study. 
PB90-269754/GAR 060,756 


lon Exchange ics and Soil Acidification: Model De- 
velopment and Testing. 
PB90-269812/GAR 061,451 


Reduction de Trainee de Frottement Turbulent: Manipula- 
teurs de Couche Limite, Mars 1990 (Reducing Turbulent 
Friction Drag: Boundary-Limit Manipulators (March 


1990)). 
PB90-269846/GAR 059,582 


Algorithmes, Regles et Strategies de Resolution Automa- 
bs pour |’Analyse non Lineaire des Coques (Algo: 
ms, Rules, and Automated Solution Strategies for 

Non-Linear Analysis of Shells). 
PB90-269853/GAR 061,986 


Ecoulements Cisailles Tridimensionnels. Visualisation de 
Ecoulement Autour d’une Aile a Forte Fleche et Forte 
Incidence (Three-Dimensional Shear Flows. Visualization 
of Flow around a Very Sweptback Wing at High Angle of 


Attack). 

PBS0-269861/GAR 059,583 
Traitement des Brulures Etendues (Treatment of Exten- 
sive Burns). 

PB90-269879/GAR 061,235 
Resolution Parametrique de Problemes Structuraux non 
Lineaires (Parametric Solution of Non-Linear Structural 
Problems). 

PB90-269887/GAR 061,987 


Mesure par Diffusion Raman Spontanee de la Masse Vo- 
lumique Locale dans un Ecoulement Gazeux (Measure- 
ment of Local Density in a Gas Flow en nage oar 
Raman Scattering) (Messung der Oertlichen Dichte in 
— — Sroemung Durch Spontane Raman- 


P500.240805/GAR 061,832 


ISL Hypersonic Shock Tunnel and Its Instrumentation. 
PB90-270141/GAR 059,634 


Analysis and Comparison of Two Strategies for Multi-item 
Inventory Systems with Joint Replenishment Costs. 
PB90-270158/GAR 059,520 





Simulation Study of Self-Tuning Adaptive Control for 
Rougher Flotation. 

PB90-270166/GAR 061,426 
Diffusion Acoustique par une Coque Elastique (Acoustical 
Scattering from an Elastic Shell). 

PB90-270174/GAR 061,809 


Auto-Ignition in Laminar and Turbulent Non-Premixed 


——. 
PB90-270182/GAR 060,063 
Re-Analysis of Linear Structures on Serial and Parallel 


Computers. 
PB90-270190/GAR 059,827 


ee | of ns ga Geotechnical Centrifuge Model 
est 
PB90-270208/GAR. 059,986 


Etude Theorique de |'Interaction Entre une Onde de 
Choc Oblique et une Couche Limite Turbulente se Deve- 
loppant sur une Paroi Chauffee (Theoretical Study of the 
Interaction between an Oblique Shock Wave and a Tur- 
bulent Bou: Layer Forming on a Heated Wall). 

PB90-270224/GAR 059,584 


Etudes Fondamentales sur les Composes Intermetalli- 
ques (Basic Research on Intermetallic Alloys). 
BB90-270232/GAR 060,987 


Realisation d’Equipements Destines a la Confection d’E- 
lectrodes de Premiere Fusion en Alliage de Titane (Fabri- 
cation of Equipment to Make First-Melt Electrodes of Ti- 
tanium Alloy). 

PB90-270240/GAR 060,988 


| guess Viscous/Iinviscid Coupling in Subsonic 
PB90-270257/GAR 059,585 


Stress et Reponse Surrenalienne (Stress and Adrenal 
Response). 
PB90-270265/GAR 061,236 


Editing a Structured Document with Classes. 
PB90-273335/GAR 060,193 


Model of Manufacturing Sector Investment and Employ- 


ment Decisions. 
PB90-273384/GAR 059,838 


Untersuchung von Massnahmen zur Minderung der Ger- 
aeuschemission bei Ultraleichtflugzeugen. (Investigation 
of actions to reduce noise emissions in ultralight air- 


crafts). 
TIB/A90-81375/GAR 059,623 


Aerothermodynamik von Ueberschallflugzeugen. (Aero- 
thermodynamics of supersonic aircraft). 
TIB/A90-81377/GAR 059,586 


Analyse einer geodaetischen raumstabilisierten Inertial- 
plattform und Integration mit GPS. (Analysis of the geo- 
detic eo inertial platform and its integration 
with GPS). 
TIB/A90-81378/GAR 061,454 
Ueberholung Nutzlasthilfseinrichtungen, Gesamtintegra- 
tion und Systemtests bei paralleler Integration- und Test- 
phase und Kampagnenunterstuetzung TEXUS-14B/15. 
AAbechlussbericht. (Overhauling of payload auxiliary equip- 
ment, overall integration testing and systems testing with 
Parallel vaca and test phase, and mission support 
system TEXUS-14B/15. Final t report). 
TIB/A90-81379/GAR 062,352 


Konzept- und Ejinsatzuntersuchung eines Raumkurier- 
Systems. Schlussbericht. (Concept and application stud- 
ies of a retrievable carrier. Final report). 

TIB/A90-81381/GAR 062,345 


Erweiterung des Stuttgarter Hoehenpruefstandes. 
Schlussbericht. (Enhancement of the Stuttgart altitude 
test facility. Final report). 

TIB/A90-81384/GAR 059,635 


Experimentelle Untersuchungen von Gadolinium-DTPA 
und Eisenionen als orale Kontrastmittel in der Magnetis- 
chen Resonanz Tomographie. (Experiments with gadolini- 
um DTPA and iron ions as oral contrast media in magnet- 
ic resonance toi raphy). 

TIB/A90-81385/GAR 061,135 


Untersuchungen der gg ore von (125) 
Jodocyanopindolol an beta -Ai eptoren mensch- 
licher Lymphozyten und deren Modifikation durch Dith- 
iothreitol und andere Thiolverbindungen. (Investigations 
into the binding of 125-iodine cyanopindolol to beta- 
adrenoceptors of human lymphocytes and changes re- 
sulting from the influence of dithiothreitol and other thiol 
compounds). 

TIB/A90-81386/GAR 061,108 


Suche nach seltenen semileptonischen Zerfaellen der B- 
Mesonen. (Search for rare semileptonic decays of the B 


mesons). 
TIB/A90-81398/GAR 062,274 


Untersuchung von Teilchenmodellen zur Erklaerung der 
GSI-Positronenlinien. (Study of particle models for the ex- 
— of the GSI positron lines). 

1B/A90-81399/GAR 062,275 


Study of exclusive final states in diffractive production. 
TIB/A90-81400/GAR 062,276 


Multiquarksysteme in der 1+ 1 dimensionalen QCD. 
(Multi-quark systems in the 1+ 1 dimensional QCD). 
TIB/A90-81401/GAR 


Wahrscheinlichkeiten strahlu Th ond cone) U. 
den myonischen Atomen (208) 232) . 7 ae U. 
(Probabilities of radiationiess 

atoms (208) Pb, (232) Th, and (238) U). 


KEYWORD INDEX 


TIB/A90-81402/GAR 062,278 


eee be eee, . Se a 
Technik, Entwicklungstendenzen bei Pruefania- 
gen. Vortraege des Seminars. (Automation in ultrasonic 
testing - state of the art, trends in mobile test equipment. 


). 
TIB/A90-81403/GAR 


removal of nitrogen monoxide from exhaust gases by ab- 
sorption in wae of metal chelate complexes). 
eastecgieaipete 


Stickstoffdioxid wt Poy 
mere in Luft unter My bomen 
and dioxide in air under lighting 


conditions). 
TIB/A90-81408/GAR 


F sub 420 in the starting phase). 
1B/A90-81409/GAR 


Bestimmung von in Proben aus der mar- 


catalytic NO reduction). 
TIB/A90-81411/GAR 


warmfester Staehle und 
Long-term behaviour of 
materials). 


Langzeitverhalten 
steels and hig f 

Is igh-t 
TIB/AQOSIA2/GAR 


Zukunftsorientierte Wi: 
E " 


sparhaeuser Ingolstadt - 
i (German/Swedish joint 


Fo enary Halmstadt. 
TiB/ 90-81414/GAR 
i eines 


). 
TIB/A90-81415/GAR 
Atmosphaerische 


itions-Spektroskopie. 
ments of pan trace gases 
isolation- . Final report). 
TIB/A90-81416/ 


eines 
ment of an Pious vehi pepe rr 
lution in mud flats (concept phase). . 
TIB/A90-81417/GAR 


diction based on 

TIB/A90-81419/GAR 060,951 

a hemmpane years 2 eines me Kraft- 
stoff direkteinspritzenden und ‘erbren- 

nungsverfahrens mit Fremdzuendung. tolerance 


FOREIGN TECHNOLOGY 


of a ee poe with direct injection, wall aq = 
ne 060,984 
py ely Luft- und 
(Yearbook 1989 of the 
* Air and eure Travel (DGLR). Vol. 
ssnaeenchetpensestioaset 059,639 


Simulation laminarer Stroemungen in Kanaelen mit per- 
meablen Waenden. (Simulation of laine’ ows in chan 


). 
718/890 1364/GAR 061,833 
Beitrag zur 


Jahrbuch 1 
Raumfahrt Ov. “(OGL Bd 
German Society for 


(Contribution to increased accuracy 
in parameter i of non-linear processes 

the example of aircraft motion). 

TIB/B90-81365/GAR 


data links 
TIB/ B90 8": sree sai 


Untersuchungen (Applicability of 
helicopter models for flight mechanical tvesiigatons 
TIB/B90-81367/GAR 050,588 
Calculation of the hypersonic viscous flow past reentry 
vehicles with an Euler/boundary-layer coupling method. 
T1B/B90-81368/GAR 062,329 


eee Konzeption des Pilotenunterstuet- 
—————_ (Problem definition and conception 
of the pilct support system). 

TIB/B90-81369/GAR 062,359 


MBB Fi und Lewacesge = | Technisch-wissens- 
Soateuean Sanenee on 1989). = 
TIB/B90-81370/GAR 059,640 
— a ‘aeekaton of fast, maneuvr- 
T1B/890-81372/GAR 060,238 
Funktionale Renormierung an einem Modell zum Benet- 
ae (Functional ronsrnafiantion in a model 
a 


). 
TIB/B90-81373/GAR 


air traffic management. 
1374/GAR 


Fluorescent HD emission 

TIB/B90-81382/GAR 

Thermal instabilities in cooling flows: The evolution of 
TIB/B90-81383/GAR 


zum Zerfall von Riesenre- 


in 8) Ni). o 
062,281 


eines Experiments zur Suche 
von (76) Ge. (Development 
for the search for the 


062,282 


vera der RBMK-1000-Aniage bei Ri 
Teillastbereich - Us 


ce 
(Behaviour of the RDNMK.1 pe lagen cory tag 
turbances under part load reduction - completing investi- 


13 /890-81 393/GAR 


with superordinated 
TIB/B90-81394/GAR 


washvend.Slerafansertan.” (Load yon LW plant 


components during accident transients) 
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TIB/B90-81395/GAR 061,656 


Moeglichkeiten der Rueckfuehrung gereinigter Abgase in 
ed Beene gags zur Minimierung der 
xposition in der U ing. (Possibilities of re- 


Imgebui 
sage ea cetael off-gases in a fuel reprocessing 
ma order to minimize the environmental radiation ex- 


060,689 


New quantum representation for canonical gravity and 
SU(2) Yang-Mills theory. 
TIB/B90-81420/GAR 062,283 


Identities for noncovariant-gauge integrals in the n sub 


’ ism. 
TIB/B90-81421/GAR 062,284 


Bau- und energietechnisches Demonstrationsbauvorha- 
ben Woltmannweg. 2. Bauabschnitt. Kurzbericht. (Con- 
structional and energy-technical demonstration project 
‘Woltmannweg’. 2nd construction phase. Short report). 

TIB/B90-81422/GAR 059,814 


Darstellung bormodifizierter Immunglobuline fuer die Neu- 
troneneinfangtherapie. (Characterisation of immunoglobu- 
a jet be used in neutron capture therapy after modifica- 


with boron). 
115/890-81424/GAR 061,136 


Komplexschaeden an Buchen - Ursachenforschung zum 
Baumsterben. . (Complex damage in beeches - 
research into the causes of forest decline. Papers). 
TIB/B90-81425/GAR 061,355 


Untersuchungen zur elektronischen Struktur der Hoch- 
temperatursupraleiter mittels Photoelektronenspektrosko- 

(Investigations into the electronic structure of the 
Figh-te superconductors by means of photoelectron 


er. 
1B/B90-81426/GAR 061,970 


Far forward scattering of CO sub 2 laser radiation by 
density fluctuations in the W VII-A stellarator. 
1B/B90-81427/GAR 061,906 


Energy-loss measurements with heavy ions at relativistic 


TIB/B90-81428/GAR 062,285 


Semiciassical model for single-particle transitions in nu- 
cleus-nucleus interactions. 
TIB/B90-81429/GAR 062,286 


Inelastische ae | und Nukleonentransfer im System 
(232) Th+ (206) (Inelastic scattering and nucleon 
transfer in the system (232) Th+ (206) at the Cou- 


062,287 


ting phase for the solar-wind- 
in Korea. Final report. 
060,584 


B/ 800-81 396/GAR 


lomb barrier). 
TIB/B90-81430/GAR 


Measurement and 
plant SWEE 
TIB/B90-81431/GAR 


Atmosphaerische CS sub 2 -Oxidation: Kinetik und Me- 
chanismen. (Carbon disulfide atmospheric oxidation: Re- 


action kinetics and mechanisms). 
TIB/B90-81432/GAR 059,732 


Distribution functions and moments in the theory of co- 


oe 
TIB/B90-81433/GAR 059,948 


Kalibration einer 3-Draht-Sonde fuer Messungen in nicht- 
isothermer Luftstroemung. (Calibration of a 3-wire-probe 
for measurements in non-isothermal air flow). 

061,657 


TIB/B90-81434/GAR 
erhalten einer ferritischen FeNiAl-Legier- 


Ausscheidungsv 
unter Bestrahlung. (Precipitation behaviour of a ferrit- 
060,962 


ui 

ic FeNiAI alloy pom hte ary 

TIB/B90-81435/GAR 
Tensile properties of alloys 800H and 617 in the range 
20 to 950 Cc. 
TIB/B90-81436/GAR 060,989 


Messtechnische Erfassung zweier Haeuser der gruenen 
Solararchitektur. Schlussbericht. (Measurements on two 
buildings constructed along the principles of green solar 
architecture. Final q 

TIB/B90-81437/GAR 060,585 
Structure of the cylindrically confined Coulomb lattice. 
TIB/B90-81438/GAR 062,288 


Betrieb einer 10 t/h-Prototypaniage zum VEW-Kohleum- 
wandiungsverfahren (Druckfahrweise). Abschlussbericht. 
me an of a 10 t/h-prototype plant applying the VEW 

— process (pressurized operation). Final 
71B/B90-81439/GAR 060,440 


H and D in niobium, tantalum and vanadium. 
TIB/B90-81440/GAR 


— water vapor - problems and modelling at- 
TIB/B90-81441/GAR 059,733 
Gross properties of nuclei and nuclear excitations. Pro- 


ceedings. 
TIB/B90-81442/GAR 062,289 


FOREST FIRES 
RXWINDOW: Defining Windows of Acceptable Burni 
Conditions Based on ired Fire Behavior. sag 
PB90-266552/GAR 061,352 
FOREST LAND 
Bird Densities and Diversity in Clearcut and Mature Oak- 
Hickory Forest. 
PB90-266578/GAR 061,439 
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FOREST MANAGEMENT 
RXWINDOW: Defining Windows of Acceptable Burning 
Conditions Based on Desired Fire Behavior. 
PB90-266552/GAR 061,352 


FOREST TREES 
Stereo Photo Series for Quantifying Forest Residues in 
the Douglas-fir-hemlock Type of the Willamette National 


Forest. 

PB90-265869/GAR 061,345 
Individual-Tree Probability of Survival Model for the 
Northeastern United States. 

PB90-266271/GAR 061,350 


———. od oo. Trees to Sulfur, Nitrogen, and Asso- 


ciated P 
PB90-270830/GAR 060,657 


FORESTRY 
Bulletin of Hardwood Market Statistics: Spring 1990. 
PB90-266255/GAR 061,348 


Pulpwood Production in the Northeast, 1988. 
PB90-266263/GAR 061,349 


Model-Dependent and Design-Dependent Sampling Pro- 
cedures: A Simulation Study. 
PB90-266313/GAR 061,951 


Predicting Equilibrium Moisture Content of Some Foliar 
Forest Litter in the Northern Rocky Mountains. 
PB90-268343/GAR 061,353 


Volume CSunet for Young age re ne > 
hogany (‘Swietenia macrophylla x mahagoni’) in 
Luquillo Experimental Forest of Puerto Rico. 
PB90-268616/GAR 061,354 


aa 


Can ony 
BE96013281/GA 061,343 


Untersuchungen ueber genetisch-oekologische Auswir- 
kungen simultaner Immissionsbelastungen des Spross- 
und Wurzelsystems der Baumart Fichte. Abschlussber- 
icht. (Investigations on logical effects due to si- 
multaneously applicated environmental pollutants via 
shoot and root system in the forest tree species Norway 


spruce. Final report). 
TIB/A90-81418/GAR 060,664 


FORMALDEHYDE 
Comparative hazard evaluation, an approach to regula- 
tion: Formaldehyde in drinking water. 
DE90012001/GAR 060,726 


FORMALISM 
Process Specification Formalism Based on Static Cold. 
N90-23960/9/GAR 060,173 


Formal Approach to Conformance Testing. 
N90-23964/1/GAR 


Belief Networks in Plausible Reasoning. 
N90-24098/7/GAR 


FORMATS 
Editing a Structured Document with Classes. 
PB90-273335/GAR 


FORMING TECHNIQUES 
Production Method of Optical Surfaces with Micro-Curva- 
tures by Elastically Deformable Die Forming Process. 
PB90-269143/GAR 060,843 


FORT JACKSON (LOUISIANA) 
Cultural Resources | i 
Jackson, Plaquemines Pi 
Solari Borrow Area. 
AD-A225 198/1/GAR 


FOSSIL-FUEL POWER PLANTS 
Conceptual design of a coal-fired MHD retrofit. Executive 


summary. 
DE90008839/GAR 060,347 


Detoxification and — of useful products from 
combustion wastes. ual report. 
DE90010920/GAR 060,696 


Second information report on activities in progress at the 
EPRI M and D Center. 
060,350 


DE90012811/GAR 

Seek of ie a a an Oe aan 8 See 
— of Sa steam units. a ay a Es- 
imati generating uni on lorm- 
prey coal-fired steam -— a 
DE90013536/GAR 060,352 
Clean coal technolo- 


Comprehensive r to Congress: 

gy program: 180 le demonstration of advanced tan- 
gentially-fired combustion techniques for the reduction of 
ae oxide (NO(sub x)) emissions from coal-fired boil- 


DE90013591 /GAR 060,624 
STochastic Analysis of Technical Systems (STATS): A 
pes for evaluating combined effects of multiple uncer- 
E9001 3599/GAR 061,054 


Estimating the effect of generating unit age on EFOR 
and EAF for coal-fired steam unite opening between 
1964 and 1981. 
DE90013690/GAR 060,354 
Chocho rinkaiatsu turbine rotorzai kairyo 12Cr ko oyobi 
A286 ko no kyodo tokusei hyoka. (Strei evaluation for 
modified 12Cr steel and A286 steel of USC turbine rotor 
060,356 


material). 
DE90503033/GAR 
Se I ae eS ee ee 


benefit from biotechnology. 


060,176 


061,082 


060,193 


tions in the Vici of Fort 
, Louisiana: The 


059,739 


DE90508768/GAR 


FOSSIL FUELS 
Implementation of a modified Johnson and Hindmarsh 
mass and ——, model. Final report. 
DE90000488/GAR 060,410 
Fossil energy environmental research. Foreign trip report, 
September 11, 1987-September 26, 1987. 
DE90012333/GAR 060,466 
FOUNDATIONS 
Foundation Response to Subsidence-induced Ground 
Movements: A Case Study. 
PB90-268780/GAR 061,417 
FOUNDATIONS (STRUCTURES) 
Embankment of Criteria and Performance Report, Red 
River Watershed, Gillham Lake, Cossatot River Arkansas. 
AD-A224 869/8/GAR 059,971 
FOUNDRIES 
Emission Factors for Iron Foundries: Criteria and Toxic 


Pollutants. 
060,652 


060,636 


PB90-266743/GAR 


FOUR WAY STOP INTERSECTIONS 
Traffic Operations at All-Way Stop-Controlled Intersec- 
tions. Volume 1. Estimating Capacity and Delay at an All- 
Way Stop-Controlled Intersection. 
PB90-238783/GAR 062,381 
Traffic Operations at All-Way Stop-Controlled Intersec- 
tions. Volume 2. Draft Procedures for Capacity and Level 
of Service Analysis. 
PB90-238791/GAR 062,382 
Traffic Operations at All-Way Stop-Controlled Intersec- 
tions. Volume 3. TDIP Traffic Data Input Program (Pro- 
ram Documentation and User’s Manual Version 2.0). 
'B90-238809/GAR 062,383 
FOURIER ANALYSIS 
Twee-Dimensionale Fourieranalyse van Het Aardse 
Zwaartekrachtsveld Gebruikmakend van Het Programma- 
pakket TIM (Two Dimensional Fourier Analysis of the 
Earth Gravitational Field Using the Program Package 


TIM). 
N90-23815/5/GAR 061,371 


FOVEA 
Analysis of Retinal Function Following Laser Irradiation. 
AD-A225 021/5/GAR 061,200 
FRACTOGRAPHY 
a Observations on Fatigue Crack Growth in 
2024-T3 Sheet Material under Flight-Simulation — 
N90-23760/3/GAR 060, 
FRACTURE (MECHANICS) 
Facility for Research in Environmentally Assisted Frac- 
ture and Mechanical Behavior. 
AD-A224 637/9/GAR 061,971 
Fracture Criterion of Isotropic Materials. 
AD-A224 912/6/GAR 061,972 


Controlled Crack Growth Specimen for Brittle Systems. 
N90-23543/3/GAR 060, 


Mathematical Modelling of Deformation Mechanisms in 


Ice. 
PB90-267550/GAR 061,765 


Rene cornering warmers auf der Basis der Schwing- 
bruchmechanik fuer kurze Risse. (Crack initiation life pre- 
diction based on fracture mechanics for short cracks). 

TIB/A90-81419/GAR 060,951 
FRACTURE PROPERTIES 
Tanka keiso ceramics no chokoon ni okeru seiteki oyobi 
doteki jiku kajuka deno hakai kyodo tokusei no hyoka. 
(Evaluation of fracture strength properties of silicon car- 
bide ceramics under cyclic/static axial loading at ultra- 
high temperature). 
DE90503402/GAR 060,883 
Crack-Arrest Behavior in SEN Wide Plates of Low-Upper- 
Shelf Base oon Tested under Nonisothermal Condi- 
tions: WP-2 Serie: 
NUREG/CR-5451 GAR 061,673 
FRACTURES 
—e monitoring of the Chaveroo oil field, New 


DE90012100/GAR 061,360 


AE ho ni yoru SiC sen(prime)i kyoka = fukugo 

zairyo no hakai yoshiki no kenkyu. (Study on failure 

modes of SiC fiber reinforced aluminum composite mate- 

rials by AE method). 

DE90505518/GAR 060,916 
FRACTURING 

Structural Behavior of Composites with Progressive Frac- 


ture. 
N90-23477/4/GAR 060,919 


FRAGMENTATION 
Pinay go gS sm Litteraturstudie (Destress Blast- 
; A Literature Survey). 
Pi 90-266990/GAR 061,782 
FRAMED STRUCTURES 
Seismic Response of Connections in Indeterminate R/C 
Frame Subassemblies. 
PB90-265943/GAR 059,825 


FRANCE 
PIRSEM: Rapport d’activite. Tome 1. (PIRSEM: 1987 op- 
erations review. Volume 1). 





DE90501029/GAR 


FREE CONVECTION 
Modelisation des Ecoulements Turbulents Avec Trans- 
ferts Thermiques en Convection Mixte (Modeling Turbu- 
lent Flow with Mixed Thermal Convection Transfer). 
N90-23704/1/GAR 061,828 


FREE ELECTRON LASERS 
OASIS, LLNL version: Software maintenance manual. 
DE90013522/GAR 061,860 
FREEZING 


Food Freezing in the Intermediate Fluidized Bed. 
PB90-267477/GAR 


FREQUENCY MEASUREMENT 
Bulletin of NRLM Vol. 39, Supplement (No. 152). 
PB90-267667/GAR 060,319 


FREQUENCY MODULATION 
Haidensen hanso ni im kakusan tsushin ho- 
shiki no kiso kento. Giji zatsuon fugo no hassei hoho to 
sokan tokusei no kaiseki. (Fundamental study of spread 
spectrum communications system on power distribution 
lines carrier. Pseudonoise sequences generators and 
analysis of correlation). 
DE90503793/GAR 060,387 

FRESH WATER 
Freshwater wetlands and wildlife. 
DE90005384/GAR 

FRICTION 
Decay of secondary flow and the associated loss varia- 
tion downstream of an annual turbine stator cascade. 
DE90505520/GAR 060,072 


Frottement et Usure des Carbures de Tungstene Im- 
plantes d’lons Azote (Friction and Wear of Tungsten Car- 
bides with Nitrogen lon Implants). eeaaie 


060,553 


059,661 


061,428 


N90-23496/4/GAR 


FRICTION WELDING 
Journal of Mechanical Engineering Laboratory, Vol. 44, 
No. 1, January 1990. 
PB90-269127/GAR 060,839 
FRONTOGENESIS 
Impact = Planetary Boundary Layer Processes on Fron- 


AOA22 A225 | 070/2/GAR 059,709 


FRONTS (METEOROLOGY) 
Impact of Planetary Boundary Layer Processes on Fron- 


AOASDS | 070/2/GAR 059,709 


Fronts, Jet Streams, and the Tropopause. 
PB90-268277/GAR 

FRONTS (OCEANOGRAPHY) 
Double Diffusive Interleaving Across a Thermohaline 


Front. 
AD-A224 822/7/GAR 061,760 


FUEL ADDITIVES 

Evaluation of Commercial Additives for Fuel Stability En- 

hancement; Bottle Tests at 65 deg C. 

AD-A224 868/0/GAR 060,443 
FUEL ASSEMBLIES 

TRUMP-BD: A computer code for the analysis of nuclear 

fuel assemblies under severe accident conditions. 

DE90013301/GAR 061,663 
FUEL CANS 

Video Surveillance Unit. 

DE90013840/GAR 
FUEL CELLS 

Selective Removal of Organics for Water Reclamation. 

N90-23797/5/GAR 060,735 
FUEL COMBUSTION 

Fuel-Rich Catalytic Combustion: A Fuel Processor for 

sion. 


High-Speed Propul: 
N90-23518/5/GAR 060,061 
Contributions a l’Etude des Flammes Parietales Turbu- 
lentes de Diffusion (Contributions to the Study of Parietal 
Flames Due to Turbulent Diffusion). 

N90-23519/3/GAR 060,080 

FUEL CONSUMPTION 
Alternative Motor Fuel Use Model: Model theory and 


— in and user’s guide. 

12040/GAR 062,373 
Petroleum boyy monthly, April 1990. 
DE90013247/ 

FUEL CYCLE 


Axial blanket fuel ign and demonstration. Eighth 
Progress report, April 19 lune 1989 and project sum- 


mary. 
DE90013548/GAR 061,667 


FUEL ELEMENT CLUSTERS 
Kalibration einer 3-Draht-Sonde fuer Messungen in nicht- 
isothermer Luftstroemung. (Calibration of a 3-wire-probe 
for measurements in non-isothermal air flow). cee 


059,715 


061,690 


060,471 


TIB/B90-81434/GAR 


FUEL FABRICATION PLANTS 
PC-DYMAC: Personal Computer-DYnamic Materials AC- 
counting. Revision 1. 
DE90013541/GAR 061,666 
FUEL GAS 


Suiryu model kashika shuho ni yoru gas turbine nensho- 
kinai no ryudo kongo tokusei (1). Nishitsugata nenshoki 


KEYWORD INDEX 


to hoen kyokagata nenshoki no tokusei. (Flow and mixing 
chentaden of tan atin eee 
model (Part 1). Characteristics of venturi combustor and 
advanced rich-lean combustor with pilot flame). 
DE90505553/GAR 


060,074 

FUEL INJECTION 

Development of a Spark Assisted Direct Injection Multi- 

fuel Diesel Engine Especially for Alcohol Fuels. 

N90-23747/0/GAR 060,081 
FUEL INJECTION SYSTEMS 

Untersuchungen zur Vielstoffaehigkeit eines den Kraft- 

stoff direkteinspritzenden und wandan Verbren- 


nungsverfahrens mit Fremdzuendung. (Multifuel tolerance 
of a combustion process with det injection, wall appli- 
ca 


tion spark ignition) 
TIB/A90-81423/GAR 060,084 


FUEL REPROCESSING PLANTS 
Nuclear fuel raheem oy and waste management. For. 
in trip report, August 21, 1987-September 13, 1987. 
DE90012331/GAR 061,536 
Strahlenexposition der Arbeitskraefte und Abgabe ra- 
dioaktiver Stoffe mit der Fortluft bei der Wiederaufarbei- 
pnt en adage Karlsruhe. (Occupational radiation exposure 
gaseous radioactive releases of the Karlsruhe re- 


— plant). 
1B/ 590-81 391/GAR 060,688 


Moeglichkeiten der Rueckfuehrung —_ Abgase in 
einer Wiederaufarbeitungsaniage zur £ der 
Strahlenexposition in der Umgebung. (Possibilities of re- 
cycling decontaminated off-gases in a fuel reprocessii 


Ing 
plant in order to minimize the environmental radiation ex- 


re). 
1B/B90-81396/GAR 060,689 
FUEL SLURRIES 
Heat engines. Technology status report. 
DEsv00s40s/GAR 060,077 


Advanced atomizer concept for CWF burning in small 
combustors. Quarterly report, September-November 


1987. 
DE90009909/GAR 060,036 


Advanced atomizer concept for CWF a An in small 
combustors. Quarterly report, November 7-J 


1988. 
DE90009910/GAR 060,037 


Advanced atomizer concept for CWF burning in small 
combustors. Quarterly report, February 1988-April 1988. 
DE90009911/GAR 060,038 


Advanced atomization concept for CWF burning in small 
combustors. Quarterly report, May 1988-July 1988. 
DE90009912/GAR 060,039 


Advanced atomization concept for CWF burning in small 

combustors. Quarterly report, August 1988-October 1988. 
DE90009913/GAR 060,040 
Advanced atomization concept for CWF burning in small 
—— Quarterly report, November 1 january 


1989. 
DE90009914/GAR 060,041 


Advanced atomization concept for CWF burning in small 
combustors. Quarterly report, February 1989-April 1989. 
DE90009915/GAR 060, 
Advanced atomization concept for CWF burning in smail 
combustors. Quarterly report, May 1989-July 1989. 
DE90009916/GAR 060,043 


Slurry reactor design studies. Topical report, Reactor se- 
lection criteria. 
DE90010924/GAR 060,416 
Mechanisms of coal-water mixture combustion in fluidized 
beds. Technical progress report, December 14, 1989- 
March 15, 1990. 
DE90010971/GAR 060,044 


Conversion of industrial boilers to burn coal water fuel. 
Phase 1, Pilot-scale development and testing: Final 


f , 
DE90012236/GAR 060,045 


CWS-fired residential warm-air heating system. Phase 2 
final report, August 1, 1988-March 1, 1990. 
DE90012237/GAR 059,791 


Feasibility of wet oxidation for combustion of coal slur- 
ries. Phases 1 and 2: Final report. 
DE90013460/GAR 060,472 
FUEL SPRAYS 
Introducing the VRT Gas Turbine Combustor. 
N90-23591/2/GAR 
FUEL SUBSTITUTION 
Alternative Motor Fuel Use Model: Model theory and 


aan and user’s guide. 
DE90012040/GAR 062,373 
FUEL TANKS 


Calculation of Containment Concentrations While Coating 
the Interior of a Bulk Storage Fuel Tank. 
AD-A224 930/8/GAR 060,590 


Development of deep drawn aluminum piston tanks. 
DE90013472/GAR 060,065 


FUELS 
Determination of Rate-Limiting Steps during Soot Forma- 
tion. 
AD-A224 596/7/GAR 059,884 


Modeling of knock in spark-ignition ines. 
DE90010875/GAR ba. 


060,075 


060,078 


FURNACES 


Development of deep drawn aluminum piston tanks. 
rented 3472/GAR - 060, 


po ripe ar hg haichu 
dof tigen nenaho 


060,058 


Numerical simulation of the mitigating effects of an LNG 
— fence. 
90013471/GAR 
FUNCTIONAL MODELS 
Development and improvement of self-pumpii 
collector solar hot water storage — veel 200 por 
June 1988-March 1989, in Colorado Si 


Solar House Ill. 
DE90013698/GAR 


Naam 


Validity Measures in the Context of Latent Trait —— 
AD-A224 695/7/GAR 059,764 


Predictions of Reliability Coefficients and Standard Errors 

¢ Measurement Using the Test Information Function and 
its Modifications. 

AD -AD2s 696/5/GAR 059,765 


FUNCTIONS Saemmeies 


Testi Elementary Functions in Ada. 
N90-; Sat 7S/GAR 060, 166 


Reflexivity, the Dual Radon-Nykodym Property, and Con- 
inuity of Adioi - 

N90-24042/5/GAR 061,029 
Rates of Convergence and Asymptotic Normality in the 
Multiknapsack Probiem. 

N90-24045/8/GAR 061,061 


FUNGAL GENES 
Protein involved in aren ee 
Yeast Binds a Transcriptional E Saker Geneaanin te 


karyotes. 
AD-A224 744/3/GAR 061,139 


FUNGI 


— Plant Control Research Host Specificity 
: tree 
AD ADIS 0: 025/6/GAR 061,705 


Explorations of mechanisms regulating ectomycorrhizal 
colonization of boron-fertilized pine. Quarterly report, April 
1, 1990-June 30, 1990. 

DE90013109/GAR 059,649 


Reports of the Government Industrial Research Institute, 
Shikoku, Vol. 21, No. 3, January 1990. 
PB90-269002/GAR 060,997 


FURNACES 

Multipurpose 2000C Furnace for Physical Testing in Con- 
trolled Atmosphere. 

AD-A224 851/6/GAR 060,796 
Multipurpose 2000 C Furnace for Physical Testing in 
Controlled A\ e. 

AD-A225 100/7/GAR 060,797 
porn on sa atomizer concept for CWF burning in small 
— combustors. Quarterly report, November 1987-January 
DE90009910/GAR 060,037 


Advanced atomizer concept for CWF burning in small 
combustors. Quarterly report, February ae 1988. 
DE90009911/GAR 060,038 
Advanced atomization concept ee 
combustors. Quarterly report, May 1988-July 1 
DE90009912/GAR 060,039 


Advanced atomization concept for CWF burning in small 
Quarterly 988 October 


combustors. erly report, August 1 1988. 
DE90009913/GAR 060,040 


Advanced atomization concept for CWF burning in small 
combustors. Quarterly report, November 1988-January 
060,041 


060,619 


060,397 


1989. 
DE90009914/GAR 


Advanced atomization concept for CWF burning in small 
combustors. Quarterly report, February 1989-April 1989. 

DE90009915/GAR 060,042 
Advanced atomization concept for CWF 


combustors. Quarterly report, May 1900-Juy 1 1989. 
DE90009916/GAR 060,043 


in small 


CWS-fired residential warm-air heating system. Phase 2 
final report, A 


1, 1988-March 1, 1990. 
DE90012237/GAR 059,791 
Determination of local radiative properties in coal-fired 
flames. Technical first quarter of the 


Progress report, 
second year, September 15, 1988-December 15, 1988. 
DE90013058/GAR 060,048 


2T/D kaatsu nidan funryusho sekitan gasukaro tokusei. 
sogo kankei ni kan- 


2T/D kaatsu nidan oa sekitan gasukaro tokusei. 
Unten pce etn oyobi daihyoteki tanshu no shiken 
kekka. (Characteristics of a 2T/D pressurized two stage 


December 1,1990 KW-51 





entrained-bed coal gasifier. Results of operational study 
and ition tests). 

DE '5/GAR 060,427 
Sekitan gasuka fukugo hatsuden no seino hyoka shuho 
a SS i Sa — 
Bantime)e perlrmance and ST ile Rees. 


DE90503439/GAR 060,432 
Sekitan nensho shikenro ni okeru tei fukaji no NO(sub x) 
haichu minenbun 


(Part 1)). 
DE90503992/GAR 
High Temperature Electric Arc Furnace and Method. 

PA INT-4 902 354 060,859 
FUSED SALTS 

Memoirs of the Government Industrial Research Institute, 

Shikoku, No. 19, March 1990. Electroanalytical Study on 

Complex Formation in Fused Saits. 

PB90-269044/GAR 059,946 
FUSELAGES 

Feasibility Study for a Microwave-Powered Ozone Sniffer 

N90-23397/4/GAR 059,616 
GA AGENT 

(GA) in the Ames Mutagenicity Assay. 

AD-A224 672/6/GAR ' 
GADOLINIUM COMPLEXES 


Magnotis: 
( with gadolini- 
um iter Pocopat Cea in aguet- 


ic resonance ama 
TIB/A90-81385/ R 061,135 
GAG GENE PRODUCTS 


Cloned a e ments of HIV-1 GAG Genes. 
PAT-APPL-7-486 958/GAR 061,153 


GALAXIES 
Institute of Astronomy. 
N90-24190/2/GAR 
GALAXY CLUSTERS 
Thermal instabilities in cooling flows: The evolution of 
spherical 2 
TIB/B90-81383/GAR 059,694 
GALERKIN METHOD 
Numerical Solution of Large Lyapunov Equations. 
N90-24010/2/GAR 
GALILEO PROJECT 
a Galileo: Erkundung des Planeten For my! und 
Monde (Project Galileo: Recognition of the Planet 


Sener and Its Moons). 
N90-24216/5/GAR 059,692 


GALLIUM 


059,675 


060,201 


Synthesis and Characterization of 
(heSSh2ASCHEACHZARSMES}2 (R = CH2, SiMe2) 


ee Ore ee 


AD-AgD4 945/6/GAR 


GALLIUM ARSENIDE SOLAR CELLS 
Amorphous GaAs thin layers. 
DE90790631/GAR 


GALLIUM ARSENIDES 
mma it Photoelectron Spectra of Gallium Arsenide 
ers. 
ee 927/4/GAR 059,892 


monia Chemisorption on Gallium Arsenide Clusters. 
ADAsoe 929/0/GAR 059,876 


Growth and Characterization of lll-V Epitaxial Films. 
AD-A225 087/6/GAR 061,937 


Photoreflectance for in-Situ Characterization of Mocvd 
— of Semiconductors under Micro-Gravity Condi- 

NOO-23576/3/GAR 061,963 
GALLIUM INDIUM ca 


060,312 


Photoreflectance for in-Situ Characterization of Mocvd 
ee Se See Se a 


NQO-29576/ 3/GAR 
GALLIUM INTERMETALLICS 


061,963 


electric ; 

AD-A225 035/5/GAR 061,928 

Electronic S of Pt-Ga Intermetallic Compounds Usi 

X-Ray ne he 4 ” 

AD-A225 036/3/GAR 061,929 
GALLIUM PLATINUM 

Electrical Resistivity, Magnetic Susceptibility and Thermo- 

electric Power of PtGa2. 7 

AD-A225 035/5/GAR 061,928 

San Pia Study of Pt-Ga Intermetallic Compounds Using 

AD-A225 036/3/GAR ? 061,929 


GAME THEORY 


Optimal Helicopter Trajectory Planning for Terrain Follow- 
ing Flight. 


KW-52 VOL. 90, No. 23 


KEYWORD INDEX 


N90-23376/8/GAR 
GAMMA RADIATION 
ma irradiation in a saturated 


Reaction of during 
tuff pds my Part 4, SAL 4 165, ATM-ic, and ATM-8 
at 1E3 R/h and O R/h. 
061,584 


90013462/GAR 
Aerial radiological survey of Technical Area 15 and sur- 
mi egy Los Alamos National Laboratory, Los Alamos, 
New Mexico. Date of Survey: September 1982. 
DE90014193/GAR 060,686 


GAMMA RAY OBSERVATORY 
Gamma Ray Observatory (GRO) Dynamics Simulator Re- 
quirements and Mathematical Specifications, Revision 1. 
N90-23447/7/GAR 059,674 
GAMMA SPECTRA 
pve — pulse height analyzer with 8-channel 
Beb008 36: —_ 
DE! 13544/ AR 061,496 
SE See SS S Ce ee ane 


room temperatur 
DE90013681 7GAR 062,124 
GAS ANALYSIS 
Rapid (Grab) Sampling during Full-Scale Explosions-Mi- 
and ical Evaluation. 
PB90-268756/GAR 061,414 


GAS APPLIANCES 
Experimental Study on Performance of a Combination 
— iance for Domestic Mot Water and Space ee 
90-2695 15, 810 


059,625 


/GAR 
GAS BURNERS 
Investigation of energy saving measures and equipment. 
Part 1. (Onderzoek naar 1 Bape Perwencninc maatregelen 
en apparatuur. Deel 1). 
DE90797096/GAR 059,659 
GAS CHROMATOGRAPHY 
Pentachlorodibenzofurans: Synthesis, Capillary Gas Chro- 
a and Gas Chromatographic/Mass Spectro- 
PS90-265083/GAR 059,868 
Chemical Characterization of Thermal Maturity in Coals 
Using — Resolution Chromatographic Methods. Annual 
Report May 1989-April 1990. 
PB90-270372/GAR 060,488 
GAS COMPRESSORS 


Koseino onreinetsu kyokyu heat pump system no kai- 
hatsu (4). 2dan asshuku system no hye ni yoru 


). 
associated technologies of 
» quem by making an experiment 


the m). 
DE90503046/GAR 060,504 
GAS CONDENSATES 


Algorithms for the calculation of liquid-vapor equilibriums 
and the setting of parameters characterizing heavy petro- 


leum 

DE90506105/GAR 060,484 
GAS DISCHARGES 

Gas newyears Foreign trip report, 


ee 2 
DE90012384/GAR 062,023 


Gas discharges and their bn eae Foreign trip report, 
September 15, 1988-September 25, 1988. - 
DE90012386/GAR 062,024 


GAS DYNAMICS 

Hermes Preparatory ty age Fluid dynamics Studies. 
Activities Performed by Italian Researchers. 

N90-23453/5/GAR 059,570 
Mesure par Diffusion Raman Spontanee de la Masse Vo- 
lumique Locale dans un Ecoulement Gazeux (Measure- 
ment of Local in a Gas Flow Usi 
Raman as J non El der Oertli Dichte in 
—— Durch Spontane Raman- 


Daan 061,832 


GAS ENGINES 

Devi of a Gas eee Chiller. Annual 

Report Jan 1988-November 1 

PB90-270414/GAR 059,812 
GAS FIELDS 

Oil and Gas Field Code Master List (1990) and Oil and 

Gas Invalid Field Record List. 

PB90-502857/GAR 060,492 
GAS FLOW 

Analysis of near-surface flow physics in a two-stage, 10 


km/s, netic launcher. 
DE90013292/G. 061,823 


of secondary flow and the associated loss varia- 
tion of an annual turbine stator cascade. 
DE90505520/GAR 060,072 
GAS FUELS 
Performance analysis of a screenless (counter-current) 
Granular Bed Filter on a subpilot-scale PFBC, Volume 2. 


Final report. 
DE90000487/GAR 060,592 
GAS HEAT PUMPS 
ag Een meetversiag. 
Netherlands). 


(Compression heat pump in Beijum, 
DE90767962/GAR 059,804 


GAS INDUSTRY 


per ang of Treatment Technologies in the Natural Gas 
: Production Water/Waste M it and Site 
Remediation. Volume 1. Topical Report Sept 


PB00-271842/ GAR 


Evaluation of Treatment Technologies in the Natural Gas 
Industry: Production Water/Waste Management and Site 
poe eg ae 2. Topical Report tember 1988- 


October 1 
PB90-271859/GAR 060,720 


——— of Treatment Technologies in the Natural Gas 
: Production Water/Waste M ment and Site 
f lation. Volume 3. Topical Report 


October 1 
PB90-271867/GAR 


GAS IONIZATION 
of High-Ti 
AD-A224 584/3/GAI 061,988 
Polarization Effects in lonizing Collisions with Ne*(3-P2)- 
and Ne**(3-D3)-Atoms. 
N90-24127/4/GAR 062,265 


GAS JETS 
Nonlinear Interactions in Mixing Layers and Compressible 
Heated Round Jets. 
N90-23674/6/GAR 059,572 


GAS PIPES 
Workshop on Plastic Pipe Location, Westin Chicago 


Hotel, Chi , Illinois, May 1-2, 1990. 
a90.270048/GAR 060,491 


GAS RESERVOIRS 
Geotechnology for tight gas reservoirs. Annual report for 
fiscal year 1989. 
DES0013600/GAR 061,393 


Establishment of an oil and gas database for increased 
recovery and characterization of oil and gas carbonate 
reservoir heterogeneity. Technical progress report, April 
1, 1990-June 30, 1990. 

DE90014379/GAR 061,367 


Neural Network Computing Techniques Applied to Esti- 
mation of Porosity in Tight = Reservoirs. Phase 
Report Jani 11-March 1990. 
PB90-269614/GAR 061,425 
GAS SPILLS 


Concept for treating dense-gas dispersion under realistic 
conditions of terrain and variable winds. pa 


ture Air. Pt. 1. Basics. 


DE90012892/GAR 
Numerical simulation of the mitigating effects of an LNG 


vi fence. 
DE90013471/GAR 060,619 
GAS THERMOMETRY 
NBS/NIST Gas Thermometry from 0 to 660C. 
PB90-256827/GAR 
GAS TUNGSTEN ARC WELDING 
Internal Wire Guide for Gtaw Welding. 
PATENT-4 879 446 
GAS TURBINE ENGINES 


Advanced Turbine Technology Applications Project 
(ATTAP). 1989 Annual report. enue 


062,270 


060,838 


DE90013305/GAR 


Introducing the VRT Gas Turbine Combustor. 
N90-23591/2/GAR 


~ TURBINES 
turbine yoku sui reikyaku gijyutsu. Nijukan rei- 
oe sae howe no hiteijo dennetsu tokusei to ryudo tokusei. 
(Water-cooling technique of high temperature gas turbine 
blade. Characteristics of channel flow and temperature 
fluctuation of blade). 


DE90503403/GAR 
Shokubai nensho no gas turbine nenshoki eno tekiyosei 
no kento. (investigation on availability of catalytic com- 
bustion for turbine combustor). 

060,361 


060,075 


060,359 


DE90503437/GAR 


Ceramic sen(prime)igata nenshoki no kaihatsu. Nenshoki 
no kairyo to nensho shiken kekka. (Development of ce- 
ramic fiber type combustor. Improvement of combustor 
and combustion test result). 

DE90503441/GAR 060,884 


— gasukayo turbine nenshoki no kaihatsu (5). 
kyokagata Seats no kihon tokusei. (Develop- 
ment of gas ayy combustor using coal derived gase- 
art 5). Evaluation of rich- combustor with 


Bit fame) GAR 060,069 


secondary flow and the associated loss varia- 
jaw Bach of an annual turbine stator cascade. 
Bee0s0ss20/GAR 060,072 


Doyoku shindo no hisesshoku keisokuho no kenkyu. 
(Noncontact of rotating blade vibrations). 
DE90505524/GAR 060,073 


Sekitan gasukayo gas turbine nenshoki no kaihatsu (3). 

Kuki seigyogata nenshoki no kihon nensho tokusei. (De- 

velopment of a LBG combustor (Part 3). Experimental 

evaluation of a LBG combustor using bypass air). 

DE90505551/GAR 060,633 
lastomer Compatibility Studies. 


E 
N90-23542/5/GAR 060,936 





Evaluation of SCR NOx Controls for Small Natural Gas- 
Fueled Prime Movers. Phase 1. Topical Report. 
PB90-270398/GAR 060,076 
pron A Abbau Abwaesser 
proteinhaltiger im 
Schlammbettreaktor: Korrelation zwischen 
phase, (amarcbic, deyedaion ol prossln-corhal 
tion ‘ei 
waste waters in the si rele tatin-containing 
tween methane formation and is aes concentration of coen- 
F sub 420 in the starting phase). 
1B/A90-81409/GAR 060,493 
GASEOUS WASTES 
Advanced atomization concept for CWF 
combustors. Quarterly report, November 1 


1989. 
DE90009914/GAR 
Chikei, netsuteki joken wo koryo 


rbulence model 
DE90503795/GAR 


GASES 
Gas aecnereee ae their applications. Foreign trip report, 
lember 15, 1988-September 25, 1988. 
'90012386/GAR 062,024 
Status of the SSC photodesorption experiment. 
DE90014044/GAR 
GASOLINE 
Entwicklung von Verfahren zur Gewinnung von a. 
fen und anderen Produkten auf Synthesegasbasis ui 
Verwendung — neuer ooltnatahventoren. 
Abschlussbericht. (Dev of process for obtaining 
fuel and = based on synthetic gas, using 
special new ite analysers. Final report). 
DE90502416/GAR 060,424 
GASTROENTERITIS 
— and Rapid Diagnosis of Human Viral Gastroen- 


AD-A224 675/9/GAR 061,120 
GATES (CIRCUITS) 
Structured NC. 


N90-23989/8/GAR 


GAUSS-MARKOV THEOREM 
Stochastics Realization Problems. 
N90-24097/9/GAR 

GD pon sll 

thesis of Soman Conjugates. 

ri A224 694/0/GAR 059,862 
Anticonvulsant Effects of Diazepam and MK-801 in 
Soman Poisoning. 
AD-A224 748/4/GAR 061,184 
Protective Effect of vin: pg lig Adjunct in Non- 
Human Primates Exposed to ‘ 
AD-A224 886/2/GAR 061,186 


Intramuscular Lethality of Soman (GD) in the Cynomoigus 


panes 887/0/GAR 061,243 


Effects of Repeated Intramuscular Low Doses of Soman 
in Rhesus Monk 
061,250 


AD-A225 002/5/GAR 

Neuroendocrine and Immune Function Two Weeks Post- 
Exposure to a Singie Dose of Soman. 

poet 067/8/ |AR 061,252 


des Agressifs de Guerre. Etudes des 
ony Cerebrales Provoquees par le Soman (Neuro- 
pai of Biowarfare Weapons. Studies of Soman-in- 


Lesions). ees 


062,209 


060,126 


061,081 


duced 
PB90-265802/GAR 


GEAR TEETH 
Non-Linear Dynamic 
N90-23732/2/GAR 


GEL PERMEATION CHROMATOGRAPHY 
Einfluss von Schwefeldioxid und Stickstoffdioxid auf 
mere in Luft unter Belichtung. (Influence of sulfur dioxi 
and dioxide on polymers in air under lighting 
conditions). 
TIB/A90-81408/GAR 059,966 
GELATINS 
_— Absorption by Small Silver Particles in Gela- 


AD-A224 588/4/GAR 059,883 


GELATION 
Mechanical Stre of Silica Xerogels. 
AD-A225 020/7/GAR 
GENE EXPRESSION 
Structure and Expression of Genes for Flavivirus Immun- 
2D-A224 742/7/GAR 061,164 
tion and Expression of Plasmodial Genes Re- 
quired for E Invasion. 
AD-A224 856/5/GAR 061,177 
Geonomic Organization of the CD28 Gene. perenne 
p the Regulation of CD28 mRNA Expression and Het- 
AD A224 920/9/GAR 061,142 
GENE EXPRESSION REGULATION 
jolecu 


Analysis of Geared Systems, Part 2. 
060,830 


059,952 


KEYWORD INDEX 


PB90-266982/GAR 

GENERAL CIRCULATION MODEL 
California Shelf Physical Oceanography Circulation 
Model. Volume 1. 
PB90-263732/GAR 061,728 


California Shelf Physical Oceanography Circulation 
Model. Volume 2. 
061,729 


PB90-263740/GAR 
ological Atlas A.1, Horizontal 
061,730 


061,171 


Model. Appendix A: 
Sections. 

Poggi 
California —_— Oceanography Circulation 
= m ~ A: Climatological Atlas A.2 Vertical Sec- 


PB90-269765/ GAR 061,731 


Modal Aapendi, 6: Bagnoste Mode Resute 81 See 


FOB SSO7T/GAR 061,732 


Model, Aopen end & Diagnostic Model Results 8.2 Sea- 


lertical 

PB90-263781/GAR 061,732 
PB90-263799/GAR 061,734 
California Shelf Physical Circulati 
oy nog Prognostic Model Results C.1 Atmos- 
Pis90-2638077GAR 061,735 
California Shelf , Circulati 
Gees eam Pegnechs Mead Homans oe 
sonal Horizontal Maps. 

piv apne 061,736 


Model Append: Prognostic Modal Hewuts C3 Sou 


Model. Append. B 
061,737 


sonal Vi 
Oceanography Circulation 


ecaengg ing 
California Shelf 
D: Seentific Review. 
061,738 


Model. 

PB90- 1/GAR 
GENERAL OFFICERS 

naman of Defense General/Flag Officer Worldwide 

fer. 

AD-A224 907/6/GAR 061,282 
GENERALIZABILITY THEORY 

Generalizability of Me Pa Performance 

7 —. _and Job Knowledge Tests 

ABAzeS OT 17 011/6/GAR 

GENES 

pee cary ves edhe mayan of Plasmodial Genes Re- 


AD A220 bE WO/GAR 061,177 


Geonomic Organization of the CD28 Gene. Implications 
for the Regulation of CD28 mRNA Expression and Het- 


erogeneity. 
AD-A224 920/9/GAR 
GENETIC EFFECTS 


Tests, Job 
Across 


061,291 


spruce. Final report). 
TIB/A90-81418/GAR 
GENETIC MODELS 


Structure-Activity Relationships. Computerized Systems. 
PB90-263476/GAR 061,260 


GENETIC TRANSCRIPTION 
Protein Involved in Minichromosome Maintenance in 
Yeast Binds a Transcriptional Enhancer Conserved in Eu- 
karyotes. 
AD-A224 744/3/GAR 
ase = 


061,139 


the Biotech -Microbial Pest 
eS ee 


Fete 56/GAR 061,180 
ee ee ee. 
= cane Biology of Human Retroviral 
nesses) 
PB90-266974/GAR 061,212 
GEOCHEMISTRY 
UCSD Perna chemistry program. Annual progress 


E9001 2889/GAR 


1989, 
DE90013607/GAR 


N90-23897/3/ 


GEOCODING SYSTEMS 


Analysis of Bus Ridership Potential to 
— University Using a Geographic | 


PBQ0-264433/GAR 


GEOTHERMAL WELLS 


GEODESY 
DORIS . 
N90- 1/1/GAR 062,337 

Tidal Displacements of the Surface of the 

Earth, Vi + 

N90-23850/2/GAR 061,724 

Tidal Displacements of the Surface of the 
Earth, Vi 2. 
N90-23851/0/GAR 061,725 


GEOGRAPHY 
Methods Data Sets. 
AD Ages chy yi eeeainaia 
GEOLOGIC FORMATIONS 


Organic geochemical and tectonic evolution of the mid- 
continent rift system: Organic and micropa- 


DE9001 eT o7/ 061,362 


GEOLOGIC SURVEYS 


Chishitsu, jiban joho database (GEOID) no kaihatsu. 
(Construction of geological and geotechnical i 


database). 
DE90503417/GAR 


061,339 


061,368 


Mechanism of Restructuring in Geometry. 
AD-A224 740/1/GAR 


Fi Minimum Area K-Gons. 
N90- '7/4/GAR 061,020 


Computational Geometry and Its Application to Computer 

Graphics. 

N90-23968/2/GAR 060,179 

Affine Polar Spaces. 

N90-24107/6/GAR 
GEOMORPHOLOGY 

Phase 1 Sediment E 


liente Creek 
AD-A224 859/9/' 


061,047 
Investigation of the Ca- 


059,970 


Estimating Sediment Delivery and Yield on Alluvial Fans. 
AD-A225 193/2/GAR 059,981 


GEOPHYSICAL SURVEYS 
RRS CHARLES DARWIN Cruise — 13 October-17 
November, 1988. GLORIA Study of the Easter Micro- 

ite, East Pacific Rise. 
|90-269663/GAR 061,753 


VIERS-1 Project. The Delft Wind/Wave doemit Ex- 


— and First Results, Part 1 
23779/3/GAR 061,452 


GEORGIA 
Evaluation of Wildflower Plant — and Establishment 
Procedures 


and Solutions. 
AD-A224 581/9/GAR 
GEOTECHNICAL FABRICS 


raat aes 1990. 
90013053/GAR 
GEOTHERMAL EXPLORATION 
1988 nendo ang oa seika nenpo (1). Sekitan, chinetsu 
— on, Giounead Pe report on the results of 
— Development of coal and geothermal 
5e08603102/GAR 060,482 


GEOTHERMAL FLUIDS 
Geochemical study of the fluids in several wells: The Mo- 


motombo — field. 
DE90501074/GAR 


DE9001 2889/GAR 
GEOTHERMAL WELLS 
UCSD 
1989. 


DE90012889/GAR 


90013053 on 


Database for The Geysers geothermal field. Volume 1, 
Text and main 
060,820 


DE90014001/ 
December 1,1990 KW-53 





GERMANIUM 76 


—— Protot ines Experiments zur 
amy hay beta Perfall von (76) Ge. — 
cuales at anteamnend for the search for the 
beta beta decay of (76) Ge). 
TIB/B90-81389/GAR 062,282 
GERMANY (EAST AND WEST) 
German Unification: Security Implications for Europe. 
AD-A225 163/5/GAR 059,754 
GET AWAY SPECIALS (STS) 
Consortium for Materials Development in Space. 
N90-23575/5/GAR 
GEYSERS GEOTHERMAL FIELD 
Database for the Geysers geothermal field. Volume 2, 
ix A, Steam flowrates and cumulative mass flows. 
90013808/GAR 060,495 
Database for the geysers geothermal field. Volume 3: Ap- 
pendix B, Wellhead pressures and degree of superheat; 
Appendix C, Inj rates and cumulative injection. 
DE90013811/GAR 060,496 
Database for The Geysers geothermal field. Volume 1, 
Text and main figures. 
DE90014001/GAR 060,820 
GIANT RESONANCE 
(e,e’c)-Koinzidenzexperimente zum Zerfall von Riesenre- 
sonanzen in (58) Ni. ((e,e’c) coincidence experiments on 
the decay of resonances in (58) Ni). 
TIB/B90-81388/GAR 062,281 
GIBBS FREE ENERGY 
Stress —— Temperature Dependent Activation Ener- 


Riso-2a773/e/ GAR 061,984 


GIRDER BRIDGES 
Improved Design and Analysis of Prestressed Concrete 


Girders. 

PB90-264391/GAR 060,002 
GIRDERS 

nee Design and Analysis of Prestressed Concrete 


Girders. 
PB90-264391/GAR 060,002 
GLASS 
Natural glass to alteration of nuclear waste 
= A review and recommendations for further study. 
'90013513/GAR 061,586 


International discussion meeting on relaxations in com- 
cae Foreign trip report, June 22, 1990-July 1, 
DE90014312/GAR 060,964 
Studies on ee Glass-Ceramics for Medical 


Applications, 1989. 
PB90-267956/GAR 060,890 
GLASS FIBER REINFORCED PLASTICS 


Fati Testing of Glass Fibre Reinforced Epoxy Using 


N90-23561/5/GAR 060,926 


GLOBAL 
a Oilseed Situation and Market Highlights, August 


990. 
PB90-266057/GAR 059,641 


GLOBAL POSITIONING SYSTEM 
GPS-NAVSTAR Location and Navigation System. 
N90-23433/7/GAR 062,363 
Satellite Navigation Si ea European Com; 
ment to GPS Ce-crs}, NAVSA <i 
N90-23434/5/GAR 062,364 


Navigation Programmes: Financial and Institutional As- 
N90-23441/0/GAR 062,362 


Orbit Recovery of a Low Earth Orbiter from Gps and 
Ground Tracking Stations. 
N90-23446/9/GAR 062,339 


062,347 


Autonomous Low Earth Orbit Navigation. 
N90-23458/4/GAR 

Gebruik van Additionele Gps Waarnemingen in de 
Grootschalige Fotogrammetrie (Use of Additional Global 
Positioning System (GPS) Observations in Large Scale 


tay nape 
N90-23778/5/GAR 061,341 


Suationn nd, geodaetischen raumstabilisierten Inertial- 
und ——- mit GPS. (Analysis of the geo- 
with GPS). 

TIB/A90-81378/GAR 


lized inertial platform and its integration 
GLOBAL WARMING 


ity and ity in the greenhouse. 
90013658/ 
GLOBULINS-GAMMA 
One step Tc-99m labeling of antibodies for use in inflam- 


D=90012486/ GAR 


GLOVEBOXES 
Secure container for use within glove boxes. 
DE90013363/GAR 


GLUTATHIONE 
reg Glutathione in a Rat Diploid Hepatic Epithe- 


AD-A224 688/2/GAR 061,094 
GOES SATELLITES 


Ta aa eo 
apogee engine for the ETS-VI). 


KW-54 VOL. 90, No. 23 


062,301 


061,454 


060,625 


061,223 


061,685 


KEYWORD INDEX 


DE90505525/GAR 


GOGGLES 
Development, —— and Evaluation of a Night Vision 
Goggle Compatible (0-105 for Night Low Level Oper- 


ation. 

AD-P005 990/7 060,246 
GOLD 

EQCM Measurements: Redox-induced Changes in Sol- 


vent and lon Content in Anchored Redox Monolayers of 
ifur Compounds and Their Electrocatalysis on 


Electrodes. 
AD-A224 679/1/GAR 059,887 


Examination of the Relationsh ip between Surface En- 
hanced Raman Scattering (SERS) Intensities and Surface 
Concentration for Pyridine Adsorbed at the Polycrystalline 
Gold/Ai s Solution Interface. siltaee 


060,087 


queou: 
AD-A224 801/1/GAR 


GOLD 197 TARGET 
a approach to the problem of photon-pair 


combina 
5E90014212/GAR 062,246 


GOVERNMENT EMPLOYEES 
Gaining Control of 
U.S. Navy Civilian Work 
AD-A224 2 792/2/GAR 
GOVERNMENT (FOREIGN) 
Area Handbook Series: El Salvador: A Country Study. 
AD-A225 019/9/GAR 059,775 
GOVERNMENT/INDUSTRY RELATIONS 
Small Business Innovation Research Program Solicita- 
tion: Closing Date July 16, 1990. 
N90-24173/8/GAR 059,551 
GOVERNMENT POLICIES 
Regulatory Program of the United States Government, 
il 1, 1990-March 31, 1991. 
PB90-238585/GAR 059,538 
President’s Report on Continuing the Acquisition of the 
Peacekeeper (MX) Missile. (Includes the Executive Sum- 


mary). 

PB90-238718/GAR 059,755 

a Paternity Establishment Practices. Technical 
eport. 

PB90-260894/GAR 

Internal Audit Manual. 

PB90-959705/GAR 


GOVERNMENT PROCUREMENT 


Regulatory Relief: Simplifying and Eliminating Contract 
Clauses. Volume 2. 
AD-A224 767/4/GAR 061,278 


Listing of awardee names: Inactive awards as of July 5, 


DE90013590/GAR 059,537 


Small_Business Innovation ao Program Solicita- 
tion: Closing Date July 16, 1990 
Neo 24173/8/GAR 059,551 
GRADED LIE GROUPS 
Consistent multiparameter quantisation of GL(n). 
DE90013689/GAR 
GRAINS (FOOD) 
World Grain Situation and Outlook, August 1990. 
PB90-266024/GAR 


— Injury and Iliness in the 
061,208 


062,421 


061,315 


062,127 


059,840 


Food Grains: aac, for 1990 Farm —— 


PB90-268350/GAI 


GRANULAR BED FILTERS 


Performance analysis of a screeniess (counter-current) 
Granular Bed Filter on a subpilot-scale PFBC Volume 1. 


Final ri 
060,346 


159,772 


eport. 
DE90000486/GAR 


GRAPH THEORY 


Coloring a Graph Optimally with Two Colors. 
N90-23961/7/GAR 060,174 


Generalization of Ore’s Theorem Involving Neighborhood 


Unions. 
N90-24064/9/GAR 061,036 


Remarks on Hamiltonian Properties of Claw-Free oe. 
N90-24065/6/GAR 03, 


Spee and Optimality Test for the siididans raved 

N90-24066/4/GAR 061,038 

om Representation in a Special Family of Infinite 
raphs. 

N90-24067/2/GAR 061,039 


Problem of F. Ruskey. 
N90-24068/0/GAR 


Structure at — of a Structured System. 
N90-24108/4/GA 


GRAPHITE 


061,040 
061,048 


Analysis of Scanning Pee ar Microscope 

of —" Surfaces Roughened by Ar(+ ) ion Bonen. 

AD-A225 037/1/GAR 061,930 
GRAPHS 

Graph Match Pri 

AD-A224 819/3/ AR 
GRAPHS (CHARTS) 


Applications of Polyhedral Combinatorics to Multicommo- 
dity Flows and Compact Surfaces. 


060,255 


N90-24060/7/GAR 


Short Proofs on Multicommodity Flows and Cuts. 
N90-24061/5/GAR 061,033 


Disjoint Homotopic Paths and Trees in a Planar Graph. 
N90-24062/3/GAR 061,034 
GRASSLAND 
Nant-y-Moch Grassland Improvement Study. 
PB90-269754/GAR 
GRATINGS (SPECTRA) 
Optical Applications of Laser-induced Gratings in Eu 


Glasses. 
AD-A224 633/8/GAR 061,795 


GRAVITATION 
— of scale invariant curvature coupled to 


Boob: 3714/GAR 062,130 


GRAVITATIONAL EFFECTS 
Solidification of Dilute Alloys under Fluctuating Residual 


Gravity. 
N90-23535/9/GAR 060,979 


GRAVITATIONAL FIELDS 
Study of some dual solutions in 2+ 1 dimensions. 
DE90013713/GAR 062,129 


Twee-Dimensionale Fourieranalyse van Het Aardse 
Zwaartekrachtsveld Gebruikmakend van Het Programma- 
pakket TIM (Two Dimensional Fourier Analysis of the 
Earth Gravitational Field Using the Program Package 


TIM). 
N90-23815/5/GAR 


GREAT BASIN 
Propagation of Regional Phases in the Basin and = 
AD-A224 862/3/GAR 
GREAT LAKES 
Great Lakes Environmental Research Laboratory Annual 
Report, FY 1989. 
PB90-272170/GAR 061,385 
GREENHOUSE EFFECT 
Sixth annual Gatlinburg acid rain conference. Proceed- 


Dee 
DE90012825/GAR 059,719 


Atmospheric chemistry and biogeochemistry. Foreign trip 
report, May 29-June 14, 1990. 
DE90013195/GAR 060,618 


Energy and climate change. Report of the DOE Multi- 
Laboratory Climate Change Committee: Revision 1. 
DE90013527/GAR 059,721 


Global climate trends and greenhouse gas data: Federal 
activities in data collection, archiving, and dissemination. 
Report to the Congress of the United States. 
DE90013545/GAR 

Equity and equality in the greenhouse. 
DE90013658/GAR 060,625 
Managing global climate change through international co- 
= essons from prior resource management ef- 


be9001 4699/GAR 059,712 


GREENHOUSES 
Warmtepompen in de glastuinbouw. Technisch-econo- 
mische evalutatie in samenwerking met het IMAG. (Heat 
pumps in the Dutch glass-house industry). 
DE90767944/GAR 

GREENLAND SEA 
peng od Ocean Internal Waves in the Marginal Ice Zone of 

the Northeastern Greenland Sea. 
AD-A225 173/4 


GRINDING (MATERIAL REMOVAL) 
High-Efficiency Grinding of Al203.TiIC Ceramics with Cast 
iron Bonded Diamond Wheel. eiaee 
891 


061,032 


060,756 


061,371 


060,622 


059,646 
061,723 


PB90-268178/GAR 


GRINDING WHEELS 
High-Efficiency Grinding of Al203.TiC Ceramics with Cast 
lron Bonded Diamond Wheel. 
PB90-268178/GAR 060,891 
— BASED CONTROL 
——— Based System for Hermes Orbital Operations 


on jupport. 
N90-23443/6/GAR 062,298 
GROUND COVER 


Hanford Protective Barriers Program water-erosion stud- 


ies, FY 1 
E9001 3355/GAR 061,580 


Project test plan for runoff and erosion on fine-soil barrier 
laces and rock-covered side slopes. 

DE90013375/GAR 061,583 
GROUND DISPOSAL 

Sekitanbai umetate jiban no butsuriteki, rikigakuteki toku- 

sei. Rikujo umetatechi no baai. (Physical and mechanical 

properties of reclaimed ground by coal ash. Case studies 

on inland reclamation). 

DE90503040/GAR 060,710 
GROUND MOTION 

Seismic Response to Sonic Boom-Coupled Rayleigh 


Waves. 
AD-A225 104/9/GAR 061,357 


Study to Determine Seismic Response of Sonic Boom- 
Coupled Rayleigh Waves. 





AD-A225 105/6/GAR 


GROUND SUBSIDENCE 
Sanjigen snintoryu no kanben kaisekiho to tunnel kus- 
saku ji no jiban chinka kaiseki eno tekiyo. (Convenient 
procedure to analyze three-dimensional and its 
application to the estimation of subsidence of ground 
caused by tunneling). 
DE90503420/GAR 061,378 


GROUND WATER 
Hydrologic data summary for the White Oak Creek water- 
shed: May 1987-April 1988. 
DE90011287/GAR 061,374 


Improved techniques for monitoring well screen place- 
ment and well location. 
060,727 


DE90012736/GAR 
NTS Mesa recharge study FY 1988: Letter report. 
060,674 


DE90012848/GA\ 


In situ detection of organic molecules: Optrodes for TCE 
and CHCi(sub 3). 
DE90012893/GAR 060,728 


Estimation of ground-water travel time at the Hanford 
Site: Description, ‘- work, and future needs. 
DE90013208/GA\ 060,729 


NTS Mesa recharge study FY 1989: Letter report. 
DE90013273/GA 060,675 


Hanford Ground-Water Data Base management guide. 
PNL Administrative/Technical Procedures. 
DE90013302/GAR 061,376 


Water-table elevations on the Hanford Site, December 
19 


89. 
DE90013374/GAR 061,582 


Reaction of glass during gamma irradiation in a saturated 
tuff environment. Part 4, SRL 165, ATM-1c, and ATM-8 
lasses at 1E3 R/h and O R/h. 
E90013462/GAR 061,584 


Energy and Technology Review, April 1990. 
DE90013543/GAR 060,768 


Hanford waste-form release and sediment interaction: A 
status report with rationale and recommendations for ad- 
ditional studies. 

DE90013546/GAR 060,731 


Studies of radionuclide sorption by clays in the Culebra 
Dolomite at the Waste Isolation Pilot Plant site, south- 
eastern New Mexico. 

061,591 


061,358 


DE90013594/GAR 
Overview of the Savannah River Plant water quality data- 


DE90013624/GAR 061,377 


Remedial action decision process. 
DE90014209/GAR 060,709 


Water Resources Data for New Mexico, Water Year 


1977. 
PB90-237249/GAR 060,736 


Water Resources Data for Arkansas, Water Year 1978. 
PB90-237256/GAR 060,737 


Water Resources Data for Massachusetts and Rhode 
Island, Water Year 1988. 
PB90-266297/GAR 060,748 


Water Resources Data for Arkansas, Water Year 1989. 
PB90-266339/GAR 060,749 


Appendix bij het Rapport Ruimtelijke Variatie van de Che- 
mische Samenstelling van het Grondwater in de Grens- 
streek Nederland-Belgie (Oostelijk Lae pee (Appen- 
dix to Regional Variation of Chemical Composition of 
Groundwater in the Border Region of the Netherlands 
and Belgium (Eastern Border Region)). 

PB90- 26/GAR 060,752 


Case Study of the Effects of ip Mining Induced 
Subsidence on Shallow Ground Water Sources in the 
Northern Appalachian Coalfield. 

PB90-268798/GAR 061,384 


Water Resources Data for Connecticut, Water Year 1989. 
PB90-270125/GAR 060,757 


Water Resources Data for California, Water Year 1989. 
Volume 5. Ground-Water Data for California. 
PB90-270133/GAR 060,758 


Water Resources Data for Alaska, Water Year 1989. 
PB90-270620/GAR 060,759 


GROUND WATER RECHARGE 
Ruimtelijke Variatie Chemische Samenstelling Grond- 
water in de Grensstreek Nederland-Belgie (Oostelijk 
Grensgebied) (Regional Variation of Chemical Composi- 
tion of Groundwaton in the Border Region of the Nether- 
lands and Belgium (Eastern Border Region)). 
PB90-266818/GAR 060,751 

GROUP DYNAMICS 
Personality Factors in ~— 
Leader Characteristics and Crew 
Mission Air Transport Simulation. 
N90-23370/1/GAR 

GROUP THEORY 


From knots to quantum groups (and back). 
DE90013688/GAR 


tions. Volume 1: 
erformance in a Full- 


059,638 


062,126 


Gevrey Spaces Related to Lie Algebras of Operators. 
N90-24109/2/GAR 061,049 


GROUPS (MATHEMATICS) 
Computer Programming and Group Theory. 


KEYWORD INDEX 


AD-A225 155/1/GAR 
GROUTING 
Nuclear fuel r ing and waste management. For- 
ign trip report, August of, 1987-September 13, 1987. 
90012331/GAR 061,536 
GROWTH 


061,007 


to Fertilization in the 


Prognosis nt. 
PB90-266008/GAR 061,346 


GUARDRAILS 
Warrants and Guidelines for Installation of Guardrail. 
PB90-264631/GAR 060,003 
GUAYMAS BASIN 
Ucenp above and Deep-Sea Copepods 
Above the war = Hydrothermal Vent 


P590-265984/GAR 061,710 
GUIDED MISSILES 
ar ne enone bs eee ae Be 
Altitude Control of Seaskimming Missiles--Transiation. 
AD-A225 066/0/GAR 


061,329 

GUIDED WAVES 

Guided Waves in a Bonded Plate: A Parametric Study. 

AD-A224 970/4 061,973 
GUIDELINES 

Hanford Ground-Water Data Base management guide. 

PNL Administrative/Technical Procedures. 

DE90013302/GAR 061,376 
GUIDERAILS 

Guiderail Delineation. 

PB90-266248/GAR 
GUN PROPELLANTS 

Test Results form a Two-Stage Traveling Charge Liquid 

Propellant Gun. 

AD-A224 593/4/GAR 061,770 
GUNNERY — 


062,399 


Cte Se Range and Integrated Maneuver 
Exercise (PRIME) After-Action Reviews. 
AD-A225 130/4/GAR 061,792 
GUNS 
Test Results form a Two-Stage Traveling Charge Liquid 
Propellant Gun. 
AD-A224 593/4/GAR 061,770 
Se eens Se ee a 
AD-A224 882/1/GAR 060,284 


Proceedings of the U.S. Army Symposium on Gun Dy- 
namics (6th) Held in Tamiment, Pennsylvania on 15-17 
May 1990. Volume 2. pon 


AD-A224 993/6/GAR 
Contraband detection system using x-ray ima: 
DeDOOT2B18/GAR _— 061,680 


Selecting appropriate test targets for portal weapons de- 


tection. 

DE90013000/GAR 060,248 
GYPSUM 

Detoxification and i ome of useful products from 


combustion wast nual report. 
DE90010920/GAR 060,696 


GYROSCOPES 
nator urd geodaetischen raumstabilisierten Inertial- 
und Integration mit oration mt GPs. (Analysis of the geo- 
J , Stabilized inertial platform and its integration 
TIB/A90-81378/GAR 061,454 


HABITABILITY 
Bird Densities and Diversity in Clearcut and Mature Oak- 


Hickory Forest. 
PB90-266578/GAR 061,439 


Marine Turtle Habitat Plan. 

PB90-272113/GAR 
HABITAT 

Umatilla Basin Habitat Improvement Project. Annual 


— 1989. 
90014141/GAR 060,733 


Influence of habitat modifications on habitat composition 
and ——— salmonid —— in Fish Creek, 
ee 061,431 


061,714 


DE9001 a 43/GAR 


HADRON-HADRON INTERACTIONS 
Dual yon ahh po of ge and soft hadronic 
cross sections: A (© multiparticle produc- 
eros leken oubauate tee Wee acay totge 
DE90013764/GAR 062,151 
HADRONIC PARTICLE DECAY 
Ct Saiiiin bales: dabieetione «4 hima 
Z(sup 0) decays. 


DE90013567/GAR 


Son a8 hesbon eaten in top TOV energy tange 


DE90013764/ utahll 062,151 


Hadron spectrum with staggered dynamical quarks. 
DE90013889/GAR 062,184 
HALIDE MINERALS 

Local states in one-dimensional CDW materials: Spectral 


signatures for polarons and bipolarons in MX chains. 


HAZARDOUS MATERIALS 


DE90013150/GAR 
HALL EFFECT 


061,952 


Spectrally Selective Tin oxide and Indium oxide — 
N90-23567/2/GAR 


HAMILTONIAN FUNCTIONS 
Homociinic Orbits for a Class of Hamiltonian Systems. 
AD-A224 900/1/GAR 

HANDBOOKS 


Seren on 08 X £8 Syeap Ih Speed 
Wind Tunnel HST, Part 1 i 
059,632 


N90-23414/7/GAR 


Space Station Freedom Media Handbook. 
N90-23460/0/GAR 


HANFORD FEDERAL FACILITY AGREEMENT AND 
CONSENT ORDER 
Defense waste and environmental restoration 


Fiscal year 1990 erly status, January-March 1990. 
DE90013862/G. 061,610 


HANFORD RESERVATION 
Westinghouse Hanford 


062,323 


Company environmental surveil- 


lance annual report-200/600 Areas. Calendar year 1989. 
DE90012640/GAR 


Inventory of chemicals used at Hanford Site i 
operations (1944-1980). — 1. 


060,672 


plants and 
DE90013274/: 


Hanford Ground-Water Data Base management guide. 
PNL Administrative/Technical Procedures. 
DE90013302/GAR 061, 78 


” 


based on existing 
DE90013645/GAR 
Defense waste and environmental restora 


men page Dogar oper beeen vod 
DE90013862/GAR 061,610 


— Waste Vitrification Plant — safety analy- 
sis report. Draft, Revision B, Volume 3 
DE90013937/GAR 061,613 


Hanford Waste Vitrification Plant preliminary safety analy- 
sis report. 

DE90014060/GAR 061,615 
Functional requirements baseline for the closure of 
si shell tanks. Draft. 

DE90014061/GAR 061,616 
Long-term management of Hanford Site single-shell tank 
waste. 

DE90014063/GAR 061,618 


Hanford whole body counting manual. Revision 1. 
DE90014333/GAR 060,668 


HARBOR MODELS 
Los and Beach Harbors Model Enhance- 
pty ee ene be Water Quality Model Study of 
Harbor Enhancements. 
AD-A224 980/3/GAR 060,724 
HARBORS 
Los and Li Beach Harbors Mode! Enhance- 
pty one Numencal Water Quality Mode! Study of 
Harbor Enhancements. 
AD-A224 980/3/GAR — 


HARDWARE 
CESAR LOCAL BUS. 
N90-23903/9/GAR 


HARDWOODS 
Bulletin of Hardwood Market Statistics: Spring 1990. 
PB90-266255/GAR 061,348 


HARMONICS 
Nonlinear Interactions in Mixing Layers and Compressible 
Heated Round Jets. 
N90-23674/6/GAR 059,572 


HARVESTING 
Stereo Photo Series for Quantifying Forest Residues in 
= Douglas-fir-hemlock Type of the Willamette National 
‘orest. 

PB90-265869/GAR 061,345 
HAZARDOUS MATERIAL 

tic issues affecting the implementation of the 
five-year : 

DE90013221/GAR 060,702 
HAZARDOUS MATERIALS 

MSW subscale rotary combustor R&D support program. 

Final report. 

Coen 060,455 
data summary for the White Oak Creek water- 
shed: Nav 1987-April 1988. 

DE90011287/GAR 061,374 
Implementation of complex many-to-many relations in 
DE90011300/GAR 060,697 
1989 Effluent and environmental monitoring report for the 
i 060,698 
Foreign trip report, Oc- 

061,534 


060,724 


060,121 


jadioactive waste immobilization. 
tober 16, 1987-December 5, 1987. 
DE90012316/GAR 
Health risk assessment on environmental, occupational, 
$0. 1988. ee - 
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DE90012390/GAR 


DE90012736/GAR 
Scoping and field techniques to improve performance on 
ote ea 060,700 


laste management. Foreign trip report, June 2-12, 1990. 
DEeOOTS 147GAR 061,539 


ee eS Se 


work, and future needs. 
Desoorsele/GaR 060,729 


hazardous materials transportation: 
What local ofticiels are telling us. 
DE90013215/GAR 061,521 


——- exercises: Cooperative training for transporta- 
DE80013220/GAR 062,408 


Sates oe oe ont ae te ae 
in assessing health risks from chemical exposure. 
DE90013248/GAR eonees 


ee S Cee nee 


operations (1944-1980). ne 2 
evision 
Beouo1s274/GAn 061,560 
Pacific Northwest Labora’ oe % Se» 
, Biomedical 


the DOE Office of Energy Research. Part 

sciences. 

DE90013505/GAR 061,226 
parce tank vitrification: Engineering-scale test re- 
DE90013507/GAR 060,704 


Energy and climate change. Sees 6 Se Soe as 
Laboratory Climate Change Committee: Revision 1. 
DE90013527/GAR 059,721 


ical integration of science, technology, and applica- 
tions. Fiscal year 1989 annual report. 

DE90013552/GAR 060,705 
Work plan for the remedial Sen ae 


New York. 

DE90013566/GAR 

Engineering evaluation/cost analysis for the 
management of contaminated water impounded at the 
Weldon Spring chemical plant area. 

DE90013622/GAR 


060,678 


DE90013648/GAR _ 


Health hazards in the glass shop. 
DE90013660/GAR 


1988 environmental monitoring report, Sandia National 
Laboratories, All . New Mexico. 

DE90013799/GAR 060,771 
ee eee 


E9001 meager 061,618 


Time/loss . 
DE90014195/GAR 062,409 


Waste reduction pian for The Oak Ridge National Labo- 


ratory. 
DE90014203/GAR 060,708 
oe hazard, ee risk assessment of toxic effects on 


DE9001 DE90014204/GAR 060,772 


Remedial action decision process. 
DE90014209/GAR 060,709 


Access and use of information resources in assessing 
DE90014220/GAR 060,667 
Symposium on Regulatory Approaches for Reducing 
VOC Emissions from the Use of Consumer Products, No- 
vember 14-15, 1989. Proceedings. 

PB90-270554/GAR 060,716 
Air/Superfund National Technical Guidance Study Series. 
Volume 2. Estimation of Baseline Air Emissions at Super- 
fund Sites (Revised). 

PB90-270588/GAR 060,717 
Methods for Determination of 
Surfaces. 


icide Resid 
PB90-271719/GAR 060,718 


ment of an amphibious vehicle for the removal of oil pol- 


lution in its (concept phase) report). 
TIB/AS0.B1417/09R . 960, 722 


HAZARDOUS MATERIALS SPILLS 
Concept for trea' dispersion under realistic 
DE90012892/GAR 060,615 
HAZARDS 


Sampling 
on Leaf 


Calculation of Containment Concentrations While Coating 
the Interior of a Bulk Storage Fuel Tank. 

AD-A224 930/8/GAR 060,590 
Mine Safety Education and Training a Proceed- 
ings: Bureau of Mines Technology 


Pittsburgh, PA; 17, Toes, Becky, WV. ” 
Cer oe as ee Rone: NV.” iB 
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PB90-265570/GAR 


HEALTH CARE COSTS 
Evaluation of the Rural Secondary Specialty Center Dem- 


onstration Project. 

PB90-268251/GAR 060,792 
Outpatient Code Editor (OCE), ewe 
PB90-591720/GAR 787 


HEALTH CARE FINANCING 
tient Code Editor (OCE), Version 5.2 (for non-Hos- 


). 
591710/GAR 060,786 


oan % Cove t E (OCE), 
tient ditor (| Version 5.2 (for ar, 
PB90-591720/GAR », 
HEALTH HAZARDS 
ee hazard evaluation, an approach to regula- 
tion: Formaldehyde in drinking water. 
DE90012001/GAR 060,726 


061,403 


Biological effects of combined exposure to coal fly ash 
and nitrogen dioxide (2). Effects on metabolic activities in 


De90583419/GAR 060,629 


HEALTH PROMOTION 
Evaluation of the Navy's Health Promotion a, 
AD-A224 794/8/GAR 060,790 
HEALTH STATISTICS 
Use of ita! Data for 
Research: toy of the United 
mittee on Vital and Health Statistics. 
PB90-269978/GAR 
Gumee of Electronic Data Products. 
90-272154/GAR 
HEALTH STATUS 
Health Statistics on Older Persons, United States, 1986. 
PB90-268871/GAR 060,71 
lliness, Disability, and Hospitalization among Veterans. 
United States, July 1957-June 1961. “itinn 


ic and Medical-Care 
ites National Com- 


060,784 


060,782 


PB90-269911/GAR 
HEALTH SURVEYS 


Reporting Chronic in the National Health Inter- 
view 


Conditions i 
: A Review of Tendencies from Evaluation 
Test. 
060,783 


Health Statistics on Older Persons, United States, 1986. 
PB90-268871/GAR 060,780 


Studies 
PB90-267428/GAR 


lliness, Disability, and Hospitalization Veterans. 
United States, July 1957-June 1961. a 
PB90-269911/GAI 060,781 


PEO 7215 _ ‘ 


54/GAR 060,782 
HEARING 


ee into Dolphin Sonar ee Capbailities 


AD-Az24 60 603/1/GA 061,694 


HEART 
Cardiac Perfusion versus Immersion Fixation for the Pro- 
duction of Artifact-Free Brain Sections. 
AD-A225 001/7/GAR 061,125 
Etude des Effets de la Maitotoxine sur les Courants loni- 
ee Se tee ie tae Gen 
— Maitotoxin on Cardiac Transmembrane lonic Cur- 
PB90-265851/GAR 061,262 
HEAT 
Koon J tere yo fukugogata ceramic nenshoki no kai- 
hatsu. Sekkei, pth to nensho aan kekka. Faudeo, 
ment of ceramic hybrid combustor. Design and combus- 
tion test results). 
DE90503442/GAR 
HEAT ENGINES 
Heat ines. Technology status report. 
DE /GAR 
HEAT EXCHANGERS 
— coal-fueled combustor for residential ar 
applications. Quarterly report, January 1 


ont 9. 
060,035 


DE90009908/GAR 
Pressure — hepa System 
eee or ering of methane. Fii 
repo 960,875 


metas onan Report (Matsushita Electric Industrial 
Company) Vol. 35, No. 6, December 1989. Special Issue: 
Air. Technologies. 


On 
PB90-267774/ 059,806 


po ety nae I Heat Exchanger. 
267790/GAR 


HEAT LOSS 
Effect of Mirror-Finished Combustion Chamber on Heat- 


Loss. 

PB90-268152/GAR 060,083 
HEAT PIPES 

ee a eee Lee Sate Oat Pipe fer 


AD ABBAS oo8/8) 925/8/GA — 059,790 


Ceramic Heat Pipe Wick. 
PATENT-4 883 116 
HEAT PUMPS 

ARC: Chemical heat pumps. 


060,885 


060,077 


059,808 


060,831 


DE90501077/GAR 060,503 


Koseino onreinetsu kyokyu heat pump system no kai- 
hatsu (4). 2dan asshuku system no shisakuki ni yoru 
seino hyoka to kaihatsu kadai no chushutsu. (Develop- 
ment of advanced heat pumps (part 4). Performance 
evaluation and study on the associated technologies of 
two-stage compression system by making an experiment 
on the trial system). 
DE90503046/GAR 060,504 
Denchukenshiki koseino heat pump no kaihatsu. , 4 
muyo system no e' koritsu to keizaisei hyoka. ( 
velopment of advai heat pump for commercial use. 
Performance and economic evaluation of the system). 
DE90503997/GAR 060,505 


oan Strand Array Liquid Pumping System. 
PATENT-4 877 082 060,858 
Ceramic Heat Pipe Wick. 
PATENT-4 883 116 060,831 
National Technical Report (Matsushita Electric Industrial 
Company) Vol. 35, No. 6, December 1989. Special Issue: 
On Air-Conditioning Technologies. 
PB90-267774/GA 059,806 
HEAT RESISTANT ALLOYS 
Comportement Viscoplastique Anisotrope des Alliages 
oa aera (Anisotropic Viscoplastic Behavior of 
le-Crystal Allo joys). 
Ea 265752/GA 060,982 


Tensile paren of alloys 800H and 617 in the range 


20 to 950 
TIB/B90-81 SIGAR 060,989 


HEAT RESISTING ALLOYS 
Langzeitverhalten warmfester Staehle und Hochtempera- 
turwerkstoffe. (Long-term behaviour of heat-resistant 
steels and high-temperature materials). 
TIB/A90-81412/GAR 060,950 
HEAT STORAGE 
Conference on free and moving boundary problems as 


= to heat transfer. Foreign trip report, June 10-20, 
DE90012330/GAR 060,511 


Wind heating feasibility. 
DE90501024/GAR 


HEAT TRANSFER 
Effect of acre in Clothing on Heat Transfer-- 


Translatio! 
061,232 


060,502 


ADAZ2A 876/ 3/GAR 


Investigation of a Tapered Artery Micro Heat Pipe for 
Cooling Ceramic Chip Carriers. 
AD-A224 925/8/GA 059,790 


Conference on free and moving boundary problems as 
related to heat transfer. Foreign trip report, June 10-20, 


1987. 
DE90012330/GAR 060,511 


Heat Transfer and Pressure Measurements for the SSME 
Fuel-Side Turbopump. 
N90-23405/5/GAR 060,089 


Effects of Reynolds Number, Rotor Incidence Angle, and 
Surface Roughness on the Heat Transfer Distribution in a 


ae urbine Rotor Passage. 
N90-23731/4/GAR - 060,092 


Convection Naturelle Thermique et Solutale (Thermal and 

Fluid Natural Convection). 

PB90-265778/GAR 061,831 
HEAT TRANSFER FLUIDS 

Experimental study of laminar film condensation with 

Stefan number greater than unity. 

DE90013240/GAR 061,822 
HEAT TREATMENT 

Tensile + Ta of alloys 800H and 617 in the range 


20 to 950 
TIB/B90-814 SiGAR 060,989 


HEATING 
Soeegent trand Array Liquid Pumping System. 
PATENT-4 877 082 we 060,858 


HEATING LOAD 


Radiant transfer due to lighting: An example of symbolic 
model generation for the simulation problem analysis 


kernel. 
DE90013360/GAR 059,796 


er Aided tion of District Heating System. 
PB90-269739/GAI 059,811 
HEATING SYSTEMS 
Bau- und energietechnisches Demonstrationsbauvorha- 
ben Woltmannweg. 2. Bauabschnitt. Kurzbericht. (Con- 
structional and energy-technical demonstration project 
‘Woltmannweg’. 2nd construction phase. Short report). 
TIB/B90-81422/GAR 059,814 


HEAVY ION FUSION REACTIONS 
Nuclear structure and sub-barrier fusion. 
DE90013679/GAR 
HEAVY ION REACTIONS 
compe! results _ studies on nucleus-nucleus col- 
lisions ai 


DE9001 /GAR 062,009 


Heavy-ion nuclear reactions. Foreign trip report, June 10, 
1988-August 2, 1988. 
DE90012373/GAR 062,022 


062,122 





Workshop on heavy ion physics at the AGS: Outlook. 
DE90013809/GAR 062,178 
toes a in relativistic heavy ion collisions at 
lon Spectrometer Systems (HIS6). 

Dessotets! /GAR 062,243 
Semiclassical model for single-particle transitions in nu- 
cleus-nucleus interactions. 

TIB/B90-81429/GAR 062,286 


Gross properties of nuclei and nuclear excitations. Pro- 


ceedings. 
TIB/B90-81442/GAR 062,289 
HEAVY METALS 

Biosensors for the Detection of Heavy Metal lons. 
N90-23864/3/GAR 061,105 
Bestimmung von Spurenmetallen in Proben aus der mar- 
inen Umgebung und der Antarktis als Grundiage fuer das 
Verstaendnis des atmosphaerischen Transportes von 
Schwermetallen und Analyse von Metallspuren in Reinst- 
kupfermatrices. (Determination of trace metals in sam- 
ples from the marine environment and the Antarctic as a 
basis for understanding the atmospheric transport of 
heavy — and analysis of metal traces in ultra-pure 


5 pel ices). 
Ti 7A90-81410/ GAR 060,661 


HEC-5 COMPUTER PROGRAM 

Simulation of Reservoir Systems with HEC-5 on a Per- 

sonal Computer. 

AD-A225 192/4/GAR 059,980 
HEC-6 COMPUTER PROGRAM 

Status and New Capabilities of Computer Program HEC- 

6; ‘Scour and Deposition in Rivers and Reservoirs’. 

AD-A225 194/0/GAR 059,982 
HEIGHT FINDING 

Mean Sea Surface and Variability of the Gulf of Mexico 

Using Geosat Altimetry Data. 

AD-A225 046/2/GAR 061,718 
HELICOPTER ENGINES 

Efficiency Study Comparing Two Helicopter Planetary Re- 

duction Stages. 

AD-A224 966/2/GAR 059,590 

Flight Evaluation of an Advanced Engine Display and 

Monitoring System. 

AD-P005 983/2 059,600 
HELICOPTER —— 

Controlling the Dynamic Environment during NOE pe 

AD-P005 984/0 

Impacts of Rotor Hub Design Criteria on the Operational 

Capabilities of Rotorcraft Sone. 

AD-P005 986/5 059,603 
HELICOPTERS 

Military-Scientific Dialogue. 

AD-P005 975/8 059,592 

Influence of Operational Requirements on LHX Concept 

Formulation. 

AD-P005 976/6 059,593 

Design Requirements for Future Commercial Operations. 

AD-P005 977/4 059,594 

Mission-Oriented Flying Qualities Criteria for Helicopter 

ign via In-Flight Simulation. 
AD-P005 978/2 059,595 
— tion of Vertical Axis Handling Qualities for Heli- 
lover and NOE Flight. 

RD-POOS 979/0 059,596 

a Qualities Criterion for Very Low Visibility Rotor- 

craft NOE — Flight. 

AD-P005 980/8 059,597 


——— Facilities Applied for Rotorcraft Re- 


search. 
AD-P005 981/6 059,598 


aes Load Measurements on Service Helicopters. 
AD-P005 982/4 059,599 


Flight Evaluation of an Advanced Engine Display and 
Monitoring System. 
AD-P005 983/2 059,600 


Minimisation of Helicopter Vibration through Active Con- 
trol of Structural Response. 
AD-P005 985/7 059,602 


New Aerodynamic Design of the Fenestron for Improved 
erformance. 


P 
AD-P005 987/3 059,560 


Rotorcraft oe for the Year 2000. 
AD-P005 988 


Helicopter Catrmanc) Management. 
AD-P005 98: esi 059,605 


rams we Tesing and Evaluation of a Night Vision 
= Compatible BO-105 for Night Low Level Oper- 


AD-PO0S 990/7 060,246 


EH-101 Integrated Project: A Naval, Utility and Commer- 
cial Helicopter System. 
AD-P005 993/1 059,608 


Comat | Helicopter Trajectory Planning for Terrain Follow- 


NO 28376/ 8/GAR 059,625 
Helicopter Airborne Laser Positioning System ay 
N90-23399/0/GAR 

HELIUM 
TEXTOR helium self-pumping experiment: Design, plans, 
= tema ion-beam data on helium retention in 
nickel. 


059,604 


KEYWORD INDEX 


DE90013678/GAR 061,476 
ee er te Ga ae ot ee 


Bes0s0ss 
DE90503397/GAR 060,302 
HENRY’S LAW 


Transformation and deposition of atmospheric nitrogen 
species: A view from the aqueous side. 
DE90013737/GAR 059,722 


HEPATITIS A 
New Approaches to Hepatitis A Vaccine Development. 
AD-A225 169/2/GAR 061,162 
HERBICIDES 
Proceedings of the Annual Meeti 
Control Research ta woh \ 
bama on 13-16 November 1 
AD-A225 022/3/GAR 
HERCULES X-1 X RAY SOURCE 
Noise Variability in Cyg X-1 and Her X-1. 
N90-24200/9/GAR 059,683 
EXOSAT Observations of the Pulse Profile of Her X-1 
During Intermediate Intensity States in a 35-Day-Cycle in 


1985. 
N90-24201/7/GAR 059,684 
HERMES MANNED SPACEPLANE 


Hypersonic A — of Spacecraft. 
N90-23361/0/GA\ 062,336 
K Based System for Hermes Orbital Operations 


Ground 
N90-23443/6/GAR 062,298 


Conceptual Work at A tiale on Air-Breathing and 
Non-Air-Breathing Recover. Launchers. 082330 


N90-23450/1/GAR 

Prediction Methods of Launcher Aeroelastic Stability. Ap- 
plication to the Ariane 5/Hermes Vehicle. Comparison 
with Test Results. 
N90-23451/9/GAR 


of the Aquatic Plant 
eld in Huntsville, Ala- 


061,702 


062,331 
eenee Oe eae Fluid dynamics Studies. 


059,570 


Hermes Preparatory 
Activities Performed by 
N90-23453/5/GAR 
HERRINGS 
Species Profiles. Life Histories and Environmental Re- 
quirements of Coastal Fishes and Invertebrates (Pacific 
Northwest). Pacific Herring. 
AD-A224 836/7/GAR 061,696 
Early Life History of Pacific Herring: 1989 Prince William 
Sound Herring Larvae Survey. 
PB90-264680/GAR 060,744 
Early Life History of Pacific Herring: 1989 Prince William 
Sound Herring — Experiment. 
PB90-265885/G. 060,747 
HEURISTIC METHODS 
Evaluation of a Modified Simulated Annealing Algorithm 
for Various Formulations. 
AD-A224 678/3/GAR 061,051 
HEXACHLORETHANE 
Field Exposure of Chemical School Students and Cadre 
to Fog Oil and Hexachloroethane (HC) Smokes. 
AD-A225 008/2/GAR 061,251 
HIERARCHIES 
Parallel Al im for Global Routing. 
N90-23959/ V/GAR 
Distributed Hierarchical Routing. 
N90-23986/4/GAR 060, 186 
Arithmetic Classification of Perfect Models of Stratified 
lended Version). 
061,035 


060,172 


Programs (Ext 

N90-24063/1/GAR 
HIGH ENERGY PHYSICS 

Progress report for a research program in theoretical high 

energy physics. 

DE9001 3322/GAR 062,078 


Research program in experimental high energy physics, 
Task B. Progress report, January 1, 1990-December 31, 


1990. 
DE90013323/GAR 062,079 


ications of neural networks in high energy ai 
90013925/GAR 


nificance of the 1-TeV scale. 
DE90013775/GAR 
Hadron colliders beyond the Z(sup 0). 
DE90013776/GAR 


lider 3 5 
DE90013781/GAR 
Neural network tutorial for high energy physicists. 
DE90013847/GAR 

HIGH FREQUENCIES 
Model of Electromagnetic Leakage Through Joints at 


Radio Frequencies. 
N90-23626/6/GAR 060,117 


High Frequency, High Temperature Specific Core Loss 
an Dynamic B-H Hysteresis Loop Characteristics of Soft 


Magnetic Alloys. 
N90-23663/9/GAR 060,280 


HIGH LEVEL LANGUAGES 
FW/SM: A Proto’ Structured Modeling Environment. 
AD-A224 756/7/GAR 060,136 
HIGH-LEVEL RADIOACTIVE WASTES 
Treatment and of high-level radioactive waste in 
the Defense Waste ing Facility and the Hanford 
Waste Vitrification Plant. 


062,162 
062,163 
062,168 


062,181 


HIGH SPEED 


DE89014960/GAR 061,529 


I Data Base: Status and waste projections. 
Eg0008243/ GAR 061,530 


Retrievable IRS) Fi 
. rig fe ) — 
, basis for design. 
061,559 


waste definitions, standards, criteria, and ap- 
in the United States of America. ena 


'90013280/GAR 
Geohydrologic data from test hole USW UZ-7, Yucca 
DEB001Se14/GAR 061,564 
Integral Monitored Retrievable Storage (MRS) Facility 


conceptual basis for design. 
DE90013333/GAR 061,565 
Storage —_ a 
, Design de- 


, Clinch 
13268/GAR 


Integral Monitored Retrievable 
sorption, design report. Volume 1, Book 2 

13335/GAR 061,567 
support for the design of the 
Yucca Mountain facility. 
DE90013370/GAR 061,581 
Reaction of glass a irradiation in a saturated 
tuff environment. Part 4, SAL it 165, ATM-ic, and ATMS 
at 1E3 R/h and ° R/h. 

061,584 


:90013462/GAR 
Design, construction, and operation of the Integrated 
Radwaste Treatment System (IRTS) Drum Cell. 
DE90013480/GAR 061,585 


Preliminary laboratory testing of selected cementitious 
material for the Yucca Mountain Project repository seal- 


eS Yucca Mountain Project. escent 


mechanical codes first benchmark exercise. 
Part 2, Elastic analysis: Yucca Mountain 
DESOb13SSS/GAR 061,588 


CURE: Clean use of reactor energy. 
DE90013614/GAR 060,679 


Tank farm surveillance and waste status summary report 


for February 1990. 
DE90013647/GAR 061,596 


Tank farm surveillance and waste status summary report 
for March 1990. eunis 


Hanford Waste Vitrification Plant preliminary safety analy- 
sis report. Draft, Revision B, Volume 2. 
DE90013936/GAR 061,612 


ee ee SS aaros 
ie 061,613 


DE90013937/GAR 
Hanford Waste Vitrification Plant preliminary safety analy- 
sis report. Draft, Revision B: Volume 4. 

DE90013938/GAR 061,614 

Effective diffusion coefficient for porous rubble. 

DE90014037/GAR 060,685 

Hanford Waste Vitrification Plant preliminary safety analy- 

sis report. 

DE9001 /GAR 061,615 

Diffusive release of radionuclides into saturated and un- 

saturated tuff. 

DE90014307/GAR 061,619 

Hanford Waste Vitrification Plant: The project and proc- 

ess systems. 

DE90014341/GAR 061,620 
Methods 

and 

NUREG/CR-5596/ 


HIGH OCCUPANCY VEHICLES 
Monitoring and the Evaluation of the 


q 062,401 


HOV 
HERO 


Noo oars T4/GAR _— 


Low Speed Testing of a Laminar Flow Airfoil in an Adapt- 
ive Wall Wind Tunnel. 
N90-23363/6/GAR 059,567 


HIGH SPEED 
Speed Civil Ti 
23396/6/GAR 059,615 


Fuel-Rich Catalytic Combustion: A Fuel Processor for 
N90-23518/5/GAR 060,061 
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HIGH STRENGTH ALLOYS 
Effect of Manganese Phosphate Coatings on Fatigue 
Crack Initiation. 
AD-A224 931/6/GAR 060,938 
HIGH-TC SUPERCONDUCTORS 
Studies on ion scattering and sputt une eee e. 
= Bat ion beam sputter deposition of multicomponent 
DE90010071/GAR 061,948 


Critical current density, flux creep, and microstructure in a 
Bi-Sr-Ca-Cu-O system. 

DE90010457/GAR 060,873 
report, 


062,011 


ion and crystallography. Foreign trip 
3, 1987-August 21, 1987. 


DE90012323/GAR 
Thermal analysis of inorganic systems. Foreign trip 
— August 15-27, 1988. 

'90012359/GAR 059,915 

ing in Ti(sub 2)CaBa(sub 2)Cu(sub 2)O(sub 8) and 

Ti(sub 2)Ba(sub 2)CuO(sub 6) studied by pair distribution 
function and Rietveld analysis. 
DE90013669/GAR 061,956 
Characterization of superconducting materials with muon 
spin rotation. Annual report, February 1, 1989--January 


31, 1990. 
DE90013755/GAR 061,958 


conductors and the Superconducting Super 
Collider ( ). 
DE90013758/GAR 


062,145 
nitrogen temperature SSC. 
DE9001 4008/GAR 
HIGH TEMPERATURE 
Processing 


Science: pec years | Flow Behavior of 
Hi Tompeahee Structural Materials. 
A A224 898/7/GAR 059,789 


High Frequency, High Temperature Specific Core Loss 
and yg Hysteresis Loop Characteristics of Soft 
N90.23668/9/GAR 060,280 
pe AS ture Flexible Seal. 
PATENT-4 917 30 302 
HIGH TEMPERATURE SUPERCONDUCTORS 
Effect of Additives on the M and Superconduc- 
tivity of YBa(2)Cu(3)O(6+ x) Ceramic Superconductors. 
AD-A224 734/4/GAR 061,911 


po phony ee ‘emperature Ceramic Superconductors. 
A224 847/4/GAR 061,919 


Cluster Formation and Evolution on Semiconductor and 
Insulator Surfaces. 
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phe lem at Fort Stewart, Georgia. 

AD-A224 739/3/GAR 060,508 

ICE BREAKUP 
Mathematical Modelling of Deformation Mechanisms in 


Ice. 

PB90-267550/GAR 061,765 
ICE FORMATION 

NASA Lewis | 

N90-23407/1/G. 
ICEBREAKERS 

Ice Loads and Ship Response to Ice. Summer 1982/ 

Winter 1983 Test i 

AD-A224 639/5/GAR 061,747 
IDAHO NATIONAL ENGINEERING LABORATORY 

Development process for the stabilization of incinerator 

bottom ash and sizing baghouse dust material. 

DE90012967/GAR 061,537 
IDENTIFICATION SYSTEMS 

Performance evaluation of biometric identification de- 


vices. 
DE90012917/GAR 060,253 


Video Surveillance Unit. 
DE90013840/GAR 061,690 


= identification system for material accountancy glove 
xes. 
DE90013842/GAR 061,498 


060,280 


060,342 


060,159 


061,506 


Research Tunnel User Manual. 
059,618 


Immunoglobulin E Receptor Cross-Linking Induces Oscil- 
lations in Intracellular Free lonized Calcium in Individual 
Tumor Mast Cells. 

AD-A224 747/6/GAR 061,141 


ey IgE Receptor alpha Subunit or Fragment 


PAT-APPL-7-127 214/GAR 061,149 
IGG 

Surface-Enhanced Raman Spectroscopic Investigation of 

Human Immunoglobulin G Adsorbed on a Silver Elec- 

AD-A224 623/9/GAR 061,090 
ro 


for Estimating Future Reservoir 
op tee to - Water Supply 

pms oy in ins ( 
PB90-266560/GAR 059,984 


poe Benchmark Network Sedi- 


instream 
ee in Program, Water Year 1986. 
PB90-267220/ 061,383 


IMAGE CORRELATORS 


Nonlinear Joint Transform Processor. 
AD-A225 091/8/GAR 


IMAGE INTENSIFIERS 
peg meet Bo of the 40/30 mm gated image intensifier 


report, March 1-18, 1990. 
DE90013460/GAR 060,282 


IMAGE PROCESSING 
Use of Polarization Methods in Earth Resources Investi- 


Rost 
D-A224 710/4/GAR 061,442 


060,211 


ttern-Theoretic Formulation of Shape in R3. 
AD-AzD4 872/2/GAR 


Efficient | Generation Usi 


Components to Human 
AD-A224 903/5/GAR 059,780 


Max Video Neighborhood Processor Pipeline a“, 
AD-A224 953/0/GAR 060,2 


Convex Set Estimation from Support Line Measurements 
and ications to Target Reconstruction from Laser 
Radar Data. 

AD-A224 973/8/GAR 


Active-Passive Detection of Multipixe! Targets. 
AD-A225 005/8/GAR 


Besoo1oe/Gan , wi 


060,209 
Localized Frequency 


060,242 
060,244 


060,212 


2-dimensional laser radar imaging system for perimeter 
surveillance. 
DE90013369/GAR 060,247 


Modular authentication systems. 
DE90013402/GAR 


Pixar data visualization tools overview. 
DE90013512/GAR 060,214 


Gates surveillance equipment for the late 1990's. 
13865/GAR 060,287 


Atmosferische Correctie van Satellietbeeliden in Het 
Kader van Het Friese Fronten Project (A ttmospheric Cor- 
rection of Satellite Pictures in the Framework of the 


tne Friese Fronten). 
N90-23786/8/GAR 061,446 


Traitements et Synthese d’l a Partir de Donnees 
Geomatiques (Processing and Synthesis of images from 


Geomatic 
P800-205760/GAR 062,397 
IMAGE RECONSTRUCTION 


Morphological Sampling. 
N90-24044/1/GAR ” 


Faelt, Partiklar och 
Symposium (Fields, Pi 
60TH Ann 
N90-24170/4/G R 
= RESTORATION 
‘ormulation of Shape in R3. 


lern-Theoretic Fi 
AD Azo4 872/2/GAR 060,209 


Efficient Image Generation Using Localized Frequency 
Components Matched to Human Vision. 
AD-A224 903/5/GAR 059,780 
IMIDES 

Acetylene Terminated Aspartimides and Resins There- 


from. 
PATENT-4 889 912 059,961 


IMMUNITY 
Neuroendocrine and Immune Function Two Weeks Post- 
Exposure to a Single Dose of Soman. 
AD-A225 067/8/GAR 061,252 


IMMUNOASSAY 
a of Assays for the Diagnosis of 
New World Ped po 


AD-A224 812/8/GAR 


IMMUNOGLOBULINS 
Darstellung bormodifizierter Immunglobuline fuer die Neu- 
tronenei . (Characterisation of immunoglobu- 
lins to be used in neutron capture therapy after modifica- 
tion with boron). 
Tie/ B90-81424/GAR 061,196 


IMMUNOLOGIC ADJUVANTS 
Combination jy yee Immune Modulators 
pd Antiviral Drugs Against Togaviruses and Bunyavir- 
AD-A224 673/4/GAR 061,182 
Seen of Immunoenhancing Drugs with Antiviral Ac- 
inst Members of the Arena-, Alpha-, and Adeno- 
AD-A224 889/6/GAR 061,187 


IMMUNOLOGY 
Liver as a Major Site of Immunological Elimination of 


Murine Trypanosome Infection, Demonstrated with the 
Liver Perfusion Model. 
AD-A224 746/8/GAR 061,176 


IMPACT 


sae cee Ti Sapae © tes, Summer 1982/ 
Winter 1983 Test 
AD-A224 639/5/GAR 061,747 


IMPACT PREDICTION 
Impact Response of bey od oo Plates Pre- 
dicted by a One-Parameter Differential Equation. 
N90-23488/1/GAR 061,980 
IMPACT SHOCK 
Line-i Fi 
DESOOTS TB/GA 
IMPACT TESTS 
a. of an industrial ~ nongae for an instructional 


laborat 
061,791 


060,098 


060,215 
Paros, Bertel Laurents 60-Aars 
Groups: Bertel Laurents 


062,266 


-Perot interferometer. 
060,801 


atory in 
DE90013692/GAR 
IMPEDANCE 
Nonintrusive Method and Apparatus for Monitoring the 
Cure of Polymeric Materials. 
PATENT-4 891 591 059,962 
IMPEDANCE MEASUREMENT 
Caracterisation Par la Mesure des Impedances Electro- 


et de Structure Solution 
/\solant/Semiconductor (Eis) ge tg oe 


). 
90-24144/9/GAR 


IMPROVEMENT 
Aviation 





Subcommittee, Committee on Government Operations, 

House of Representatives. 

N90-23367/7/GAR 062,410 
IMPURITIES 

TEXTOR helium self-pumping experiment: Design, plans, 

and supporting ion-beam data on helium retention in 


nickel. 
DE90013678/GAR 


INCENTIVE CONTRACTS 
Initial Effectiveness of the FY 1989 Medical Officer Re- 


tention Bonus. 

AD-A224 910/0/GAR 061,283 
INCENTIVES 

Economic Impact of Bluebelting Incentives on the Marina 

Industry in Florida. 

PB90-266180/GAR 062,418 
INCINERATORS 

Fate of Trace Metals in a Rotary Kiln Incinerator with a 

Venturi/Packed Column Scrubber. Volume 2. Appendi- 


ces. 
PB90-263872/GAR 060,711 


INCLUSIONS 
Effects of Interface Layers on Scattering of Elastic 


Waves. 

AD-A225 077/7/GAR 
INCOLOY 800H 

Tensile — of alloys 800H and 617 in the range 


20 to 950 
TIB/B90-81 S/GAR 060,989 


INCOMPRESSIBLE FLOW 
Stochastic and collisional diffusion in two-dimensional 


periodic flows. 
DE90014335/GAR 061,825 


INCONEL 617 
Tensile Daeg G of alloys 800H and 617 in the range 


20 to 950 
TIB/B90-81436/GAR 060,989 


INDEXES 

Validity Measures in the Context of Latent Trait Models. 

AD-A224 695/7/GAR 059,764 
INDEXES (DOCUMENTATION) 

Aeronautical Engineering: A Continuing Bibliography with 

Indexes (Supplement 251). 

N90-23344/6/GAR 059,636 

Aeronautical Engineering: A Continuing Bibliography with 

Indexes (Supplement 252). 

N90-23345/3/GAR 059,637 

Aerospace Medicine and —— A Continuing Bibliogra- 

phy with Indexes (Supplement 336). 

N90-23877/5/GAR 062,349 
INDIANA 

Sumlaris Program: Surface Mining and Land Reclamation 

Information System. Sample Questions Answered Utiliz- 

ing the Sumiaris Data Base. 

PB90-264037/GAR 061,395 
INDIUM 

Spectrally Selective Tin oxide and Indium oxide Coatings. 

N90-23567/2/GAR 060,899 
INDIUM ISOTOPES 

Neutron scattering from elemental indium, the optical 

model, and the bound-state potential. 

DE90014222/GAR 062,247 
INDIUM PHOSPHIDES 

Growth and Characterization of Ill-V Epitaxial Films. 

AD-A225 087/6/GAR F 


Investigation of InP Processing Techniques for Device 


lications. 
AD-A225 090/0/GAR 061,938 


New Directions in InP Solar Cell Research. 
N90-23662/1/GAR 
INDOOR AIR POLLUTION 
Tutorial on some sampling techniques used for measur- 
ing radon levels. 
060,671 


061,476 


061,976 


060,580 


i) 
DE90011312/GAR 


Variable Air Flow Eddy Control. 
PAT-APPL-7-397 226/GAR 060,641 


Odor and Irritation Effects of a Volatile Organic Com- 
ind Mixture. 
B90-263310/GAR 060,644 


Case Study: Multipollutant Indoor Air Quality Study of 300 
Homes in Kingston/Harriman, Tennessee. 
PB90-263468/GAR 060,645 


Interim Radon-Resistant Construction Guidelines for Use 
in Florida-1989. 
PB90-265349/GAR 060,648 


Emission Products from Combustion of Conveyor Belts. 
PB90-265489/GAR 060,649 


INDUCTION MOTORS 
Amphibious Vehicle Propulsion System. Volume 1. 
AD-A224 841/7/GAR 061,783 
INDUSTRIAL DEVELOPMENT 
Manufacturing Modernization Program: The Apparel In- 
dustry Project. Executive Summary. Technology Transfer 
to the Apparel by ge Industry. Final Report. 
Volume 1. Project Narrative. Volume 2. Details of Task 


Requirements. 
PB90-267162/GAR 059,834 


KEYWORD INDEX 


Secondary Wood Processing in the UDEAC Countries. 
PB90-268657/GAR 060,992 


Secondary Wood Processing in Liberia, Cote d'Ivoire, 
Ghana and Ni 


PB90-268665/GAR 060,993 


Secondary Wood Processing in Asia and the Pacific. 
PB90-268673/GAR 060,994 
Secondary Wood Processing in Africa. 
PB90-268681/GAR 060,995 
para t Wood Processing in the Eastern African 


Pago 208600/GAR 060,996 
INDUSTRIAL PLANTS 

1988 nendo kenkyu seika nenpo Ill. Sangyo gijutsu 
kenkyu kaihatsu hen. (1) Sekitan, Chinetsu energy kai- 
hatsu hen. (2) Taiyo. nenryo chozo. Alkohol biomass to 
gijutsu kaihatsu hen. (R on the achievements of re- 
d ial tochnokegiee. (1) ee ar of coal and 

lus! geo- 
thermal energy. (2) Development of solar energy, fuel 
stock, Alcohoi biomass, technologies). 

DE90503590/GAR 059,549 


EPA’s Pollution Prevention R and D Approaches and In- 
ights into the Chemical Process Industry. 

PB90-263989/GAR 060,712 

Reports of the Government Industrial Development Labo- 

ratory, Hokkaido No. 46. 

PB90-267469/GAR 059,870 


INDUSTRIAL RADIOGRAPHY 
Soft x-ray resist characterization: Studies with a laser 
plasma x-ray source. 
E90013498/GAR 
INDUSTRIAL WASTE TREATMENT 
Proposed strategy for upgrade of the ORNL Process 
Wastewater Treatment Plant. 
DE90011387/GAR 060,725 
INDUSTRIAL WASTES 
Apparatus and method for deliquifying material. Final 


report. 
DE90009058/GAR 060,694 


New technique for dewatering suspensions. Final —., 
DE90009139/GAR 060,695 


INDUSTRIES 


Water Use in the Domestic Nonfuel Minerals —— 
PB90-265604/GAR 


INDUSTRY 


Proceedings of the Catalysis-by-Design workshops. 
DE90013551/GAR 060,396 
Showa 63 nendo Kenkyu seika nenpo (2). Taiyo —- 
chozo arukoru biomass to gijutsu kaihatsu hen. (I 

tan chinetsu energy Kaihateu hen). (lll. Sangyo gijutsu 
kenkyu kaihatsu hen). (1988 Annual report on researches 
(Part 2). Development of solar, fuel, , alcoholic, 
and biomass techi ies. (Part 1. Development of coal 
and geothermal energies). (Part 3. Research and devel- 
opment of industrial te technologies)). 

DE90503494/GAR 060,588 


Rational use of electricity - 1982-1985 operation —. 
DE90784625/GAR 060,403 


ee and energy conservation: a hand book for 
and maintenance engineers. 
DEO 484633 GAR 060,404 
INEQUALITIES 


Bernstein Type Inequalities and a Weighted Chebyshev 
‘oximation Problem on Ellipses. diam 
1, 


060,309 


061,406 


Appr 
N90-24011/0/GAR 


INERTIAL CONFINEMENT 
Flashlamp pumping of Nd:glass disk amplifiers. 
DE90013482/GAR 
INERTIAL NAVIGATION 
Analyse einer geodaetischen raumstabilisierten Inertial- 
plattform und Integration mit GPS. (Analysis of the geo- 
— inertial platform and its integration 
TIB/A90-81378/GAR 061,454 
INERTIAL PLATFORMS 
Analyse einer tischen raumstabilisierten Inertial- 


geodae' 
plattform und Integration mit GPS. (Analysis of the geo- 
detic ce-stabilized inertial platform and its integration 


with GPS). 
TIB/A90-81378/GAR 061,454 
INFERENCE 


061,855 


Bayesian lon. 
N90-24082/1/GA\ 


INFINITY 
Structure at —_ of a Structured System. 
N90-24108/4/GA\ 

INFORMATION 
Jiritsu bunsan 


seigyo joho no taikei 
temzaton of feo 4 ie oe 


ntrol). 
5E90503791 /GAR 


INFORMATION DISSEMINATION 
Automation through the PIP Concurrence System im- 
proves information sharing among DOE managers. 
DE90013216/GAR 060,814 


FIREDOC Users Manual (Revised). 


060,231 


061,048 


keitai to shuyo 
ition and sys- 
tralized 


060,362 


INFRARED SPACE OBSERVATORY (ISO) 


PB90-271800/GAR 
INFORMATION EXCHANGE 
Guidance, Navigation and Control. Digital Emulation 
ne Laboratory. Volume 3. Task 3: Special Stud- 
AD-A225 125/4/GAR 061,332 


INFORMATION FLOW 


Interdisciplinary Research: Promoting Collaboration Be- 
Se ee oe ee pe 


ngineering. 
059,550 


060,064 


Sciences and Ei 

N90-24171/2/GAR 
INFORMATION MANAGEMENT 

Language in Action. 

N90-24182/9/GAR 059,743 

Jahrbuch 1989 der ——— Gesellschaft fuer Luft- und 


Raumfahrt e.V. age le . 1. (Yearbook 1989 of the 
German Society for Air and Space Travel (DGLR). Vol. 


1). 
TIB/B90-81363/GAR 059,639 
INFORMATION PROCESSING 

Optical Memory Disks in Optical Information Processi 
AD-A224 625/4/GAR 060,719 
poy meg Target Words While Monitoring Multiple Audito- 
ty Inputs. 
AD-A224 687/4/GAR 061,194 
INFORMATION RETRIEVAL 
; Surface Mining and Land Reclamation 
Questions 


Sumiaris 
a Answered Utiliz- 


the Sumlaris Data Base. 
90-264037/GAR 


FIREDOC Users Manual (Revised). 
PBS90-271800/GAR 


INFORMATION SCIENCES 


Research ey pote Computer Technology. 
AD-A224 924/1/GAR 


INFORMATION ogres 


Sytem (MIS) De eet Maintenance 
Ab Ages ee arrt 


Energy Data Base: Subject categories and scope. 
DE90009212/GAR 


VISTA user interface software study. 
DE90010003/GAR 060,148 


Providi —_ sorting and searching capabilities 
vg See pat 


Hanford Ground-Water Data Base management guide. 
PNL Administrative/Technical Procedures. 
DE90013302/GAR 061,376 


p> pe processes in the extended entity-relation- 
ship model 
DE90013350/GAR 060,816 


061,395 


060,064 


060,220 


Information 
061,275 


060,586 


Modular authentication systems. 
DE90013402/GAR 060,098 


Naval Aviation Maintenance Office Information Strategy 


Plan. 
DE90013503/GAR 060,818 


Domestic Disaster Recovery Plan for PCs, OIS, and 
Smail VS Systems. 
PB90-265240/GAR 060,234 
INFORMATION THEORY 
Formal Mechanism for Determining Redundancy and Ir- 
relevance in Hypertext Views. 
N90-23970/8/GAR 060,181 
Modal Logic as a Theory of Information. 
N90-24183/7/GAR 
INFRARED CAMERAS 
Real-Time / / Synchronous Lock-in Thermal- 
Wave | with and IR Video Camera. 
AD-A224 BO/O/GAR 060,283 
INFRARED DETECTION 
Active-Passive Detection of Multipixel Targets. 
AD-A225 005/8/GAR 
INFRARED DETECTORS 
Ultra-High-Purity Silicon for Infrared Detectors: A Materi- 


als Perspective. 
PB90-265547/GAR 060,290 


INFRARED EQUIPMENT 


Real-Time / a * Lock-in Thermal- 
Wave | with and IR Video Camera. 
AD-A224 BC/O/GAR 060,283 


INFRARED IMAGES 
ee tank te tee ten 
and Applications to Target Reconstruction from Laser 
Radar Data. 
AD-A224 973/8/GAR 060,242 
INFRARED OPTICAL MATERIALS 
a Material Property Measurements with Polarimetry 
AD-Az24 940/7/GAR 061,844 


INFRARED SPACE OBSERVATORY (ISO) 
ISO Attitude and Orbit Control Subsystem. 
N90-23467/5/GAR 


a nd a at 4 K. 
December 1, 1990 


060,208 


060,244 


062,344 


061,797 


KW-61 





INFRARED SPECTRA 
Infrarot-Absorption von atmosphaerischem Wasserdampf 
- Probleme und Modellansaetze. (Infrared absorption of 
atmospheric water vapor - problems and modelling at- 


tempts). 
TIB/B30-81441/GAR 059,733 


INHALATION 
Behawioral-| ical Effects of Red Phosphorus 
Smoke Inhalation on Two Wildlife Species. 
AD-A225 165/0/GAR 061,255 


INHIBITION 
dof teigen nensho ni tomonau NO(sub x) haichu minenbun 
no kaihatsu (2). Metan chun- 
ae yoru kento. ecaement of mete be x) and 
=e loss combustion technology on pulveriz: 
coal combustion (2)). 
DE90503047/GAR 
INHOMOGENEITY 
Associated Distributions in the Analysis of Two-Dimen- 
sional Random Walks. 
N90-24095/3/GAR 061,080 
INJURIES 
Extent of Ozone injuries in ‘Pinus strobus’ Populations of 
Five Eastern National Parks in 1986. iene 


060,054 


PB90-265133/GAR 
Characterization of the 1986 Metal and Nonmetal Mining 


Workforce. 
PB90-265398/GAR 061,399 


INNER SCALE METERS 
ical Inner-Scale Meter. 
90-268285/GAR 
INORGANIC CARBON 
Aquatic Plant Contro! Research : Effects of 
— Chemistry on Aquatic Plants: Interactive Effects of 
Carbon and Nitrogen on Biomass Production 
on utrition. 


Ni 
AD-A225 026/4/GAR 


INORGANIC COMPOUNDS 


analysis of inorganic systems. Foreign trip 
po ne August 15-27, 1988. 
90012359/GAR 059,915 
INORGANIC PHOSPHORS 
Foerster, Dexter, and Inokuti-Hirayama models of the 
time dependence of fluorescence amplitude: An anno- 
tated bibliography. 
DE90013307/GAR 
INPUT/OUTPUT ROUTINES 
Test Matrix Sequencer for Research Test Facility Auto- 


mation. 
N90-23416/2/GAR 060,803 
INSECTICIDES 
Kojic Acid and Esters as Insecticide Synergists. 
PATENT-4 956 353 
INSPECTION 


Aviation Security: Corrective Actions Underway, But 
Better Inspection Guidance Still Needed. — to the 
Chairwoman, Government Activities and Transportation 
Subcommittee, Committee on Government Operations, 
House of Representatives. 

N90-23367/7/GAR 062,410 


Method of Radiographic Inspection of Wooden Members. 
PATENT-4 899 356 060,844 
INSTRUCTIONAL MATERIALS 


Introduction to Equal Employment Opportunity: Instructor 
Guide (Training Manual). wn 080,700 
"4. 


PB90-780628/GAR 

Introduction to Equal Employment Opportunity: Partici- 
pant Manual (Training Manual). 

PB90-780636/GAR 059,750 


ne the EEO Functions: Instructor Guide (Training 


PB90-780644/GAR 059,751 
Managing the EEO Functions: Participant Manual (Train- 
ing Manual 


ps ). 
90-780651/GAR 059,752 


Train-the-Trainer: Introduction to Equal Employment Op- 
portunity and Mi the EEO Functions. Attendee 


Ps90-780660/6 
P90 760669/ AR 059,753 


INSTRUMENT FLIGHT 

Aufgabenstellung und Konzeption des Pilotenunterstuet- 

zungssystems ABPIO. (Problem definition and conception 

of the ASPIO pilot support system). 

TIB/B90-81369/GAR 062,359 
INSTRUMENT LANDINGS 

Dallas/Fort Worth Simulation. Phase 2. Triple Simultane- 

ous Parallel ILS urbojets). 

AD-A224 951/4/GAR 062,354 
INSULATION 


High Temperature Insulation Barrier Composite. 
PATENT: 877 689 


INSULATORS 
See Se Se Reis Canta t Op 


mides U: Diamic 
PATENT-4 895 972 060,900 


059,717 


061,706 


059,881 


061,179 


060,929 


Orderings of N-Tuples. 
AD-A224 884/7/GAR 


KW-62 VOL. 90, No. 23 


061,003 


KEYWORD INDEX 


INTEGRAL EQUATIONS 


Computation of the return current in encephalography: 
The auto solid angle. 
DE90013186/GAI 061,132 


INTEGRALS 
oon of integrals and Sums Involving (sin(Mx)/ 
sin(X))n. 
AD Aba 906/8/GAR 061,005 
INTEGRATED AIR TRAFFIC MANAGEMENT 
Integrated air traffic 
TIB/B90-81374/GAR 
INTEGRATED CIRCUITS 
Secondary Side CMOS Feedback Control Integrated Cir- 
cuit. 
AD-A224 580/1/GAR 060,264 


Monolithic Dual-Gate MESFET Circuit for L-Band Mixers. 
AD-A224 — GAR cmnans 


Current Density Calculation Using Rectilinear R 
Moreton A Algorithm for Very Large Scale Integration Metal 
AD-A224 PEO/O/GAR 060,307 


poe ory Amplifier Primer Unexpurgated. 
A224 914/2/GAR 


Integrated Silicon Flow Sensors. 
N90-23715/7/GAR 060,316 


ose here Review, Vol. 39, No. 2, April 1990. ASIC Technol- 
industry. 


oe Me or bey Information | 
PB90-268947/GAR 060,322 
poem en) nn Measurement Technology: Thermal Re- 


jeasurements. 
Pe00-260564/GAR 060,323 
INTELLIGENCE (HUMANS) 


Neuronal Mechanisms of Intelligence. 
AD-A224 897/9/GAR 


INTERACTIVE CONTROL 
Iterative Defect Correction and Multigrid Accelerated Ex- 
=" Time Stepping Schemes for the Steady Euler Equa- 
NOO-24039/1/GAR 061,026 
INTERACTIVE DISPLAY DEVICES 
Providii ic sorting and searching capabilities 


usi L*Forms. 
060,813 


062,360 


060,325 


061,196 


DE! 12735/GAR 
INTERCEPT TRAJECTORIES 


pager Aer mics and Control. 
AD-A225 058/7/GAR 


INTERCEPTORS 
jon ge to the Congress on the Strategic Defense Initia- 


1990. 
AD-AD24 950/6/GAR 061,264 
Guidance, Navigation and Control. var Emulation 
Technology a 5 e, +. . 5, and 7: Soft- 
ware Development and GN and C Processor Develop- 
AD-A225 127/0/GAR 061,334 

INTERFACES 


Fundamental Concepts of Wettability and Interfacial Bond 
Str in Aluminum Matrix, SiC-Reinforced Composites. 
AD-A225 158/5/GAR 060,912 


| ae nse techniques in interfacial electrochemistry. 
Ho ede | ip report, July 3-15, 1988. 
DE90012372/GAR 059,916 


a imaging ad materials structure and composi- 
Z-contrast sti 
DeBOOt orea/GAR 061,950 


CAVEAT-GT: A general topology version of the CAVEAT 


DE90013201/GAR 061,621 


Fracture-EXAFS: A new method for the study of inter- 
faces in thin films and polycrystalline materials. 
DE90013736/GAR 059,929 


a nes © an einem Modell zum Benet- 

peer a (Functional renormalization in a model 
ol transition). 

115 /890-8 373/GAR 062,279 


INTERFACIAL TENSION 


Developpement d’UN orb de Mesure de Forces de 
Surface et de Nanorheologie ( sey tee of a Device 


for Surface Tension Measurement and Phenomenological 
060,953 


nw 
N90-23568/0/GAR 
y Liquid Pumping System. 
060,858 


pean grey - gy 
PATENT-4 877 082 


INTERFERENCE 
Pulsed Interference owe aga of High Power Out-of-Band 


Pulse | 
060,275 


062,334 


hy 


interference 
PATENT-4 932 039 


INTERFEROMETERS 
gy of eg Engineering Laboratory, Vol. 44, 


1, January 
pe90:260 127 GAR 060,839 
INTERFEROMETRY 
Zur a und Pony > Zwei- und Dreidimen- 
Datenfelder Aus jects Stroemungsmessun- 
Brnenstona gen (evaluation and Representation * Two and Three 
mensional Data Fields from Optical Stream Measure- 


N90-24143/1/GAR 


INTERGOVERNMENTAL COOPERATION 
Achieving consensus in environmental programs. 
DE90013223/GAR 

INTERIOR BALLISTICS 
Test Results form a Two-Stage Traveling Charge Liquid 
Propellant Gun. 
AD-A224 593/4/GAR 061,770 

INTERLIBRARY LOANS 
jong Loans via Facsimile: Performance and Cost 


PB90-243767/GAR 060,821 


INTERLOCKS 


10kw kyu yoyu a nenryo denchi hatsu- 
den system jikken setsubi. Setsubi kosei to kihon tokusei. 
— carbonate fuel cell power generation system test 


facility). 
5E90603440/GAR 060,518 


INTERMEDIATE VECTOR BOSONS 


Status of p(bar pe collider physics. 
DE90012666/GAR 


061,829 


060,703 


062,026 
Precision experiments in electroweak interactions. 
DE90013568/GAR 062,098 

INTERMETALLICS 
Etudes Fondamentales sur les Composes Intermetalli- 
ques (Basic Research on Intermetallic Alloys). 
PB90-270232/GAR 060,987 

oe COMBUSTION ENGINES 

of knock in spark-ignition ines. 
beset STBIGAR ” ™ 060,078 


Identifikation af benzinmotor i kontinuert tid. (Identifica- 
tion of gasoline fueled internal combustion engines in 
continuous time). 

DE90796101/GAR 060,079 


Contributions a |’Etude des Flammes Parietales Turbu- 
lentes de Diffusion (Contributions to the Study of Parietal 
Flames Due to Turbulent Diffusion). 

N90-23519/3/GAR 060,080 


Effect of Mirror-Finished Combustion Chamber on Heat- 


Loss. 
PB90-268152/GAR 060,083 


Evaluation of SCR NOx Controls for Small Natural Gas- 

Fueled Prime Movers. Phase 1. Topical Report. 

PB90-270398/GAR 060,076 
INTERNAL WAVES 

Ocean Simulation Model for Internal Waves Computer 


Source Code. 
AD-A225 110/6/GAR 061,721 


Upper Ocean Internal Waves in the Marginal Ice Zone of 

the Northeastern Greenland Sea. 

AD-A225 173/4 061,723 
INTERNATIONAL COOPERATION 

International Cooperation for MARS Exploration and 


Sample Return. 
N90-23419/6/GAR 062,295 
Deutsch-schwedisches Gemeinschat 


iftsprojekt Energie- 
sparhaeuser Ingolstadt - Halmstad. Bericht Projektphase 
1. (German/Swedish joint _, energy-saving buildings 
at Ingolstadt - Halmstadt. Report project phase 1). 
TIB/A90-81414/GAR 059,813 
INTERNATIONAL SYSTEM OF UNITS 
aewy on Metrication, January 1977 to August 


AD-A224 996/9/GAR 059,842 
INTERNATIONAL TRADE 

Offsets in Military Exports. 

PB90-215666/GAR 


World Grain Situation and Outlook, August 1990. 
PB90-266024/GAR 059,840 


World Oilseed Situation and Market Highlights, August 


1990. 
PB90-266057/GAR 059,641 


World Agricultural Production, August 1990. 
PB90-266065/GAR ” 059,642 


Bulletin of Hardwood Market Statistics: Spring 1990. 
PB90-266255/GAR 061,348 


Foreign Agricultural Trade of the United States (FATUS), 
May/June 1990. 
PB90-266487/GAR 059,643 


Brazil: International Customs Journal, 13th Edition, Year 
1990-1991. 
PB90-268590/GAR 059,841 


Balance of Payments of the United States: Concepts, 
Data Sources, and Estimating Procedures. 
potas 5/GAR 059,836 


‘ood and Agricultural Export Directory, 1990. 
PBO0-272201/GAR 


INTERSTELLAR MOLECULES 
Fluorescent HD emission from photodissociation i. 
TIB/B90-81382/GAR 

INTRACRANIAL PRESSURE 


Hypertonic/Hyperoncotic Resuscitation from Shock: Re- 
— Volume Requirement and Lower Intracranial Pres- 


AD-A225 207/0/GAR 


059,839 


059,645 


061,234 





INTRUSION 
Review of physical security robotics at Sandia National 
Laboratories. 
DE90013491/GAR 060,254 


INTRUSION DETECTION SYSTEMS 
Nuisance Alarm Data System for evaluation of intrusion 


detectors. 
DE90013368/GAR 061,687 
Radar airspace monitoring system. 
DE90013874/GAR ass 
INTUBATION 
Combination of Atracurium and Vecuronium ed to 
Vecuronium Administered Alone: Evaluation of Time 
of Onset, Duration of Action, Intubating Conditions, and 
Cardiovascular Effects. 
AD-A224 703/9/GAR 061,183 
INVENTIONS 
Buttons to Biotech: U.S. Patenting By Women, 1977 to 
1988. 1989 Update ment. 
PB90-267345/GAR 059,761 
INVENTORS 
Buttons to Biotech: U.S. Patenting By Women, 1977 to 
1988. 1989 Update Supplement. 
PB90-267345/GAR 
INVENTORY MODELS 
——_ and Comparison of Two Strategies for Multi-item 
Inventory Systems with Joint Replenishment Costs. 
PRSO-2701 /GAR 059,520 
INVERSE SCATTERING 
Sparse Approximations of Inverse Matrices. 
N90-24074/8/GAR 
INVERSIONS 
Inverting the Flow of Computation. 
N90-23971/6/GAR 
INVERTERS 


Ultrasoon Schakelende Driefasenstroominvertor, Uitge- 
voerd Met Insulated Gate Bipolar Transistor (Ultrasonic- 
Switching Three Phase Current Source Inverter with Insu- 
lated Gate Bipolar Transistors). 

N90-23666/2/GAR 060,315 


Fuji Electric Journal, Vol. 63, No. 7, 1990. 
PB90-269432/GAR 
INVESTIGATIONS 


Kogata gasu kojenereshon system no fukyu sokushisaku 
ni kansuru chosa kenkyu hokokusho. (Surveying research 
report to poo gg and spread small size gas fired cogen- 


eration 
060,358 


061,693 


059,761 


061,043 


061,059 


060,276 


DE90S034917¢ /GAR 


lODIDES 
Kinetic Study of the Polymerization of Alkyl Vinyl Ethers 
by HI/I2 Cai 
AD-A224 659/3/GAR 059,949 
IODINE 
Chemistry of iodine in reactor safety. Foreign trip report, 
May 31-dune 9, 1988. 
DE90012311/GAR 061,513 
lodine and tellurium chemistry. Foreign trip report, Febru- 
28-March 3, 1988. 
90012377/GAR 059,880 
Radioiodinated free fatty acids. Foreign trip report, No- 
vember 19-28, 1987. 
061,220 


DE90012380/GAR 

Density effects on the molecular dynamics of the |2 ge- 

minate recombination reaction in liquid Xe. 

DE90013353/GAR 059,925 
lODINE 123 

Radiolabeling techniques using iodine-123. Foreign trip 

r August 11-30, 1987. 

DE900 50 2abe/GAR 
IODINE 125 


Untersuchungen der , oe schaften von (125) 
poy pes 2 cen pre emma mensch- 
zyten “Ja deren Modifikation durch Dith- 

und andere Thiolverbindungen. (Investigations 

into the binding of 125-iodine poe yee to beta- 
adrenoceptors of human lymphocytes and changes re- 
sulting from the influence of dithiothreitol and other thiol 


compounds). 

TIB/A90-81386/GAR 061,108 
IODINE 131 

Westinghouse Hanford Company 100 Areas environmen- 

tal releases for 1988. 

DE90013648/GAR 061,632 
1ON BEAM FUSION REACTORS 

Design of a light-ion-beam driver for the Laboratory Mi- 

crofusion Facility. 

DE90013071/GAR 061,469 
ION BEAMS 


DOD-URIP Thin Film Deposition Equipment. Phase 
AD-A224 905/0/GAR 061, 923 


Direct Inj Supersonic Cluster Beam Source for FT- 
ICR Studies of Clusters. 
059,895 


AD-A224 948/0/GAR 

Production of exotic beams at the LBL 88-inch Cyclotron 
by the ISOL method. 

DE90013349/GAR 062,085 


E loss of bunched beams in rf cavities. 
DE90014006/GAR 


061,218 


062,197 


KEYWORD INDEX 


Energy-loss measurements with heavy ions at relativistic 


energies. 
TIB/B90-81428/GAR 062,285 
Structure of the cylindrically confined Coulomb lattice. 
TIB/B90-81438/GAR 062, 
1ON BOMBARDMENT 


Analysis of Scanning Tunneling Microscope T: 
of Graphite Surfaces Roughened by Ar(+ ) “yo ryyey 
AD-A225 037/1/GAR 061,930 


1ON CHANNELS 
Etude des Effets de la Maitotoxine sur les Courants loni- 
ques Transmembranaires ueuee ¢ (Study of the Ef- 
fects of Maitotoxin on Cardiac Ti lonic Cur- 


rents). 

PB90-265851/GAR 061,262 
1ON COLLISIONS 

pe saan interactions of Particles. Foreign trip 


charged 
— ugust 25-September 13, 1988. 
12387/GAR 062,025 


ION EXCHANGE 
Recovery of Cobalt from Spent Copper Leach Solutions- 
Improved Elution and Impurity Removal Techniques, with 
Revised Process Economics. 
PB90-268889/GAR 060,985 
1ON EXCHANGE CHROMATOGRAPHY 
Meetings on industrial ion exchange. Foreign trip report, 
July 12-26, 1988. 
059,849 


DE90012278/GAR 


ION IMPLANTATION 
Frottement et Usure des Carbures de Tungstene Im- 
plantes d’lons Azote (Friction and Wear of Tungsten Car- 
bides with Nitrogen lon Implants). 
N90-23496/4/GAR 060,961 


Surface Modification by lon Implantation and lon Beam 
Mixing for Improvement of Wear Resistance. 
PB90-268012/GAR 060,947 


agg om 7 
it Sategste Geant Secondary-| 
Mass coaty (SIMS) System at Lewis pee 


Center. 
N90-23476/6/GAR 059,856 


1ON SOURCES 
Fabrication and assembly of BOLVAPS ceramic-option 


half anodes. 
pegs emg 061,466 
Sem 4 Seep Serene Gn ae ee 


DES0013102/GAR 062,053 


lon beam 

DE90013 yCAR 

—_ ion sources and target results on PBFA Il. 

DE90013310/GAR 062,074 

Isotope and Cs vapor effects in an H(sup (minus)) 

volume source with a toroidal chamber. 

DE90013734/GAR 062,135 
IONIC MOBILITY 

lon Exchange ics and Soil Acidification: Model De- 

velopment and Testing. 

PB90-269812/GAR 061,451 
IONIZATION 


Unusual ey ot mentation Dynamics in the Multiphoton 
lonization of Cr(CO)6/Methanol van der Waals Hetero- 


clusters. 

AD-A224 690/8/GAR 059,872 
IONIZATION CHAMBERS 

Calibration and Quality Assurance Program for Environ- 

mental Radon Measurements. 

PB90-255290/GAR 061,502 
IONOSPHERE 

Workshop on artificially ionized layers in the atmosphere. 

Foreign trip report, October 5-14, 1989. 

DE90013470/GAR 059,699 
lONOSPHERIC DISTURBANCES 

Effects of Magnetic Storm Phases on F-Layer Irregular- 

ities from Auroral to Equatorial Latitudes. 

AD-A225 045/4/GAR 059,696 
ONS 

en Sat ay ane 

ic speciation. Final report. 

E90012888/GAR 059,917 
Teijo ion ryujo hassei sochi no kaihatsu. (Development of 
a facility to produce steady state ion flow field). 
DE90503398/GAR 


IRIDIUM ALLOYS 


ition and focusing on PBFA Il. 
062,073 


thermoelectric 
DE90012026/ 


IRIDIUM COMPLEXES 
Investigations of some aspects of chemistry in alkali 
chloroaluminate melts. 
DE90012290/GAR 059,910 
IRIDIUM COMPOUNDS 
Investigations of some aspects of chemistry in alkali 
chioroaluminate melts. 
DE90012290/GAR 059,910 


IRON ALLOYS 
Advanced Research and Technology Development (AR 
er eee 
years 1990 through 1 


DE90012035/GAR 


IRON BASE ALLOYS 
eran nn bee age Seat 
an austempered ductile iron matrix. 
DE90011804/GAR 060,939 


Designing precipitation-strengthened iron-aluminides for 
e900 90013832/GAR 7 060,941 
Ausscheidungsverhalten einer ferritischen FeNiAl-Legier- 
ung unter epee At (rectaton behaviour of a ferrit- 
‘eNiAl alloy under 
71B/690-81495/GAR 060,962 
IRON COMPLEXES 
Metal Metallacarboranes. 15.(1) =Fe, 
Alkylation of 1 (arene ELZCZESHS) (M 
5) Sandwich Complex: 


specific B-, 
Ru) and (C5Me5)Co(Et2C. 
AD-A224 630/4/GAR 


DES001 3089/ GAR 


Novel liquid membrane technique for removal of SO 
ee ee from flue gas. Final report, April 15, 1987- 


DE9001 S75 /GAR 060,626 
IRON OXIDES 
Solid coal liquefaction catalysts. Quarterly 
be 989-January 1990. 
90009021 "GAR 059,904 


Pore structure and r changes in hot coal de- 
eae aero 


90010974/GAR 060,600 


Two-stage, close coupled catalytic liquefaction of coal. 
Fifth quarterly report, 1 October-31 December 1989. 
DE90013056/GAR 060,421 


Molten carbonate fuel cell research. 
DE90013896/GAR 
Studies on F 
tions, 1989. 
90-267956/GAR 
IRON SILICIDES 


Epitaxial Films of Semiconducting FeSi(2) on (001) Sili- 


con. 

AD-A224 591/8/GAR 061,907 
IRRADIANCE 

Shape Factors, Two-Flow Models, and the Problem of Ir- 

radiance Inversion in Estimating Optical Parameters. 

AD-A224 713/8/GAR 061,839 
IRRADIATION DEVICES 

Environmental Assessment for US Department of Energy 

support of an lowa State University Linear Accelerator 

Facility at Ames, lowa. 

DE90013404/GAR 060,676 
IRRIGATION 

Atrazine Leaching and Its Relation to Percolation of 

a 

irrigation Water Application. 

PB90-271735/GAR 
IRRITANTS 

Odor and Irritation Effects of a Volatile Organic Com- 

pound Mixture. 

PB90-263310/GAR 060,644 
ISOTOPE PRODUCTION 


Current and future requirements for isotopic materials 
———- Foreign trip report, September 4-16, 


b£90012309/GAR 061,482 
ISOTOPE SEPARATION 
Current and future requirements for isotopic 
= related services. Foreign trip report, Andy 4 4-16, 
DE90012309/GAR 061,482 
a Set ae 
October 


1989, 1988-September 198: 
DE90013607/GAR 059,967 


ISOTOPES 


060,513 
Glass-Ceramics for Medical 


060,890 


059,647 


materials 


1988-September 
DE90012280/GAR — 


Availability of isotopic materials. Foreign trip report, Sep- 
tember 19, 1987-October 7, 1987. 
DE90012334/GAR 061,483 


ISOTROPISM 
Fracture Criterion of Isotropic Materials. 
AD-A224 912/6/GAR 


ISOTROPY 
Sen Model = Application to LiF-22 Percent 
N90-23770/2/GAR 060,965 
ITALY 
EC wind power penetration study - ENEL perception. 


December 1,1990 KW-63 


061,972 





DE90795378/GAR 

"a data library for 
Development of an international nuclear data li 
oe — technology. Foreign trip report, November 
11-24, : 
DE90012329/GAR 062,013 
International Thermonuclear Experimental Reactor (ITER) 
at high aspect ratio: Is it time to consider a change for 


the design activity. 
DE9001 3 9/GAR 061,473 


Power radiated from ITER and CIT by impurities. 
DE90014715/GAR 


ITERATION 


Chebyshev A pe Are Not Always Optimal. 
N90-24008/6/GAR 061,022 


Iterative Defect Correction and Multigrid Accelerated Ex- 
plicit Time Stepping Schemes for the Steady Euler Equa- 


tions. 
N90-24039/1/GAR 061,026 


ITERATIVE METHODS 
Vectorization of ITPACK 2C. 
i 3966/GAR 


060,525 


061,904 


060,155 
ecent vectorization and parallelization of ITPACKV. 
5e00013965/GAR 060, 156 


oe 2 ae a 


ay 139 $0/ — 060,158 


JACOBI MATRIX METHOD 
Method for Computing Eigenvalues and Eigenfunctions of 
Linear Differential tors. 
N90-24013/6/GAR 061,024 


JAERI 
tion system for use at the Fast Critical Assem- 


~ (FCA). 
:90013354/GAR 961,684 
JAPAN 
Government-promoted collective research and develop- 
ment in Japan: Analyses of the organization through case 
studies. 
DE90013550/GAR 059,547 
Kan taiheiyo chiiki no sekiyu furo ni kansuru shorai tenbo. 
yy prospect for petroleum flow in circum-Pacific 
area). 
DE90503381/GAR 060,483 


JATO ENGINES 
Strahimotor - 1932. (Jet engine - 1932). 
TIB/B90-81371/GAR 

JAZELLE SYSTEM 
JAZELLE: An enhanced data management system for 


Degoo1 get /GAR 062,100 


JET BOMBERS 
Assessment of Media Coverage of the B-2 Stealth 
Bomber. 


AD-A224 646/0/GAR 060,115 


JET ENGINE FUELS 
Production of Jet Fuels from Coal-Derived Liquids. 
Volume 14. Oxygenates Content of Coal-Derived Jet 


Fuels. 
AD-A224 848/2/GAR 060,442 


Fuel-Rich Catalytic Combustion: A Fuel Processor for 
High-Speed Propuision. 
N90-23518/5/GAR 060,061 


JET FLOW 
Combustion in Turbulent Jets and Buoyant Flames. Final 
Report-Phase 1 (January 1, 1987-December 31, 1989). 
PB90-269655/GAR 060,062 

JET STREAMS (METEOROLOGY) 
Fronts, Jet Streams, and the Tropopause. 
PB90-268277/GAR 

JETS 
Suritto tsuki aku hon no aku jetto seigyo tokusei. (Con- 
troliability of arc jet from arc horns with slits). 
DE90503412/GAR 

JFET 
Electronic Spirit Level Tilt Sensor. 
N90-23710/8/GAR 

JOBS 


Extending the Time to Proficiency Model! for Simultane- 
ication to Multiple Jobs. 
061,276 


060,093 


059,715 


060,384 


059,627 


ous 
AD-A224 759/1/GAR 
JOINTS (JUNCTIONS) 
Model of Electromagnetic Leakage Through Joints at 
Radio Frequencies. 
N90-23626/6/GAR 060,117 
ee Se Silly ny City Gentes tae 
in Aerospace Structures. 
N90-23753/8/GAR 060,854 
|| Response of Connections in Indeterminate R/C 
‘rame Subassemblies. 
PB90-265943/GAR 059,825 
Seismic Response of Connections in Indeterminate Flat- 
Slab Subassemblies. 
PB90-265968/GAR 059,826 
Study to a Base of Data for Joint Repair Tech- 


niques. User’s Manual. 
PB90-266115/GAR 060,007 
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KEYWORD INDEX 


JOSEPHSON JUNCTIONS 

High Frequency Behavior of Long and Small Junctions. 

AD-A224 763/3/GAR 061,913 
JP-4 FUELS 

Biodegradation of Jet Fuel in Vented Columns of Water- 

Unsaturated Sandy Soil. 

AD-A224 705/4/GAR 060,761 
JUNCTIONS 

Use of Power Balance to Model Converging Flows in Bi- 

lateral Junctions for Ventilation Systems. 

AD-A224 684/1/GAR 059,788 
JUPITER ATMOSPHERE 

Projekt Galileo: Erkundung des Planeten Jupiter und 

Seiner Monde (Project Galileo: Recognition of the Planet 

Jupiter and Its Moons). 

N90-24216/5/GAR 059,692 
JUPITER SATELLITES 

Projekt Galileo: Erkundu 

— Monde (Project Galli 

Jupiter and Its Moons). 

N90-24216/5/GAR 


JUVENILES 
Proceedings of the predator-prey modeling workshop. 
DE90014149/GAR 060,734 
Operation, maintenance and evaluation of the Bonifer 
and Minthorn ee seg Bo release and adult collec- 
tion facilities. Ann 
DE90014152/GAR 061,437 
KALMAN FILTERS 
Estimating Short-Period Dynamics Using an Extended 
Kalman Filter. 
N90-23392/5/GAR 059,611 


ignal Processing: Kalman Filtering. 
NoO 2340077 /GAR 061,462 


Computational Tools for Multi-Linked Flexible Structures. 

N90-24058/1/GAR 060,203 
KALMAN-SCHMIDT FILTERING 

A einer geodaetischen raumstabilisierten Inertial- 

plattform und Integration mit GPS. (Analysis of the geo- 

J —_—— inertial platform and its integration 

TIB/A90-81378/GAR 061,454 
KAONS 

Recent results from rare kaon decay experiments. 

DE90013106/GAR 062,057 
KAONS PLUS 

Search for the rare decay K(sup + ) (yields) (pi)(sup + 

)(nu)(bar (nu)). 

062,056 


DE90013105/GAR 
Search for the flavor-cha neutral current decay 
062,144 


des Planeten Jupiter und 
; Recognition of the Planet 


059,692 


inging 
K(sup + ) (yields) (pi)(sup + ) (nu)(bar (nu)). 
DE90013747/GAR 
KERBEROS SYSTEM 
ign of Kerberos modifications to FTP and TELNET. 
DE90014704/GAR 060,162 
KETOCONAZOLE 


Evaluation of Sodium Stibogluconate (Pentostam) and 
a in the Treatment of American Cutaneous 


Leishmani 

AD-A224 820/ 1/GAR 061,185 
KIBOW! COMPUTER PROGRAM 

KIBOWI: A Training Wargame for the Royal Netherlands 

Army--Translation. 

AD-A225 061/1/GAR 061,320 
KINEMATICS 

Viscoplastic Model with Application to LiF-22 Percent 

CaF2 Hypereutectic Salt. 

N90-23770/2/GAR 060,965 
KINETICS 


Xenon Kinetics in Muscle Are Not Explained by a Model 
of Parallel Perfusion-Limited Compartments. 
AD-A224 657/7/GAR 061,093 


Determining Kinetic Constants of Chlorinated Ethane Me- 

tabolism in the Rat from Rates of Exhalation. 

AD-A225 171/8/GAR 061,100 
KLYSTRONS 

Relativistic klystron research for linear colliders. 

DE90012986/GAR 062,031 


pa current density pulsed cathode experiments at 


DE90013639/GAR 062,117 


KNITTED FABRICS 


Sensations of Temperature and Humidity during a 
tive — and the Influence of Underwear Knit 


Structu 
AD-A225 134/6 


KNOWLEDGE BASED SYSTEMS 
FAUST User Guide: User Instructions for the FAUST In- 
stallation in EME Nottingham Control Centre 
PB90-267733/GAR 060,204 
KNOWLEDGE BASES (ARTIFICIAL INTELLIGENCE) 
Knowledge Based Software Assistant Conference Pro- 
=, = — in Syracuse, New York on 12-14 


Septem 
AD AZ2A 7 7907/1 1 GAR 060,139 


Apprenticeship Learning Techniques for Knowledge 
Based Systems. 


061,233 


AD-A225 044/7/GAR 059,759 

os Z Expert Systems: Methods and Techniques-- 
ran q 

AD-A225 059/5/GAR 060,221 


KNOWLEDGE REPRESENTATION 


Formal Methods in Knowledge Representation. 
N90-23972/4/GAR 060,229 


Viewpoint on the Contribution of Expert Systems of Lo- 


Ris0-24002/9/ GAR 060,230 


Belief Networks in Plausible Reasoning. 
N90-24098/7/GAR 


KOBAYASHI-MASKAWA MATRIX 
Suche nach seltenen semileptonischen Zerfaellen der B- 


Mesonen. (Search for rare semileptonic decays of the B 
mesons). 
TIB/A90-81398/GAR 062,274 


KOJIC ACID 
Kojic Acid and Esters as Insecticide Synergists. 
PATENT-4 956 353 


KOVAR 
Se testing of Kovar with 60Sn40Pb solder and 
—_ luxes. 
DE90013643/GAR 060,973 


KRYPTON FLUORIDE LASERS 
Three-dimensional particle-in-cell modeling of relativistic 


electron beam production and transport for KrF laser 
imping. 

E90013050/GAR 061,468 
KRYPTON IONS 

Cross sections for electron-ion collisions in dense plas- 

-— Progress report, September 1, 1983-August 31, 

1 a 

DE90013046/GAR 062,051 
KUTTA-JOUKOWSKI CONDITION 

—_ Code Predicted Separation at the Airfoil Trailing 

N90 23964/4/GAR 059,568 
L REACTOR 

TRAC analyses of Savannah River 1985 L-Area test 

series. 

DE90013179/GAR 061,678 
LABOR FORCE 

song of the 1986 Metal and Nonmetal Mining 


Workfor 
061,399 


061,082 


061,179 


PB90-265398/ GAR 


LABOR MARKETS 
Impact of Military Life on Spouse Labor Force 
AD-A224 934/0/GAR 

LABORATORIES 


en ee export control and government regulations 
on tec! transfer: A federal laboratory perspective. 
DE90013659/GAR 059,548 


Advanced Engineering Laboratory Project Summaries, 


1989. 
PB90-265901/GAR 061,755 
Great Lakes Environmental Research Laboratory Annual 


Report, FY 1989. 

PB90-272170/GAR 061,385 
LABORATORY EQUIPMENT 

Analytical instrumentation in clinical chemistry. Foreign 


ps te ort eport, June 23, 1987-July 2, 1987. 
DE90013135/GAR 061,118 


LAGUERRE FUNCTIONS 
Polynomial Asymptotic Estimates of Gegenbauer, La- 
uerre, and Jacobi Polynomials. 
90-24043/3/GAR 061,030 
LAKE MAUREPAS 
Clam Shell Dredging in Lakes Pontchartrain and Maure- 
pas, Louisiana. Volume 1. Final Environmental Impact 
Statement and Appendixes 
060,670 


Outcomes. 
061,327 


AD-A225 138/7/GAR 


LAKE PONCHARTRAIN 
Clam Shell Dredging in Lakes Pontchartrain and Maure- 
pas, Louisiana. Volume 1. Final Environmental Impact 
Statement and Appendix 
AD-A225 138/7/GAR 060,670 


LAKE REGION HOSPITAL 
Evaluation of the Rural Secondary Specialty Center Dem- 
onstration Project. 
PB90-268251/GAR 060,792 
LAMBDA HYPERONS 
Hyperon Production at 200 and 900 GeV cm Energy. 
N90-24126/6/GAR 264 
LAMINAR FLOW 
Prediction of Aer mic Performance of Airfoils in Low 
Reynolds Number Flows. 
N90-23360/2/GAR 059,565 
Low Speed Testing of a Laminar Flow Airfoil in an Adapt- 


ive Wall Wind Tunnel. 
N90-23363/6/GAR 059,567 


Simulation laminarer Stroemungen in Kanaelen mit per- 

Jp vps Waenden. — of laminar flows in chan- 
with permeable walls). 

718 /800-61964/GAR 061,833 





LAMINAR FLOW AIRFOILS 
Low Speed Testing of a Laminar Flow Airfoil in an Adapt- 
ive Wall Wind Tunnel. 
N90-23363/6/GAR 059,567 
LAMINATES 


Generation of tic Composites from Blends of 
Crystalline P ‘olypropylene. 


Liquid mers with P 
AD-A224 899/5/GA\ 060,906 


Development of an Advanced Continuum Theory for 
Composite Laminates. Phase 1. 
AD-A224 985/2/GAR 060,908 


by og Interaction of Elastic Composites and an Acous- 


juid. 
AD-A225 056/1/GAR 061,975 
Structural Behavior of Composites with Progressive Frac- 


ture. 
N90-23477/4/GAR 060,919 


Instability-Related Delamination Growth of Embedded 
and Edge Delaminations. 
N90-23494/9/GAR 060,924 


Method of Forming a Multiple Layer Dielectric and a Hot 

Film Sensor Therewith. 

PATENT-4 917 940 060,318 
LANCZO METHOD 

Use of Lanczo’s Method to Solve the Large Generalized 

Symmetric Eigenvalue Problem in Parallel. 

AD-A224 941/5/GAR 059,822 
LAND MOBILE SATELLITE SERVICE 

GEOSTAR Location and Messaging System. 


N90-23435/2/GAR 062,365 


LOCSTAR: A Satellite Radiodetermination System for 


Europe. 
N90-23436/0/GAR 


LAND POLLUTION 
Evaluation of a Field Kit for Detection of TNT in Water 


and Soils. 
AD-A224 670/0/GAR 


061,464 


060,723 
NTS Mesa r study FY 1989: Letter report. 
DE90013273/GA\ 060,675 
Plutonium contamination in the Maralinga Tjarutja lands. 
DE90622905/GAR 060,687 
Characterization of municipal solid waste incinerator resi- 
dues for utilization: Leaching properties. 
DE90797091/GAR 060,773 
Evaluating Soil Contamination. 
PB90-267444/GAR 060,755 
Entwicklung eines wattgai e~ Fah zur Oelbe- 
seitigung gia ® Bechlussbericht. (Develop- 
ment of an amphibious vehicle for the removal of oil pol- 
lution in mud flats (concept phase). Concluding report). 
TIB/A90-81417/GAR 060,722 
LAND POLLUTION ABATEMENT 
a of Hydrocarbon Contaminates by Soil Remedi- 


PB90-264664/ GAR 060,713 


LAND POLLUTION CONTROL 
Biodegradation of Jet Fuel in Vented Columns of Water- 
Unsaturated Sandy Soil. 
AD-A224 705/4/GAR 060,761 


Testing of a ~—— to Estimate Vapor Concentration of 
Chemicals. 


Various Or. 
AD-A224 9 73/GAR 060,591 


LAND RECLAMATION 
Blasting as an AML Reclamation Method. Volume 1. 
PB90-264540/GAR 061,396 
LAND USE 
Management Options for Mitigating Natural Resource 
Training Impacts on Army installa tions. 
AD-A224 891/2/GAR 061,281 
Operationele Digitale La ikskaart 1:50,000; een 
Onderzoek Naar een Pe Automatische Classifi- 
catie OP Basis van Spot- en Landsat Thematic M 
Satellietbeelden (Operational ital Land Use MAP 
1:50,000; Investigation of a Multiple Automatic Classifica- 
tion Based on Spot and Landsat Thematic Mapper Satel- 
lite Pictures). 
N90-23784/3/GAR 061,444 
LANDING FIELDS 
Condition Survey —_ Paver Implementation Edwards Air 
Force Base, Californ 
AD-A224 979/: 5/GAR_ 059,975 
LANE MARKINGS 
Long-Term Evaluation of Durable Lane Delineation Mate- 


rials. 
PB90-264623/GAR 062,393 
LANGMUIR-BLODGETT FILMS 


Langmuir- a Films: Present Status and = 
PB90-267923/GAR 059,944 


LANGUAGE PROGRAMMING 
Semantics of TRIDL. 
N90-23973/2/GAR 


LANGUAGES 
Compound Sets in Mathematical Programming Modeling 


N90-23963/3/GAR 061,058 


060,182 


i diological survey of Technical Area 15 and sur- 
roundings, Los Alamos National Laboratory, Los Alamos, 
New Mexico. Date of Survey: September 1982. 


KEYWORD INDEX 


DE90014193/GAR 
LANTHANIDE 
Bis(Phthalocyaninato) Lanthanide poe Compounds 


Mixed Valence 
AD-A225 004/1/GAR 059,897 


LANTHANUM COMPOUNDS 
Combined SO(sub x), NO(sub x) removal and concentra- 
tion from flue - through an electrochemical membrane. 
Quarterly report, August-October 1987. 
DES0010028/ GAR 

LANTHANUM CUPRATES 


Superconducting La(sub 2)CuO(sub 4+ x) prepared by 
= at high pressure: A Raman scattering study. 
D 2915/GAl 061,951 
ime OXIDES 
per casa naar | La(sub Lay oe 4+ aKa Ay 
— ai pressure: laman scattering study. 
Reo12S1S/GAR 0061.961 
LAPLACE TRANSFORMATION 
Er and Recurrence Properties of a Markov Chain 
an Application to an Open Jackson Network. 
N90-24099/5/GAR 061,083 
LARGE SPACE STRUCTURES 
Hierarchical controlied component synthesis, of large 
space structures. 
DE90013476/GAR 
LARVAE 
Early Life History of Pacific Herring: 1989 Prince William 
Sound Herring Larvae Survey. 
PB90-264680/GAR 060,744 
Early-Life-History Profiles, 7 Abundance, and Dis- 


tribution of Four Species of Carangid Larvae off Louisi- 
ana, 1982 and 1983. oer 
1,711 


060,686 


060,596 


062,321 


PB90-266404/GAR 


eo Profiles, Seasonal Abundance, and Dis- 
tribution of Four Species of Ciupeid Larvae from the 
Northern Gulf of Mexico, 1982 and 1983. 
PB90-266412/GAR 
LASER ARRAYS 
Monolithic Two-Dimensional GaAs/AlGaAs Laser Arrays 
Fabricated by Chlorine lon-Beam-Assisted Micromachin- 


ing. 
AB-A224 975/3/GAR 061,850 
LASER BEAMS 

Optical Applications of Laser-induced Gratings in Eu 
Doped Glasses. 

AD-A224 633/8/GAR 061,795 
Theoretical and imental Comparison of Infra-Red 
a ttering from a Variety of Surface 

ypes. 
AD-A224 991/0/GAR 061,851 


Fiber Bundle Homogenizer and Method Utilizi me. 

PATENT-4 932 747 ” 061,868 
LASER CAVATIES 

Fiber-Coupled External-Cavity Semiconductor High Power 


Laser. 
AD-A224 598/3/GAR 061,835 


LASER HEATING 
Traitements Reactifs de |’Alliage de Titane TA6V par 
Laser (Laser Reactive Treatments of TA6V Titanium 


Alloy). 
PB90-265794/GAR 060,983 


LASER MIRRORS 
Large area laser conditioning of dielectric thin film mir- 


rors. 
DE90013485/GAR 061,856 
Damage measurements on optical materials for use in 


be ry tr 
DE90013489/GAR 061,857 


Laser database at 1064 nm. 
DE90013490/GAR 
LASER OSCILLATORS 
CO2 Laser Oscillators for Laser Radar Applications. 
AD-A224 958/9/GAR 061,846 
LASER-PRODUCED PLASMA 
Measurements of the radiant efficiency of the flashiamp 
arrays used in the multi-segment amplifier (MSA). 
DE90013520/GAR 061,859 
LASER RADIATION 
Bulletin of NRLM Vol. 39, Supplement (No. 152). 
PB90-267667/GAR 060,319 
LASER SAFETY 
Analysis of Retinal Function Following Laser Irradiation. 
AD-A225 021/5/GAR 061,200 
LASER SPECTROSCOPY 


me open: pr exchange over palladium —_.. 


Third-harmonic generation in both positively aaa roe 
tively dispersive xenon. Foreign trip report, June 1 


1987. 
DE90012345/GAR 061,854 


LASER TARGET INTERACTIONS 
Intense Laser-Matter Interactions. An Approach to Laser 
Driven Electronic and Nuclear Energy Transfer. 
AD-A224 787/2/GAR 
LASERS 
Effects of Beta-Cyclodextrin on Selected Xanthene Dyes, 


Coumarins and Pyrromethane-BF(2) Complexes in Aque- 
ous Solutions. 


061,712 


061,858 


LEAD 206 REACTIONS 


AD-A224 589/2/GAR 


Desco0gsee/GAR 060,739 
Goatees and Laser Sciences Division annual report 
DE90013532/GAR 061,861 
en ay ee eee ae eer ee 
5290620800/GAR 061,863 
Laser Technology Development for the Appalachian 
Peso 266438/GAR 059,760 


Toshiba Review, Vol. 45, No. 4. 1990. oe aoe 
Commemorate the 20th Anniversary of Manufacturing En- 
— Laboratory/Power Laser. 
90-267808/GAR 060,862 
LATERAL CONTROL 
Fighter Agility Metrics, Research, and Test. 
N90-23386/7/GAR 


Lateral-Directional Stability and Control 
the Quiet Short-Haul Research Aircraft (QSRA). 
N90-23413/9/GAR 
LATERAL STABILITY 
Lateral-Directional Stability and Control Characteristics of 
the Quiet Short-Haul Research Aircraft (QSRA). 
N90-23413/9/GAR 059,619 
LATIN AMERICA 
Mineral Industries of Latin America, 1988. 
PB90-268269/GAR 
LAW ENFORCEMENT 
—— Paternity Establishment Practices. Technical 


eport. 
PB90-260894/GAR 062,421 


Environmental Enforcement: A Citizen’s Guide. 
PBS90-267402/GAR 
LAW (JURISPRUDENCE) 
lot Access 4: For Political Parties. 
PB90-266461/GAR 


Ballot Access 1: Issues and Options. 
PB90-266479/GAR 


Ballot Access 3: For Presidential Candidates. 
PB90-268541/GAR 


LAWRENCE LIVERMORE LABORATORY 


Institutional Research and Development, fiscal year 1989. 
DES0OTSS30/GAR 059,546 


Ei and Technology Review, April 1990. 
DE90013543/GAR 


LAWS 


060,892 


059,609 


059,619 


061,412 


060,777 


059,744 
059,745 


059,540 


060,768 


— consensus in environmental programs. 
DE90013223/GAR 060,703 


Environmental Liabilities of Government Contractors and 


N90-24186/0/GAR 060,774 
LEACHATES 

Field and laboratory leaching studies of retorted Ken- 

tucky oil shale. Final report. 

DE90000482/GAR 060,693 
ing waste decom- 


a of e 


J explosives processit 
on to composting. Final, Phase 1 report. 
11286/GAR 061,777 


Characterization of municipal solid waste incinerator resi- 
dues for utilization: Leaching properties. 
DE90797091/GAR 060,773 
LEACHING 
Hanford waste-form release and sediment interaction: A 
status report with rationale and recommendations for ad- 
DE90013546/GAR 060,731 
Recovery of Cobalt from Spent Copper Leach Solutions- 
Improved Elution and Impurity Removal Techniques, with 
levised Process Economics. 
Pago 260880/GAR 060,985 


Atrazine Leaching and Its Relation to Percolation of 
Water as Influenced by Three Rates and Four Methods 


of Irrigation Water Application. 
PB90-271735/GAR 059,647 


LEAD 
= testing of refining process for decontaminating 
DE90012299/GAR 061,512 
Study of high energy nucleus-nucleus interactions with a 
Maglotic interieroresric Emulslon- Chamber. Progress 
a July 1, 1989-Present. 
90013955/GAR 062,189 


Energy-loss measurements with heavy ions at relativistic 


TIB/ B90-81428/ GAR 062,285 
aay oo 206 REACTIONS 


yn A= Nukleonentransfer im System 
(aaa) Ths Th+ (206) Inelastic sca’ and nucleon 
pa A PL Lf (206 at the Cou- 


lomb barrier). 
TIB/B90-81430/GAR 062,287 
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LEAD 208 


Wahrscheinlichkeiten ey oe Uebergae: in 
den i , (232) Th und (238) U. 
( iliti iationiess transitions in the muonic 
atoms (208) Pb, (232) Th, and (238) U). 
TIB/A90-81402/GAR 
LEAD 208 TARGET 

Models and ay | for precompound angular distributions. 
DE90013475/GA 062, 


062,278 


092 


LEAD-ACID BATTERIES 
Life evaluation of valve regulated lead-acid batteries for 


cycling applications. 

E9001 3649/GAR 060,341 
LEAD INDUSTRY 

Lead Reduction in Ambient Air: Technical Feasibility and 

Cost Analysis at Domestic Primary Lead Smelters and 

Refineries. 

PB90-266594/GAR 060,651 
LEAD (METAL) 

ae ical Profile for Lead. 

PB90-267378/GAR 061,263 


Variability of Household Water Lead Levels in American 


Cities. 
PB90-271917/GAR 


LEADERSHIP 

Dimensions of Army Commissioned and Noncommis- 

sioned Officer Leadership. 

AD-A224 933/2/GAR 061,285 

Managing for Organizational Quality-Theory and Imple- 

mentation: An Annotated Bibliography. 

AD-A225 040/5/GAR 061,294 
ations. Volume 1: 


Personality Factors in += 
Leader Characteristics and Crew Performance in a Full- 
059,638 


060,760 


Mission Air Transport Simulation. 
N90-23370/1/GAR 
LEAK DETECTORS 


Standard Test Procedures for Evaluating Leak Detection 
Methods: Nonvolumetric Tank Tightness Testing Meth- 


ods. 
PB90-265299/GAR 060,745 


LEAKAGE 
Model of Electromagnetic Leakage Through Joints at 
Radio Frequencies. 
N90-23626/6/GAR 060,117 
LEARNING 
Apprenticeship Learning Techniques for Knowledge 


059,759 


Based Systems. 
AD-A225 044/7/GAR 
LEAST SQUARES METHOD 


Smoothing for Multipoint Boundary Value Models. 
AD-A224 917/5/GAR 061,006 
LECTURES 
Heisei gannendo Nihon taiyo energy gakkai Nihon fur- 
yoku energy i kenkyu okai koen ronbun- 
shu. (Abstracts of 1989 Japan Solar Energy Society and 
Japan Wind | Association joint conference). 
DE90503616/GA 
LEGAL ASPECTS 
Potential Effects of OCS Oil and Gas Activities on 
Oregon and Washington Indian Tribes: Description of 
Overall Legal Environment and Legal Status of 16 Speci- 
fied Tribe: 
059,756 


060,575 


ibes. 
PB90-263336/GAR 
LEGAL LIABILITY 
Environmental Liabilities of Government Contractors and 


N90-24186/0/GAR 060,774 


LEGISLATION 
Food Grains: apes for 1990 Farm Legislation. 
PB90-268350/GAI! 059,772 
LEISHMANIASIS 
nt of Serologic Assays for the Diagnosis of 
New World Leishmaniasis. 
AD-A224 731/0/GAR 061,115 
Development of Serologic Assays for the Diagnosis of 
New World Leishmaniasis. “ 
AD-A224 732/8/GAR 061,116 
Development of Serologic Assays for the Diagnosis of 
New World Leishmaniasis. , 
AD-A224 812/8/GAR 061,117 
Evaluation of Sodium Stibogluconate (Pentostam) and 
Ketoconazole in the Treatment of American Cutaneous 


Leishmaniasis. 
AD-A224 820/1/GAR 


LEPTONIC DECAY 
Leptonic CP violation in leptoquark models. 
DE90013103/GAR 


LEPTONS 


061,185 


062,054 


ical Baryon and Lepton Number in the Pres- 
ence of Electroweak Fermion-Number Violation. 
N90-24123/3/GAR 062,263 
LET 


Activation of oncogenes by radon ny and x-rays. 

DE90013013/GAR ” nen 087, 146 
LETHAL DOSE 50 

Intramuscular Lethality of Soman (GD) in the Cynomoigus 


Monkey. 
AD-A224 887/0/GAR 061,243 
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LEUKEMIA 
Leukemia in US Na 
AD-A224 665/0/GA\ 061,119 


Release of Calcium from Intracellular Stores in Rat Baso- 
philic Leukemia Cells Monitored with the Fluorescent 
Probe Chiortetracycline. 

AD-A224 727/8/GAR 061,095 


LIAPUNOV FUNCTIONS 
Numerical Solution of Large Lyapunov Equations. 
N90-24010/2/GAR 


LIBRARIES 
Fermilab Library projects. 
DE90012043/GAR 


Fermilab Library directions. 
DE90013525/GAR 062,095 


Interlibrary Loans via Facsimile: Performance and Cost 


Analysis. 

PB90-243767/GAR 060,821 
LIE GROUPS 

Consistency conditions and representations of a (ital q)- 


deformed Virasoro algebra. 
DE90013715/GAR 062,131 


Calculation of Lie Algebra Cohomology by Computer. 
N90-23968/5/GAR 060,175 


Gevrey Spaces Related to Lie Algebras of Operators. 
N90-24109/2/GAR 061,049 


LIFE CYCLE COSTS 
Life Cycle Costs of Non-PCB Distribution Transformer Al- 


ternatives. 
AD-A224 821/9/GAR 060,373 


Preliminary Design of a Supersonic Short Takeoff and 
Vertical Landing (STOVL) Fighter Aircraft. 
N90-23394/1/GAR 059,613 


LIFE CYCLES 
Species Profiles. Life Histories and Environmental Re- 
quirements of Coastal Fishes and Invertebrates (Pacific 
Northwest). Pacific Herring. 
AD-A224 836/7/GAR 061,696 


Species Profiles. Life Histories and Environmental Re- 
quirements of Coastal Fishes and Invertebrates (Pacific 
Southwest). Dungeness Crab. 

AD-A224 837/5/GAR 061,697 


Species Profiles. Life Histories and Environmental Re- 
quirements of Coastal Fishes and Invertebrates (Pacific 
Northwest). Sockeye Salmon. 

AD-A224 838/3/GAR 061,698 


Species Profiles. Life Histories and Environmental Re- 
quirements of Coastal Fishes and Invertebrates (Pacific 
Northwest). Lingcod. 

AD-A224 839/1/GAR 061,699 


Species Profiles. Life Histories and Environmental Re- 
quirements of Coastal Fishes and Invertebrates (South 
Florida). Reef-Building Tube Worm. 

AD-A224 840/9/GAR 061,700 


Early-Life-History Profiles, Seasonal Abundance, and Dis- 

tribution of Four Species of Carangid Larvae off Louisi- 

ana, 1982 and 1983. ieee 
1,711 


Enlisted Personnel. 


060,811 


PB90-266404/GAR 
Early-Life-History Profiles, Seasonal Abundance, and Dis- 
tribution of Four Species of Clupeid Larvae from the 
Northern Gulf of Mexico, 1982 and 1983. 
PB90-266412/GAR 061,712 
LIFE (DURABILITY) 
Peer etn graomrmennting auf der Basis der Schwing- 
bruchmechanik fuer kurze Risse. (Crack initiation life pre- 
diction based on fracture mechanics for short cracks). 
TIB/A90-81419/GAR 
LIFE SCIENCES 
Strategic Implementation Plan. 
N90-23861/9/GAR 
LIFE SPAN 
Yakima River spring chinook enhancement study. Annual 
report, FY 1989. 
DE90014147/GAR 061,435 
LIFE STYLE 
Health risk assessment on environmental, occupational, 
and life style hazards. Foreign trip report, December 12- 


30, 1988. 
DE90012390/GAR 


LIFETIME 
Probabilistic approach to the certification for fatigue dura- 
bility of composite structures. 
DE90505521/GAR 

LIGHT 
Aquatic Plant Control Research Program: Effects of Sa- 
linity and irradiance Conditions on the Growth, Morpholo- 
gy and Chemical Composition of Submersed Aquatic Ma- 


crophytes. 
AD-A225 023/1/GAR 061,703 


LIGHT EMISSION 
Method and Apparatus for Determining Optical Absorp- 
tion and Emission Characteristics of a Crystal or Non- 
Crystalline Fiber. 
PATENT-4 890 915 061,867 


LIGHT SCATTERING 
Solution Behaviour of a Random Copolymer of 
Poly(Isobutyl Methacrylate-t-Butylaminoethyl Methacry- 
late). 2. Viscosity and Light Scattering Intensity Studies. 


062,348 


060,665 


060,917 


AD-A224 770/8/GAR 059,950 


Examination of the Relationship between Surface En- 
hanced Raman Scattering (SERS) Intensities and Surface 
Concentration for Pyridine Adsorbed at the Polycrystalline 
Gold/Aqueous Solution Interface. 

AD-A224 801/1/GAR 059,891 


Theoretical and — Comparison of Infra-Red 
and Visible Laser tering frorn a Variety of Surface 


Types. 
AD-A224 991/0/GAR 061,851 


Henko sanran kyodo pattern kaiseki ni yoru bisho ryushi- 
un no ryudo sokutei no tame no eikyo keisu gyoretsu. 
Influence coefficient matrix for sizing of fine particles by 

intensity pattern analysis of scattered polarized light). 

DE90505515/GAR 060,802 


Scanning Scattering Microscope with Hemispherical 
Mirror and Microfocused Beam. 
PATENT-4 954 722 


LIGHT (VISIBLE RADIATION) 
Use of Visible Light for Treatment of Patients with HIV In- 


fection. 
PAT-APPL-7-531 674/GAR 
LIGHTING SYSTEMS 


Radiant transfer due to lighting: An example of symbolic 
model generation for the simulation problem analysis 


kernel. 
DE90013360/GAR 059,796 
Abatement of gaseous emissions by energy efficient 


lighting. 

DE90508769/GAR 060,637 
LIGHTNING 

Sohaiden setsubi ni okeru daidenryu aku gensho to sono 

taisaku. (High current arc phenomena and its counter- 

measures on transmission and distribution lines). 

DE90503382/GAR 060,379 


Hatsuhendensho kaminari jikoritsu keisan puroguramu no 
kaihatsu. Kadenatsu hassei kakuritsu ni motozuku kamin- 
ari jikoritsu hyoka. (Development of substation lightning 
outage. Rate estimation program). 

DE90503399/GAR 060,381 


Beach Safety: Protect Yourself from Lightning. 
PB90-271727/GAR 


LIGHTNING ARRESTERS 
Kobunshi zetsuenzai no hiraiki yoki heno tekiyo. 22kV 
haidenyo gyappuresu hiraiki no kaihatsu. (Application of 
polymer insulating materials for surge arrester egy 4 
Development of gapless-type polymer arresters for 22k 
class distribution lines). 
DE90507843/GAR 
LIGHTWEIGHT AGGREGATE CONCRETES 
Twenty-Four Year Performance Review of Concrete 
Pavement Sections Made with Siliceous and Lightweight 
Coarse Aapregaine. 
PB90-267071/GAR 
LIGNITE 
Power Generation from Lignite. 
IEA/CR-90/05/GAR 060,366 
Chemical Characterization of Thermal Maturity in Coals 
Using High Resolution Chromatographic Methods. Annual 
Report May 1989-April 1990. 
PB90-270372/GAR 060,488 
LIGNOCELLULOSE 
Technological Research and Development System in Im- 
portant Areas. (Biochemical Pulping Technology for Non- 
Wood Resources). Report of Research. 
PB90-267998/GAR 060,991 
LIMESTONE 
Mechanisms of coal-water mixture combustion in fluidized 
beds. Technical progress report, December 14, 1989- 
March 15, 1990. 
DE90010971/GAR 
LIMITS (MATHEMATICS) 
Convergence of One-Leg Multistep Methods for Stiff 
Nonlinear Initial Value Problems. 
N90-24040/9/GAR 061,027 
LINE OF SIGHT 
Experimental Evaluation of the Cueing Procedures Used 
with the Pilot’s Line-of-Sight Reticle. 
AD-A224 935/7/GAR 
LINE SPECTRA 
Intensity Expression Organising Spectral Line Intensity 


Data. 
N90-23513/6/GAR 062,260 


LINEAR ACCELERATORS 
New trajectory correction technique for linacs. 
DE90013584/GAR 
LINEAR ALGEBRAIC EQUATIONS 
Model Checking for Linear Temporal Logic: An Efficient 
Implementation. 
AD-A225 189/0/GAR 061,008 
LINEAR COLLIDERS 


Mutual compensation of wakefield and chromatic effects 
of intense linac bunches. 
DE90013569/GAR 062,099 


Phase gradients in acceleration structures. 
DE90013579/GAR 


Rf power sources for linear colliders. 
DE90013581/GAR 


060,807 


061,134 


059,731 


060,390 


060,019 


060,044 


061,198 


062,112 


062,107 


062,109 





Binary rf pulse compression experiment at SLAC. 
DE90013582/GAR 062,110 
Research at SLAC towards a 0.5 TeV linear collider. 
DE90013585/GAR 062,113 
Progress towards the design of a next linear collider. 
DE90013587/GAR 062,115 
LINEAR EQUATIONS 
Parallel Solution of Parabolic Equations. 
N90-24009/4/GAR 
LINEAR MOMENTUM 
Instrument for measuring the momentum flux from atomic 
and charged particle jets. 
DE90013620/GAR 
LINEAR OPERATORS 
Completion of the Squares in the Finite Horizon H Infinity 
Control Problem by Measurement Feedback. 
N90-24004/5/GA\ 060,199 
LINEAR PROGRAMMING 
O(Square Root of n) Complexity Reduction for the Long- 
Step Path-Following Algorithm for Linear Programming. 
N90-23940/1/GAR 061,056 
Linear Time Minor Tests and Depth First Search. 
N90-23944/3/GAR 061,057 
Solution for the Variance-Penalized Markov Decision 
Problem Based on Parametric Linear Programming. 
N90-24100/1/GAR 061,065 
LINEAR QUADRATIC REGULATOR 
Linear-Quadratic Problems and the Riccati Equation. 
N90-24037/5/GAR 
LINEAR SYSTEMS 
Bit-Optimal Election in Synchronous Rings. 
N90-23945/0/GAR 060,169 
Almost Disturbance Decoupling by Measurement Feed- 
back: A Frequency Domain Analysis. 
N90-24005/2/GAR 060,200 
LINERS 
Characteristics of copper shaped-charge liner materials 
at tensile strain rates of 10(sup 4) s(sup (minus)1). 
DE90013291/GAR 061,779 
LINGCOD 
Species Profiles. Life Histories and Environmental Re- 
quirements of Coastal Fishes and Invertebrates (Pacific 
Northwest). Lingcod. 
061,699 


060,187 


061,892 


AD-A224 839/1/GAR 


LINGUISTICS 
Effect of Outcome Desirability on Comparisons of Numer- 
ical and Linguistic Probabilities. 
AD-A225 101/5/GAR 061,074 
Fine-Structure of Categorial Semantics. 
N90-24075/5/GAR 059,741 


Dynamic Predicate Logic: Towards a Compositional, Non- 
Representational Semantics of Discourse. 
N90-24076/3/GAR 059,742 
Language in Action. 
N90-24182/9/GAR 
LININGS 

Internal Wire Guide for Gtaw Welding. 
PATENT-4 879 446 060,838 


Evaluation of Miramat Erosion Control Fabric. (Project 


BRS 0037(2)). 
PB90-266529/GAR 061,450 


LIPIDS 
Biological effects of combined exposure to coal fly ash 
and nitrogen dioxide (2). Effects on metabolic activities in 


the = 

DE90503419/GAR 060,629 
LIQUEFACTION 

Microbial liquefaction of peat for the production of syn- 


thetic fuels. Final progress report. 
DE90012251/GAR 


LIQUEFIED GASES 
LE-7 koatsu pump no seino hyoka. (Performance evalua- 
tion of LE-7 high pressure pumps). 
DE90505523/GAR 060,086 


LIQUEFIED NATURAL GAS 
Numerical simulation of the mitigating effects of an LNG 
vapor fence. 
DE90013471/GAR 060,619 
LIQUID ALLOYS 
— of Dilute Alloys under Fluctuating Residual 
ravity. 
N90-23535/9/GAR 060,979 


LIQUID CHROMATOGRAPHY 


Improved Apparatus for Countercurrent Chromatography 
pe a and Stable Methods for Monitoring the Efflu- 


ent Thereot 
059,857 


059,743 


061,166 


PAT-: APPI7-450 111/GAR 


LIQUID CRYSTAL DISPLAY SYSTEMS 
Color Super-TN Display (1): A Double-Layered Multicolor 
Super-TN Display. 
PB90-268111/GAR 060,291 
LIQUID CRYSTALS 
Helical Sense in Thermotropic Liquid Crystal Copolymers 
in Relation to the Structure of a Pendant Chiral Moiety. 
AD-A224 779/9/GAR 059,951 


Generation of Thermoplastic Composites a Blends of 
Liquid Crystalline Polymers with Polypropylene. 


KEYWORD INDEX 


AD-A224 899/5/GAR 


LIQUID FUELS 
Improved catalysts for liquid hydrocarbon fuels from 
syngas. Final technical progress report. 
DE90011510/GAR 

LIQUID GUN PROPELLANTS 
Test Results form a Two-Stage Traveling Charge Liquid 


Propellant Gun. 

AD-A224 593/4/GAR 061,770 
Hydroxylammonium Nitrate Compatibility Tests with Vari- 
ous Materials - A Liquid Propellant Study. 
AD-A224 594/2/GAR 

LIQUID METALS 
Realisation d’Equipements Destines a la Confection d’E- 
lectrodes de Premiere Fusion en Alliage de Titane (Fabri- 
cation of Equipment to Make First-Melt Electrodes of Ti- 
tanium Alloy). 

060,988 


060,906 


060,417 


061,771 


PB90-270240/GAR 


LIQUID PROPELLANT GUNS 
Test Results form a Two-Stage Traveling Charge Liquid 
Propellant Gun. 
AD-A224 593/4/GAR 
— ray mr 9 ROCKET ENGINES 
Source’ Rocket of the Soviet Union. 
ADA 124 938/1/GAR ¢ 
LIQUID PROPELLANTS 
Processes for Assessing the Thermal Stability of Han- 
Based Liquid Propeliants. Revision. 
AD-A224 999/3/GAR 061,775 
Annual Conference on Han-Based Liquid Propeliants 
(5th) Held in Aberdeen Proving Ground on 22-24 August 


1989. 
AD-A225 016/5/GAR 061,776 


LIQUID SCINTILLATORS 
Detection system characteristics using (252)Cf ionization 


chambers. 
DE90011702/GAR 061,489 


LIQUID WASTES 
Testing cement-based waste forms. Foreign trip report, 
September 26, 1987-October 31, 1987. 
DE90012313/GAR 061,533 
LIQUIDS 
Liquid state and its electrical properties. Foreign trip 
report, July 3-18, 1987. 
DE90012342/GAR 061,818 
Electric properties of liquids. Foreign trip report, July 1, 
1987-July 19, 1987. 
DE90013138/GAR 061,820 
LITHIUM 
Li-SF(6) Combustion in Stored Chemical Energy Propul- 
sion Systems. 
AD-A224 846/6/GAR 060,509 


SBIR Reports on the Chemistry of Lithium Battery Tech- 


nology. 
AD-A225 139/5/GAR 060,340 
Review Strength, Deformation, Fracture Behaviour and 
Ductility of Aluminum-Lithium Alloys. 
AD-A225 150/2/GAR 060,968 
LITHIUM ALLOYS 
Weldment mechanical properties of aluminum-copper-lith- 
ium alloy, 2090, at ambient and cryogenic temperatures. 
DE90014178/GAR 060,976 
LITHIUM FLUORIDES 
Viscoplastic Model with Application to LiF-22 Percent 
CaF2 Hypereutectic Sait. 
N90-23770/2/GAR 060,965 
LITHIUM OXIDES 
Molten carbonate fuel cell research. 
DE90013896/GAR 
LITIGATION 
Tenn Tom Constructors, Inc. Case Study No. 1. 
AD-A224 807/8/GAR 
Bechtel National, Inc. Case Study No. 4. 
AD-A224 818/5/GAR 
Granite Construction Co. 
AD-A225 177/5/GAR 
LIVER 
Regulation of Glutathione in a Rat Diploid Hepatic Epithe- 
lial Cell Line. 
AD-A224 688/2/GAR 061,094 
Liver as a Major Site of Immunological Elimination of 
Murine Trypanosome Infection, Demonstrated with the 
Liver Perfusion Model. 
AD-A224 746/8/GAR 061,176 
LMFBR TYPE REACTORS 
Centralized Reliability Data Organization (CRDO). Foreign 
ee eport, April 10, 1987-April 17, 1987. 
DE90012340/GAR 061,627 


Radiation shielding. Foreign trip report, September 5-16, 
88. 


1988. 
DE90012363/GAR 061,517 


Proceedings of the first international seminar on seismic 
base isolation for nuclear power facilities. 
DE90012645/GAR 061,629 
Recent progress in the development of metallic fuel. 
DE90013664/GAR 061,669 
LOAD TESTS 
Te Testing of Glass Fibre Reinforced Epoxy Using 
the Wisper Sequence. 


061,770 


060,085 


060,513 


059,525 
059,526 


061,311 


LOS ALAMOS 


N90-23561/5/GAR 


LOADING PROCEDURES 
Comparative Study of Pillar Load Transfer Associated 
with Multiple-Seam Mining. 
PB90-268897/GAR 
LOADS (FORCES) 


Ice Loads and Ship ae to Ice. Summer 1982/ 
Winter 1983 Test Pr 
AD-A224 639/5/GAR 061,747 


Fatigue Testing Apparatus. 
PATENT-4 916 954 


Roof Truss Contact Forces. 

PB90-268830/GAR 061,420 

Loading Characteristics of Pillars in Multiple-Seam Mining 
tions. 

PB90-268855/GAR 


LOCAL AREA NETWORKS 
ISDN in the Local Environment: The Cislan Project. 
N90-23985/6/GAR 060,106 

LOCAL CONTROL STATIONS 
Evaluation of the Effects of Local Control Station —— 
Configurations on Human Performance and 
Power Plant Risk. 

NUREG/CR-5572/GAR 

LOCKING (MECHANICS) 

Evaluation of the National Register Eligibility of the Ver- 
milion Lock, Vermilion Parish ‘toate 
AD-A225 142/9/GAR 059,979 

LOCKS (DAMS) 

Sum of Water Quality Characteristics at Selected 
Habitat Sites. Navigation Pool 8 of the Mississippi River, 
July 17 through October 31, 1988. 

PB90-267394/GAR 060,754 

LOCKS (WATERWAYS) 

Analysis of Recreational Boating Impact on Navigation 
Lock Performance. 
AD-A224 952/2/GAR 059,973 

LOCSTAR SYSTEM 

= A Satellite Radiodetermination System for 
urope. 
N90-23436/0/GAR 

LOFT REACTOR 
Account of the OECD LOFT Organization for Economic 
Cooperation and Development Loss-of-Fluid Project. 
DE90013022/GAR 061,519 

LOGIC CIRCUITS 
Technical Progress for IDDGA -OBP Upgrade. Revision. 
AD-A224 618/9/GAR 060,118 
Structured NC. 
N90-23989/8/GAR 

LOGIC DESIGN 
Designing Distributed Algorithms by Means of Formal Se- 
quentially Phased Reasoning. 

N90-23969/0/GAR 060,180 

LOGIC PROGRAMMING 
Parallel Logic =e Architecture. 
AD-A225 199/9/ 


DELFI3-Interpreter: Notes on the Implementation. 
N90-23935/1/GAR 061,055 


Axiomatizations for Propositional Logics of Programs. 
N90-23966/6/GAR 060,178 


LOGISTICS 
Viewpoint on the Contribution of Expert Systems of Lo- 


gistics. 
N90-24002/9/GAR 060,230 


LOGISTICS SUPPORT 


PRIME - Power Requirements for Installations and Mili- 
ints. Version 2.1. Maintenance a 


060,926 


061,423 


060,806 


061,422 


061,649 


061,464 


060,126 


060,144 


tary Encampme 
AD-A224 741/9/GAR 
Case Study of the Light Armored Vehicle-25: Integrated 
Logistics Support of a Non-Developmental Item. 
AD-A225 179/1/GAR 061,784 
LONG TERM EFFECTS 
Long-term fate of depleted uranium at Aberdeen and 
Yuma Proving Grounds. Final report, Phase 1: Geochemi- 
cal transport and modeling. 
DE90012660/GAR 060,673 
Potential for long-term isolation by the Waste Isolation 
Pilot Plant disposal system. Status report. 
DE90013540/GAR 060,677 
CURE: Clean use of reactor energy. 
DE90013614/GAR 


LONGITUDINAL CONTROL 
Feasibility Study for a Microwave-Powered Ozone Sniffer 


Aircr: 
059,616 


060,679 


aft. 
N90-23397/4/GAR 


LONGWALL MINING 


Two-Leg Longwall Shield Mechanics. 
PB90-268731/GAR 


LOS ALAMOS 
Chemical and Laser Sciences Division annual report 


1989. 
DE90013532/GAR 061,861 


KW-67 


061,412 


December 1, 1990 





LOSS OF COOLANT 
Multiloop int System Test (MIST): Final Report. 
MIST Phase IV Tests. 
NUREG/CR-5395-V11/GAR 061,647 


Multiloop Int | System Test (MIST): Final Report. 
MIST Phase IV Tests (Addendum). 
NUREG/CR-5395-V11-A/GAR 061,648 


LOSSES 
Bifuntan nensho no tomonau NO(sub x) (center dot) 
haichu minenbun doji teigen nensho gijutsu no kai- 
hatsu(3). Cho bifunsaitan shiyoji no haigasu seijo. (Devel- 
opment of low-NO(sub x) and low-ignition loss combus- 
tion tech on pulverized coal combustion (Part 3)). 
DE90503405/GAR 060,628 


Sekitan nensho shikenro ni okeru tei fukaji no NO(sub x) 
haichu minenbun haisyutsu tokusei (1). Jurai burner ni 
yoru kento. (Emission characteristics of NO(sub x) and ig- 
nition loss on pulverized coal combustion at low load 


(Part 1)). 
DE90503992/GAR 060,056 


NO(sub x) haichu minenbun haishutus tokusei ni oyobosu 
nensho joken no eikyo (1). Nidan nenshoho, kuki tadan 
chunyuho tekiyoji no NO(sub x) haichu minenbun nodo. 
(Effects of coal combustion conditions to emission char- 
acteristics of NO(sub x) and unburned carbon in fly ash 


(Part 1)). 
DE90503993/GAR 060,057 


Bifuntan nensho ni tomonau NO(sub x), haichu minenbun 
doji teigen nensho gijutsu no kaihatsu (4). Howa tanka 


suisokei nenryo chunyu ni yoru kento. (Development of 
low-NO(sub x) and low-ignition loss combustion technolo- 
gy on pulverized coal combustion (Part 4). Study on satu- 
rated ——— injection). 


060,058 


High Frequency, High Temperature Specific Core Loss 
and Dynamic B-H Hysteresis Loop Characteristics of Soft 


a Alloys. 

N90-23663/9/GAR 

LOW ALLOY STEELS 
ical Properties of Submerged Arc Welds with 


Mechani 
Metal Powder Addition. 
PB90-267535/GAR 060,945 


LOW BTU GAS 

Teikarori gas nensho ni kansuru kenkyu (5). Nensho sho- 

tokusei ni metan no eikyo. (Study on low caroli- 
stion (Part 5). Effects of methane on com- 

bustion characteristics). 

DE90503048/GAR 060,357 

Sekigan gas-ka-yo gas turbine nenshoki no kaihatsu (4). 

Hoen kyoka nenshoki ni yoru tei-NOx nenshoho no 

kento. (Development of gas turbine combustor burning 

coal derived low BTU gaseous fuels (part 4). Low NOx 

combustion technology by rich-lean combustor with pilot 


flame). 
DE90507871/GAR 060,635 


LOW FREQUENCY 
Noise Package: An Autonomous Ambient Noise Meas- 
urement System. 
AD-A224 852/4/GAR 


LOW LEVEL COUNTING 
Entwicklung des Prototyps eines Experiments zur Suche 
nach dem beta beta -Zerfall von (76) Ge. (Development 
of the prototype of an experiment for the search for the 
beta beta decay of (76) Ge). 
TIB/B90-81389/GAR 


LOW-LEVEL RADIOACTIVE WASTES 


Integrated Data Base: Status and waste projections. 
DE90009243/GAR 06 


Vegetation uptake from burial ground alpha waste trench- 


es. 
DE90012045/GAR 060,564 


Testing cement-based waste forms. Foreign trip report, 
September 26, 1987-October 31, 1987. 
DE90012313/GAR 061,533 


Radioactive waste immobilization. Foreign trip report, Oc- 
tober 16, 1987-December 5, 1987. 
DE90012316/GAR 061,534 


Radioactive waste immobilization. Foreign trip report, 
August 28, 1987-October 3, 1987. 
DE90012318/GAR 


061,535 
Nuclear fuel reprocessing and waste management. For- 
—> report, August 21, 1987-September 13, 1987. 


2331/GAR 061,536 


Development process for the stabilization of incinerator 
bottom ash and sizing baghouse dust material. 
DE90012967/GAR 061,537 


Waste management. Foreign trip report, June 2-12, 1990. 
DE90013194/GAR peed 061,53. 


Radioactive waste definitions, standards, criteria, and ap- 
oer in the United States of America. 
:90013280/GAR 061,561 


Answers to the most frequently asked questions about 
low-level radioactive waste disposal in the United States. 
DE90013748/GAR 061,609 


a reduction plan for The Oak Ridge National Labo- 

ratory. 

DE90014203/GAR 060,708 
Information for the Development of a Low- 


Background 
Level Waste Performance Assessment Methodology. 
Computer Code Implementation and Assessment. 


KW-68 VOL. 90, No. 23 


060,280 


060,237 


062,282 


KEYWORD INDEX 


NUREG/CR-5453-V5/GAR 


LOW REYNOLDS NUMBER 
Prediction of Aer mic Performance of Airfoils in Low 
Reynolds Number Flows. 
N90-23360/2/GAR 059,565 
LOWER HYBRID CURRENT DRIVE 
Effect of the induced RF current density profile during 
lower-hybrid current drive on the evolution of the q profile 
and sawteeth stabilization. 
DE90014046/GAR 061,897 


LUBRICANTS 
Elastomer Compatibility Studies. 
N90-23542/5/GAR 060,936 
Developpement d’UN Appareil de Mesure de Forces de 
Surface et de Nanorheologie (Development of a Device 
for Surface Tension Measurement and Phenomenological 


Rheology). 

N90-23568/0/GAR 060,953 
LUBRICATION 

Etude Analytique des Phases Tribiochimiques Avec des 

Additifs Colloidaux. Apport de la Microscopie Filtree en 

Energie (Analytical Study of Tribochemical Phases with 

Colloidal Additives. Contributions Made by Energy Filter- 

ing Electron Microscopy). 

N90-23521/9/GAR 059,941 
LUNAR BASES 

Design of an Unmanned Lunar Cargo Lander That Re- 

configures into a Shelter for a Habitation Module or Dis- 

assembles into Parts Useful to a Permanent Manned 


Lunar Base. 
N90-23454/3/GAR 062,343 


LUNAR ENVIRONMENT 
Lunar Rated Fasteners. 
N90-23737/1/GAR 

LUNAR EXPLORATION 
Human Exploration of Space: A Review of NASA's 90- 
Day Study and Alternatives. 

N90-23418/8/GAR 062,294 


Design of a Rotary Stepped Auger for a Lunar Environ- 


ment. 
N90-23577/1/GAR 062,304 


Skitter/implement Mechanical Interface. 
N90-23578/9/GAR 


Lunar Hand Tools. 
N90-23581/3/GAR 062,309 


Proof of Principal for Staircase Auger Chip Removal 


Theory. 
N90-23583/9/GAR 062,307 


Lunar Robotic Maintenance Module. 
N90-23735/5/GAR 


Lunar Drill and Test Apparatus. 
N90-23736/3/GAR 


Lunar Drill Footplate and Casing. 
N90-23738/9/GAR 


Core Sample Extractor. 
N90-23740/5/GAR 


LUNAR LANDING MODULES 
Design of an Unmanned Lunar Cargo Lander That Re- 
configures into a Shelter for a Habitation Module or Dis- 
assembles into Parts Useful to a Permanent Manned 
Lunar Base. 
062,343 


061,621 


062,314 


062,305 


062,312 
062,313 
062,315 


062,317 


N90-23454/3/GAR 


LUNAR MODULE 
Soil Transport Implement. 
N90-23582/1/GAR 

LUNAR ROCKS 
Lunar Stone Saw. 
N90-23741/3/GAR 

LUNAR SOIL 
Soil Transport implement. 
N90-23582/1/GAR 

LUNAR SURFACE 
Lunar Crane Hook. 
N90-23579/7/GAR 

LUNAR SURFACE VEHICLES 
Skitter/Implement Mechanical Interface. 
N90-23578/9/GAR 062,305 


Tubular Space Truss Structure for Skitter 2 Robot. 
N90-23580/5/GAR 062,308 


Two Wheeled Lunar Dumptruck. 
N90-23734/8/GAR 


Rod Gripper, Changer, and Storage System. 
N90-23739/7/GAR 

LUTETIUM SULFIDES 
High temperature x-ray diffraction and Landau theory in- 
vestigation of order-disorder transition in defect NaCl- 


type solids. 
DE90011807/GAR 059,908 


LWGR TYPE REACTORS 
Verhalten der RBMK-1000-Aniage bei Reaktivitaetsstoer- 
faellen im Teillastbereich - ergaenzende Untersuchungen. 
(Behaviour of the RBMK-1000 plant during reactivity dis- 
turbances under part load reduction - completing investi- 


= 
1B/B90-81393/GAR 061,655 


LYMPHOCYTES 
Untersuchungen der eg nschaften von (125) 
Jodocyanopindolo!l an beta -Adrenozeptoren mensch- 


062,310 


062,318 


062,310 


062,306 


062,311 


062,316 


licher Lymphozyten und deren Modifikation durch Dith- 
iothreitol und andere Thiolverbindungen. (Investigations 
into the binding of 125-iodine cyanopindolol to beta- 
adrenoceptors of human lymphocytes and changes re- 
sulting from the influence of dithiothreitol and other thiol 


compounds). 

TIB/A90-81386/GAR 061,108 
M-43 PROTECTIVE MASKS 

Visual Performance of Contact Lens-Corrected Ametropic 

Aviators with the M-43 Protective Mask. 

AD-A224 915/9/GAR 061,197 
MACHINE LEARNING 

Bayesian Learning. 

N90-24082/1/GA\ 
MACROPHYTES 

Aquatic Plant Control Research Program: Effects of Sa- 

linity and Irradiance Conditions on the Growth, Morpholo- 

gy and Chemical Composition of Submersed Aquatic Ma- 


crophytes. 
AD-A225 023/1/GAR 061,703 
MAGNESE ORE DEPOSITS 
— Study of Cutting Cobalt-Rich Manganese 
rusts. 
PB90-268079/GAR 061,411 


MAGNESIUM OXIDES 


Molten carbonate fuel cell research. 
DE90013896/GAR 


Surfaces and 


060,231 


060,513 


interfaces of ceramics and metals. 
Progress report, July 1989-July 1990. 
DE90014381/GAR 059,938 
MAGNET CORES 


Sekitetsushingata amorufasu hen(prime)atsuki no seino 
hyoka. (Performance of stacked-core amorphous trance- 


formers). 
DE90503414/GAR 060,386 


MAGNETIC CONFINEMENT 
West European magnetic confinement fusion research. 
DE90010911/GAR 061,874 


Japanese magnetic confinement fusion research. 
DE90010913/GAR 


Resistive MHD turbulence. 
DE90012935/GAR 061,878 


Comparative assessment of world research efforts on 
magnetic confinement fusion. 
DE90013227/GAR 061,881 


Nonlinear magneto-hydrodynamics. Progress report, Jan- 

uary 1, 1989-June 30, 1990. 

DE90013436/GAR 061,883 
MAGNETIC CORES 

Channel cooling-techniques for repetitively pulsed mag- 

netic switches. 

DE90013077/GAR 060,375 
MAGNETIC DETECTION 

Selecting appropriate test targets for portal weapons de- 

n. 


tection. 
DE90013000/GAR 060,248 


MAGNETIC FIELDS 
Possible screening procedure for random multipole field 
errors before tracking studies. 
DE90014110/GAR 062,236 
MAGNETIC FILMS 
Studies of ultrathin magnetic films and particle-surface 
interactions with spin-sensitive electron spectroscopies. 
Progress report, 1 December 1989-31 October 1990. 
DE90013953/GAR 061,960 
MAGNETIC FLUX 
High Frequency, High Temperature Specific Core Loss 
and Dynamic B-H Hysteresis Loop Characteristics of Soft 


pee ge Alloys. 
N90-23663/9/GAR 060,280 


MAGNETIC MEASUREMENT 
High Frequency, High Temperature Specific Core Loss 
and Dynamic B-H Hysteresis Loop Characteristics of Soft 
Magnetic Alloys. 
N90-23663/9/GAR 060,280 
MAGNETIC SPECTROMETERS 
Fast online event display for a high intensity fixed-target 


spectrometer. 
DE90012047/GAR 062,006 


MAGNETIC STORMS 


Northward IMF and Patterns of High-Latitude Precipita- 
tion and Field-Aligned Currents: The February 1986 


Storm. 
AD-A224 864/9/GAR 059,695 


Effects of Magnetic Storm Phases on F-Layer Irregular- 

ities from Auroral to Equatorial Latitudes. 

AD-A225 045/4/GAR 059,696 

Vulnerability of electric power to geomagnetic storms. 

DE90013929/GAR 060,376 
MAGNETOENCEPHALOGRAPHY 

Multiple dipole modeling of spatio-temporal MEG data. 

DE90013154/GAR 061,131 
MAGNETOHYDRODYNAMICS 

Numerical Simulation of the Compressible Orszag-Tang 


Vortex II. Supersonic Flow. 
AD-A224 913/4/GAR 061,873 


061,875 





Conceptual design of a coal-fired MHD retrofit. Executive 


summary. 
DE90008839/GAR 060,347 


Compendium of MHD-related terminology. 
DE90012867/GAR 060,512 


aaa magnetohydrodynamic electric power genera- 


ior. 
DE90790629/GAR 060,524 


MAHOGANY WOOD 
Volume Tables for Young Plantation-Grown Hybrid Ma- 
hogany ('Swietenia macrophylla x S. mahagoni’) in the 
Luquillo Experimental Forest of Puerto Rico. 
PB90-268616/GAR 061,354 


MAINTENANCE 
Object-Oriented Integrated Maintenance Information 
System (IMIS) Diagnostic Module Development. 
AD-A224 758/3/GAR 061,275 
Integral Monitored Retrievable Storage (MRS) Facility 
—- design report. Volume 4, Book 6, Calcula- 


E9001 3346/GAR 061,578 


Maintenance and energy conservation - a pratical guide 
for energy managers and maintenance engineers. 
DE907: 2/GAR 060,406 


Lunar Robotic Maintenance Module. 
N90-23735/5/GAR 


MAINTENANCE MANAGEMENT 


Heaith Management System for Rocket Engines. 
N90-23574/8/GAR 060,094 


Study to Develop a Base of Data for Joint Repair Tech- 
niques. User’s Manual. 
PB90-266115/GAR 060,007 


System Requirements Analysis for the U.S. Army Rock 
Island Arsenal Tool Management System. 
PB90-269465/GAR 


MAITOTOXIN 
Etude des Effets de la Maitotoxine sur les Courants loni- 


ques Transmembranaires Cardiaques (Study of the Ef- 
fects of Maitotoxin on Cardiac Transmembrane lonic Cur- 


062,312 


061,314 


rents). 
PB90-265851/GAR 
MAIZE 
Organization of the (und R) chromosome region in maize. 
Triennial report. 
DE90012400/GAR 059,648 
MALARIA 
Antigenic Proteins of Plasmodium. 
PAT-APPL-7-483 516/GAR 
MAN COMPUTER INTERFACE 


Validation and Application of COGNET Model of Human- 
Computer Interaction in Naval Air ASW. 
AD-A224 674/2/GAR 061,266 


VISTA user interface software study. 
DE90010003/GAR 060,148 
Building a user interface using SQL Forms and an inter- 


mediate table. 
DE90012729/GAR 060,812 


MAN COMPUTER INTERFACES 
Providing dynamic sorting and searching capabilities 


usii L*Forms. 
DE90012735/GAR 060,813 


MAN MACHINE SYSTEMS 
Human Factors Design Guidance during the Conceptual 
ae _— of System Development: A Methodological 


Approa 
ABpages 667/6/GAR 059,781 


MANAGEMENT 


Readings on Mana aging Organizational Quality. 
AD-A224 888/8/GAR 059,527 


Program Manager: Journal of the Defense Systems Man- 
= College. Volume 19, Number 4, July-August 


1990. 
AD-A225 204/7/GAR 059,533 


Workshop on risk assessment and risk management. 
Foreign trip report, October 23-31, 1987. 
DE90012326/GAR 060,762 


Denki jigyo no keiei takakuka no hokosei. Takakuka sen- 
shin kigyo ni taisuru jirei bunseki. (Future developments 
of diversification of electric utilities. Case studies on well- 
diversified corporations). 

DE90503404/GAR 060,360 


MANAGEMENT INFORMATION SYSTEMS 
Object-Oriented Database Manager for the Low Cost 
Combat Direction System. 
AD-A224 610/6/GAR 061,318 
Symbolic Reasoning in Model-Based Diagnosis: Efficient 
and Effective Information Processing. 
N90-23984/9/GAR 060,207 


Domestic Disaster Recovery Plan for PCs, OIS, and 

Small VS Systems. 

PB90-265240/GAR 060,234 
ic and Medical-Care 


Use of Hospital Data for Epidemio 
Research: A Report of the United States National Com- 
060,784 


061,262 


061,151 


mittee on Vital and Health Statistics. 
PB90-269978/GAR 


MANAGEMENT METHODS 
Management: A Bibliography for NASA Managers. 


KEYWORD INDEX 


N90-24174/6/GAR 
MANAGEMENT PLANNING 


Management: A Bibliography for NASA Managers. 
N90-24174/6/GAR 


MANAGEMENT PLANNING AND CONTROL 
Gaining Control of nog Injury and Iliness in the 
U.S. Navy Civilian Work 
AD-A224 792/2/GAR 061,208 


Total Quality Management (TQM). implementers Work- 


shop. 

AD-A225 141/1/GAR 059,531 
MANAGEMENT SYSTEMS 

Health Management System for Rocket Engines. 

N90-23574/8/GAR “ta 


060,094 
MANEUVERABILITY 
Investigation of Aircraft Maneuverability and Agility. (Final 
Report for June 1989-May 1990). 
AD-A224 587/6/GAR 061,317 


MANEUVERS 


059,534 


059,534 


Conducti Range and Integrated Maneuver 
Exercise (PRIME) Att After-Action Reviews. 
AD-A225 130/4/GAR 061,792 
MANGANESE 
papepton sone sony on hap dagen Agggastamaay 
austempered ductile iron matrix. 
E9001 1804/GAR 060,939 


MANGANESE ORE DEPOSITS 


Nippon Kokan Technical Report NO. 130, 1990. 
PB90-268061/GAR 


MANIPULATORS 
Stereo Advantage for a Peg-in-Hole Task Using a Force- 
Feedback Manipulator. 
AD-A224 604/9/GAR- 060,845 
Robotic hands. Foreign trip report, September 4-Septem- 
ber 11, 1988. 
DE90012361/GAR 060,849 
MANPOWER 
Hardware Versus Manpower Comets Methodology. 


Volume 1. Overview and Manager’s Guide 
AD-A225 122/1/GAR 061,305 


Worldwide joey 7 ae Distribution by Geographical Area, 

Quarter Endii larch 31, 1990. 

AD-A225 200/5/GAR 061,313 
MANUALS 

Environmental Liabilities of Government Contractors and 


A 
N90-24186/0/GAR 


User’s Guide to the Interactive Wind Analyzer. 
PB90-263419/GAR 059,707 


Assessing UST Corrective Action Technologies: Early 
Screening of Clean-up Technologies for the Saturated 


Zone 
PB90-266727/GAR 060,776 


MANUFACTURED GAS 
Sekitan gasukaye gas turbine nenshoki no kaihatsu (5). 
Hoen kyokagata nenshoki no kihon tokusei. (Develop- 
penny ew dant ayy combustor using coal derived gase- 
fart 5). Evaluation of rich- combustor with 
pilot 


Biegosoasse/GAR 060,069 


Molecular and Computer Simulation Studies of 
Natural and ic Gas Mixtures. Annual Report Janu- 

1-December 31, 1989. 
060,490 


060,864 


060,774 


PB90-270422/GAR 


MANUFACTURERS 


Energy conserved and costs saved by small and 
medium-size manufacturers. 1987-88 EADC program 


5E90013276/GAR 059,844 


Guide to Deliver Technical Services for Self Employed 
and Smail Manufacturers. 
PB90-238833/GAR 059,832 
MANUFACTURING 
Pe Advanced Manufacturing Technology Demon- 
tion. Improved Marker Making. 
AD -Az4 813/6/GAR 059,831 


Chip —— and control for a precision automated turn- 
e60012155/GAR 060,793 
Recent implementations on Ceramic Composites and 
Thermostructural Materials. 

N90-23489/9/GAR 060,920 
pee of Manufacturing Sector Investment and Employ- 


int Decisions. 
P890-273384/GAR 059,838 


MAP READING 
Strategy Differences in Map Information Use for Route 
Following in Unfamiliar Cities; Implications for In-Car 
Navigation lems--Transiation. 
AD-A224 875/5/GAR 059,768 
MARGINAL ICE ZONES 
Upper Ocean !nternal Waves in the Marginal Ice Zone of 
the Northeastern Greenland Sea. 
AD-A225 173/4 061,723 


MARINAS 
Economic Impact of Bluebelting Incentives on the Marina 
Industry in Florida. 


MARKET 


PB90-266180/GAR 

MARINE ACCIDENTS 
Marine Accident Report - Grounding of the U.S. Tankship 
EXXON VALDEZ on Bligh Reef, William Sound, 
Near Valdez, Alaska, March 24, 1989. 
PB90-916405/GAR 

MARINE ANIMALS 
Biological impacts of Translocated Sea Otters. 
PB90-263328/GAR 

MARINE BIOLOGY 


Species Profiles. Life Histories and Environmental Re- 
irements of Coastal Fishes and Invertebrates (Pacific 


). Dui Crab. 
AD-A224 837/5/GAR 061,697 


Species Profiles. Life Histories and Environmental Re- 
quirements of Coastal Fishes and Invertebrates (Pacific 
Northwest). Lingcod. 

AD-A224 839/1/GAR 061,699 
Early Life History of Pacific Herring: 1989 Prince William 
Sound Herring Larvae Survey. 

PB90-264680/GAR 060,744 


Early Life History of Pacific Herring: 1989 Prince William 
Sound Herring khan Experiment. 

PB90-265885/G, 060,747 
Drawings and i of Some Deep-Sea Copepods 
ane Above the Guaymas Basin Hydrothermal Vent 
PB90-265984/GAR 061,710 


2,3,7,8-TCDD, 2,3,7,8-TCDF and PCBs in Marine Sedi- 
ments and Biota: Laboratory and Field Studies. éjentes 


062,418 


062,415 


061,709 


PB90-266735/GAR 


Fishery Bulletin, Vol. 88, No. 2, 1990. 
PB90-268293/GAR 


MARINE CORPS PERSONNEL 
Cross-Sectional 
ee Virus 


059,654 


ic Looe egy of Human 


ivy and Marine 
Corps Active-Duty Personnel. 
AD A224 6. 671/8/GAR 061,207 


Disease and Non-Battle Injury oo For Marine Corps 
Enlisted Personnel Peaceti 
AD-A224 795/5/GAR 061,209 


MARINE FISHES 
Species Profiles. Life Histories and Environmental Re- 
quirements of Coastal Fishes and Invertebrates (Pacific 
Northwest). Pacific Herring. 
AD-A224 836/7/GAR 061,696 


Early-Life-History Profiles, Seasonal Abundance, and Dis- 
ee ne ee Sree 
ana, 1982 and 1983. 

PB90-266404/GAR | 061,711 


Early-Life-History Profiles, Seasonal Abundance, and Dis- 
tribution of Four Species of Clupeid Larvae from the 
Northern Gulf of Mexico, 1982 and 1983. 

PB90-266412/GAR 061,712 


Fishery Bulletin, Vol. 88, No. 2, 1990. 
PB90-268293/GAR 


Fishery Bulletin, Vol. 87, No. 4, October 1989. 
PB90-268640/GAR 


MARINE GEOLOGY 
RRS DISCOVERY Cruise 188, 24 January 24-February 
1990. GLORIA and TOBI Suveye ¢ of the Continental 
Slope and Rise around Canary Islands. 
PB90-269671/GAR 


MARINE GEOPHYSICS 
RRS CHARLES DARWIN Cruise 35/88, 13 October-17 


November, 1988. GLORIA Study of the Easter Micro- 
plate, East Pacific Rise. 
061,753 


059,654 


061,713 


061,754 


PB90-269663/GAR 


MARINE METEOROLOGY 
Over North Pacific, North At- 


AD-A225 168/4/GAR 


MARINE TOXINS 
Binding Assays for the Quantitative Detection of P. brevis 


Polyether Neurotoxins in Biological Samples and Anti- 
bodies as Therapeutic Aids. 
AD-A224 942/3/GAR 061,245 


Etude - Effets de la ee sur ee tay of the EF - 

ques oO . 

pg Maitotoxin on Cardiac Transmembrane lonic Cur- 

rents). 

PB90-265851/GAR 061,262 
MARINE TRANSPORT 

Babcock and Wilcox BR-100 100-ton rail/barge spent 


fuel shi cask. Preliminary design report: Volume 1. 
DeDOO eT IaGAR 061,598 


Preliminary ign report: Babcock and Wilcox BR-100 
100-ton rail/barge spent fuel shipping cask. Volume 2. 
DE90013717/GAR 061,599 


MARKERS 
a Advanced Manufacturing Technology Demon- 


tion. Improved Marker Making. 
ADLAZDA 813/6/GAR 059,831 


MARKET 
Keeping the U.S. Computer Industry Competitive: Defin- 


ing the Agenda. 
P890.268418/GAR 059,555 
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MARKET RESEARCH 
Market I: igation for Automated Warehousing. 
AD-A224 943/1/GAR 
MARKOV CHAINS 
Existence of Sensitive Optimal Policies in Two Multi-Di- 
i Queueing M 


mensional ing Models. 
N90-24080/5/GAR 061,062 
Note on the Optimality of the Generalized Shortest 


Queue Policy. 
N90-24081/3/GAR 061,063 


M/G/1 Queue with Permanent Customers. 

N90-24096/1/GAR 061,064 

Ergodici and Recurrence Properties of a Markov Chain 

an Application to an Open Jackson Network. 

N90-24099/5/GAR 061,083 
MARKOV PROCESSES 

Solution for the Variance-Penalized Markov Decision 

Problem Based on Parametric Linear Programming. 

N90-24100/1/GAR 061,065 
MARS (PLANET) 

Human Exploration of Space: A Review of NASA’s 90- 

Day Study and Alternatives. 

N90-23418/8/GAR 062,294 
MARS SAMPLE RETURN MISSIONS 

International Cooperation for MARS Exploration and 


Return. 
N90-23419/6/GAR 062,295 


MARS SURFACE 
it of Bedrock 


Erosional 
raphy in the Valles Marineris, MAR: 
N90-23813/0/GAR 
MARSHES 
Wetlands for Stormwater Treatment. 
PB90-266214/GAR 
MASERS 
Experimental Observations of Microwave Emission from a 
35 GHz Cyclotron Autoresc>ant Maser. (Final Report for 
June 1986-July 1990). 
AD-A225 206/2/GAR 061,852 
MASS MEDIA 
at of Media Coverage of the B-2 Stealth 


Bomber. 
AD-A224 646/0/GAR 060,115 


News Magazine and Network Television News Coverage 
of the Munich Olympic Crisis, 1972. 
AD-A224 849/0/GAR 


MASS SPECTROSCOPY 


060,841 


r and Gully To- 
; 059,663 


060,011 


060,116 


may, si of a Quadry Based Secondary-lon 
Mass trometry (SIMS) System at Lewis Research 


Center. 

N90-23476/6/GAR 059,856 
Pentachlorodibenzofurans: Synthesis, Capillary Gas Chro- 
matography and Gas Chromatographic/Mass Spectro- 
metric Characteristics. 

PB90-265083/GAR 059,868 

MASS TRANSPORTATION 

Analysis of Bus Ridership Potential to Oregon Health Sci- 
ences University Using a Geographic Information Sys- 


tems Approach. 
PB90-264433/GAR 062,387 
MASSACHUSETTS 


Water Resources Data for Massachusetts and Rhode 
Island, Water Year 1988. 
PB90-266297/GAR 060,748 


MATERIALS 


pes waves in condensed media: Their properties and 
the equations of state of materials derived from them. 
DE90013178/GAR 061,363 


Resonance ionization mass spectrometry for materials 
analysis and characterization. 

DE90013187/GAR 059,852 
Sekitan gasukayo kanshiki datsuryuzai no choki shinrai- 
sei. Enka suiso no eikyo hyoka. (Long term reliability of 
desulfurization “ees for hot coal gas. Influence of hy- 


D90503995/e) GAR 060,434 


Reports of the Asahi Glass Foundation for Industrial 
Technology, Vol. 54, 1989. 

PB90-267931/GAR 060,967 

MATERIALS HANDLING 

Market Investigation for Automated Warehousing. 
AD-A224 943/1/GAR 060,841 
Integral Monitored Retrievable Storage (MRS) Facility 
conceptual design report. Volume 4, Book 6, Caicula- 


061,578 


tions. 
DE90013346/GAR 
Technical Accomplishments of the NASA Lewis Re- 


search Center, 1989. 
N90-24220/7/GAR 062,268 


Reducing Back Injuries in Low-Coal Mines: Redesign of 

Materials-Handling Tasks. 

PB90-265620/GAR 061,408 
MATERIALS RECOVERY 


Cold won bees Materials Study. 
PB90-266362/G. 060,015 


Moeglichkeiten der Rueckfuehrung gereinigter Abgase in 
einer Wiederaufarbeitungsaniage zur Minimierung der 


KW-70 VOL. 90, No. 23 


KEYWORD INDEX 


Strahlenexposition in der Umgebung. (Possibilities of re- 
cycling decontaminated off-gases in a fuel reprocessing 
plant in order to minimize the environmental radiation ex- 


posure). 
TIB/B90-81396/GAR 060,689 


MATERIALS TESTING 
Investigation of ultrasonic wave interactions with fluid- 
saturated porous rocks. (Progress report). 
DE90012868/GAR 061,361 


MATERIEL 
Anthropometric Survey of US Army Personnel (1988): 
a Coefficients and Regression Equations. Part 
Statistical Techniques, Landmark, and Measurement 


befin itions. 
AD-A224 986/0/GAR 061,286 


Anthropometric Survey of US Army Personnel (1988): 
Correlation Coefficients and R Equations. Part 
2. Simple and Partial Correlation Tables-Male. 

AD-A224 987/8/GAR 061,287 


Anthropometric Survey of US Army Personnel (1988): 
Correlation Coefficients and Regression Equations. Part 
3. Simple and Partial Correlation Tables-Female. 

AD-A224 988/6/GAR 061,288 


Anthropometric Survey of US Army Personnel (1988): 
Correlation Coefficients and Sieiemaueat Equations. Part 
4. Bivariate Regression Tables. 

AD-A224 989/4/GAR 061,289 


Anthropometric Survey of US Army Personnel (1988): 

Correlation Coefficients and Regression Equations. Part 

5. Stepwise and Standard Multiple Regression Tables. 

AD-A224 990/2/GAR 061,290 

Anthropometric Survey of U.S. Army Personnel: Methods 

and Summary Statistics 1988. 

AD-A225 094/2/GAR 061,299 

Offsets in Military Exports. 

PB90-215666/GAR 
MATHEMATICAL ANALYSIS 

Advanced Topics in Robust Control. Volume 1. Advances 

in Multivariable Control. 

AD-A225 164/3/GAR 060,196 
MATHEMATICAL LOGIC 

Model Checking for Linear Tempora! Logic: An Efficient 

Implementation. 

061,008 


059,839 


AD-A225 189/0/GAR 


Early History of Intuitionistic Logic. 
N90-23900/5/GAR 061,019 


ga on Intuitionism and the Philosophy of Mathe- 


N02. 23901/3/GAR 061,088 


Models for Propositional Dynamic Logic. 
N90-24046/6/GAR 061,031 


Arithmetic Classification of Perfect Models of Stratified 
Programs (Extended Version). 
N90-24063/1/GAR 


Fine-Structure of Categorial Semantics. 
N90-24075/5/GAR 059,741 


Dynamic Predicate Logic: Towards a Compositional, Non- 
Representational Semantics of Discourse. 
N90-24076/3/GAR 059,742 


Two-Dimensional Modal Logics for Relational Algebras 
and Temporal Logic of Intervals. 
N90-24077/1/GAI 061,044 


Intensional Lambek Calculi: Theory and Application. 
N90-24078/9/GAR 061,045 


Language in Action. 
N90-24182/9/GAR 


Modal Logic as a Theory of Information. 
N90-24183/7/GAR 


MATHEMATICAL MODELS 
— Diffusive interleaving Across a Thermohaline 
ront. 
AD-A224 822/7/GAR 061,760 
oon of Integrals and Sums Involving (sin(Mx)/ 
sin(X))n. 
AD-A224 906/8/GAR 061,005 


Smoothing for Multipoint Boundary Value Models. 
AD-A224 917/5/GAR 061,006 


Testing of a Model to Estimate Vapor Concentration of 
Various Organic Chemicals. 
060,591 


061,035 


059,743 


060,208 


AD-A224 986/3/GAR 
Modelling Bathymetric Control of Near Coastal Wave Cli- 


mate. Report 2. 
AD-A225 131/2/GAR 061,722 


Energy and climate change. Report of the DOE Multi- 
Laboratory Climate Change Committee: Revision 1 

DE90013527/GAR 059, 721 
Use and Emissions 


Commercial and Residential Ener. 
Simulation System es 2 Cor tion for Lemnge | 
oe from commercial and residential sources: 198: 


test ru 
DE90013 3534/GAR 060,546 
kakusan 


Chikei, netsuteki joken wo koryo shita haigasu 

no suchi model no kaihatsu (2). Chikei wo koryo shita 

ponent no yosoku shuho no chosa. (Development of 
paeagiede diffusion evaluation method incorporati 

thermal and ee effects (2). Literature review 

DEOSOS7OS/GAR ” 059, 702 


E : scientifical report. 
DE90784635/GAR 060,557 
— coe ren Constitutive Models for Fiber Reinforced 


‘olymer Composites. 
N90-23492/3/GAR 060,923 


Qualitative Models for Space System Engineering. 
N90-23585/4/GAR 062,326 
Functiemode! Bij Very oo Interferometry en 
de Relatie Met. Tektoni: ingen (Very 4 
Baseline Interferometry (VLBI) Functional nal Model and the 
Relation with Tectonic Motions). 

N90-23814/8/GAR 061,370 


Predicting Tidal Displacements of the Surface of the 
Earth, Volume 1. 
061,724 


N90-23850/2/GAR 
Tidal Displacements of the Surface of the 


Predicti 
Earth, Volume 2. 

N90-23851/0/GAR 061,725 
Cost of Conservative Synchronization in Parallel Discrete 
Event Simulations. 

N90-23912/0/GAR 060, 165 


Stochastics Realization Problems. 
N90-24097/9/GAR 061,081 


Proceedings of the International Symposium on Water 
Quality Modeling of Agricultural Non-Point Sources. Part 
1. Held at Utah State University, Logan, Utah, on June 


19-23, 1988. 
rr 060,739 


ings of the International Symposium on Water 
Quay Moding of Agricultural Non-Point Sources. Part 
at Utah State University, Logan, Utah on June 
19-28, 1988. 
PB90-258781/GAR 060,740 


Analysis of Tracer Data Collected during the SCCCAMP 

1985 Intensive Measurement Periods. 

PB90-263369/GAR 059,703 

Analysis of Wind Fields for the SCCCAMP 1985 Intensive 

Measurement Periods. 

PB90-263377/GAR 059,704 

Characterization of Historical Ozone Episodes and Com- 

ison with the SCCCAMP 1985 Field Study. 

B90-263385/GAR 059,713 


Mixing Height Analysis of Data Collected during the 
SCCCAMP 985 Intensive Measurement Periods. ” 
PB90-263393/GAR 059,705 


Assessment of Uncertainties in the Data Collected in the 
SCCCAMP 1985 Field Study. 
PB90-263401/GAR 059,706 


User’s Guide to the Interactive Wind Analyzer. 
PB90-263419/GAR 059,707 


Numerical Simulation of Mesoscale Airflow in the South 

Central Coast Air Basin. 

PB90-263427/GAR 059,708 
Variables 


Frequency Distributions of Meteorological 
059,714 


during the an 1985 Field Study. 
PB90-263435/GAR 
Analysis of Air Quality and Air Chemistry Data Collected 
during the SCCCAMP 1985 Field Study. 
PB90-263443/GAR 059,729 
poy ony: Me Data Analysis: Overview and Discussion 


of Case ies. 
PB90-263450/GAR 059,730 
the Transport of Fine-Grained Sediments in 


Modeli 
Aquatic Systems. 
061,382 


PB90-265026/GAR 


Annual Mean Transport in Puget Sound. 
PB90-265919/GAR 061,739 


Individual-Tree Probability of Survival Model for the 
Northeastern United States. 
PB90-266271/GAR 061,350 


Vapour Cloud Modelling in the Risk Assessment of Major 
Toxic Hazards: Effect of Relative Humidity. 
PBS90-267543/GAR 060,654 


Infrarot-Absorption von atmosphaerischem Wasserdampf 
- Probleme und Modellansaetze. (Infrared absorption of 
atmospheric water vapor - problems and modelling at- 


tempts). 
TIB/B90-81441/GAR 059,733 


MATHEMATICAL OPERATORS 
Angular weighting approach for calculating gradients and 
DE90013164/GAR 061,010 


MATHEMATICAL PROGRAMMING 
Taxonomy of Indexing — for Mathematical Pro- 


rey Modeli 
D-A224 894/6 ™ 061,052 
Compound Sets in Mathematical Programming Modeling 


N90-23963/3/GAR 061,058 


| the Flow of Computation. 

N90-23971/6/GAR 
MATHEMATICS 

Computer animation in mathematics, science and art. 

DE90013051/GAR 061,086 

Remarks on Intuitionism and the Philosophy of Mathe- 

matics. 


061,059 





N90-23901/3/GAR 


MATRICES 
Adaptive blocking strategy for matrix factorizations. 
ee 1 108/GAR - 060,149 

ing supernodes for sparse matrix computations. 
DEoOO! 3626/GAR 
Search for omega. 
DE90013963/GAR 


Parallel multilevel methods. 
DE90013964/GAR 


061,088 


061,013 
061,014 


061,015 
Dual adaptive procedure for the automatic determination 
of iteration parameters for Chebyshev tion. 

DE90013965/GAR 061,016 
Conference on iterative methods for large linear systems. 


Final program. 
DE9001 3967/GAR 061,017 


NSPCG user’s guide: Version 1.0: A package for solving 
large sparse linear systems by various iterative methods. 
DE90013969/GAR 060,157 


Overview of NSPCG: A nonsymmetric preconditioned 
conjugate gradient package. 
DE90013970/GAR 060,158 


ITPACKV 2D user’s guide. 
DE90013971/GAR 060,159 


Some parallel algorithms on the four processor Cray X- 


MP4 supercom; 3 
DE90013972/GAR 060,160 


Interpolation of off-energy matrices: Symplectic and oth- 


erwise (A Lo ep of methods). 
DE9001 4003/GAR 062,195 


Simple method to symplectify matrices. 
DE90014004/GAR 


MATRICES (MATHEMATICS) 


Chebyshev yr en is Are Not Always Optimal. 
N90-24008/6/GAR 061,022 
Skew-Symmetric Matrices in Classical Mechanics. 
N90-24036/7/GAR 061,985 


Sparse Approximations of Inverse Matrices. 
N90-24074/8/GAR 


MATRIX ISOLATION 
Atmosphaerische Spurengasmessu 
\solations-Spektroskopie. Abschi Measure- 
ments of atmospheric trace gases by means of matrix- 
isolation- Final report). 
TIB/A90-81416/GAI 059,700 
MATRIX MATERIALS 
and Experimental Technique for Nondestructive 
posites. 


060,928 


061,018 


Evaluation of Ceramic Com 
N90-23754/6/GAR 


MAXIMUM-LIKELIHOOD ESTIMATES 


Beitrag zur Genauigkei ing bei der Parameteri- 
dentifizierung _nichtlinear: zesse am Beispiel der 
Flugzeugbewegung. (| (Contribution to increased accuracy 
in parameter identification of non-linear processes using 
the example of aircraft motion). 

TIB/B90-81365/GAR 059,587 

MAXIMUM LIKELIHOOD ESTIMATION 

Modifications of the Test Information Function. 
AD-A224 698/1/GAR 


MAXWELLS EQUATIONS 
Primer and Analysis to EM-TRANAIR Code Execution. 
AD-A224 936/5/GAR 060,257 
MEASUREMENT 
Predictions of Reliability Coefficients and Standard Errors 


of Measurement Using the Test Information Function and 
Its Modifications. 

AD-A224 696/5/GAR 059,765 
Development of an Airborne Sea Ice Thickness Measure- 
ment System and Field Test Results. eam 


061,070 


AD-A224 867/2/GAR 


MEASURING INSTRUMENTS 
COP Gage error budget. 
DE90008699/GAR 


Motion control of the accumulator flying wires. 
DE90012048/GAR 062,007 


Improved techniques for monitoring well screen place- 
ment and well location. 
DE90012736/GAR 060,727 


In situ detection of organic molecules: Optrodes for TCE 
and CHC\(sub 3). 
DE90012893/GAR 060,728 


Using sensor arrays and pattern recognition to identify or- 
—_ compounds. 
E90013299/GAR 059,853 


Messtechnische Erfassung zweier Haeuser der gruenen 
Solararchitektur. Schlussbericht. (Measurements on two 
eee 
architecture. Final ceases 


060,799 


TIB/B90-81437/GA 
MEASURING METHODS 
i ae in bewohnten i. 
ventionelle pm Fiona in —— (Passive solar 
—— for inhabited fay ng buildi 
analysis of 


Sun reference house). 
TIB/A90-81405/GAR 


KEYWORD INDEX 


MECHANICAL ENGINEERING 
Conceptual ign of a Moving Belt Radiator (MBR) 
Shuttle-Attached iment. 
N90-23474/1/GAR 060,091 
MECHANICAL PROPERTIES 
Processing Science: Characterizing Flow Behavior of 
High Temperature Structural Materials. 
AD-A224 898/7/GAR 059,789 
Sekitanbai umetate jiban no butsuriteki, ps open toku- 
sei. Rikujo umetatechi no baai. (Physical and mechanical 
of reclaimed ground by coal ash. Case studies 
on inland reclamation). 
DE90S03040/ GAR 060,710 


Structural Behavior of Composites with Progressive Frac- 


ture. 

N90-23477/4/GAR 060,919 

Demonstrationszentren fuer Faserverbundwerkstoffe 

(Demonstration Centers for Fiber Reinforced Materials). 

N90-23495/6/GAR 060,925 

oS gee Terminated Aspartimides and Resins There- 

PATENT-4 889 912 059,961 

Mechanical Characteristics of Base Isolation Bearings for 

a Bridge Deck Mode! Test. 

PB90-262668/GAR 060,001 
MECHANICAL TESTS 

aa of Rail Integrity by Self-Adaptive Scheduling of 


Rail 
Pa90-266420/ GAR 062,370 


MECHANICAL VIBRATIONS 
Doyoku shindo no hisesshoku keisokuho no kenkyu. 
(Noncontact measurement of rotating blade vibrations). 
DE90505524/GAR 060,073 


Aero-elastische stabiliteit van =, overtrekgeregeide 
pee ary fsa (Aero-elastic stability of large stall 
lated wind turbine rotors). 
90797040/GAR 060,531 
MECHANIZATION 
Esprit 820:QUIC. QUIC Toolkit Demonstrator Applica- 


tions. 
N90-23590/4/GAR 060,829 


MEDICAL EQUIPMENT 
Power Line Aberrations and Their Effects on Health Care 
Facility Mi 
059,776 


licroprocessor Equipment. 
AD-A224 643/7/GAR 
Design and Development of an Engineering Prototype 
Compact X-Ray Scanner (FMS 5000). 
AD-A225 115/5/GAR 059,785 


Universal Collector for Submandibular-Sublingual Saliva. 
PAT-APPL-7-493 538/GAR 059,778 


MEDICAL RESEARCH 
Walter Reed Army Institute of Research (WRAIR) Annual 
Research Summaries. * 
AD-A225 069/4/GAR Rm 206 


Use of Hospital Data for Epidemio! 
Research: A Report of the United 
mittee on Vital and Health Statistics. 
PB90-269978/GAR 


MEDICAL SERVICES 
bry Control of ay yy Injury and Illness in the 


U.S. Navy Civilian Work Force. 
AD-A224- 792/2/GAR 061,208 


pr seme ge DRGs at Silas B. Hays Army Community 
Hospital: Enhancement of Utilization Review. (Final 
Report for July 21, 1989-June 21, 1990). anne 


ic and Medical. 
fates National om 
060,784 


AD-A224 858/1/GAR 
MEDICARE 
Evaluation of the Rural Secondary Specialty Center Dem- 


onstration Project. 

PB90-268251/GAR 060,792 
MEETINGS 

Proceedings of the Annual Precise Time and Time Inter- 

val (PTTI) a and Planning eee ids tens Held 

in Redondo Beach, California on November on il 


AD-A224 769/0 
Knowledge Based Software Assistant Conference Pro- 
— Le By Held in Syracuse, New York on 12-14 


AD ADDS 797/1/GAR 060,139 


poor: Gravis: Biology and Treatment. 
AD-A224 817/7 061,122 


Annual Conference on Han-Based Liquid Propeliants 
(5th) Held in Aberdeen Proving Ground on 22-24 August 


1989. 
AD-A225 016/5/GAR 061,776 


Topics on supercritical solutions. Foreign trip report, Oc- 
tober 14, 1988-October 23, 1988. 
DE90012279/GAR 059,850 


Molecular structure of coal and coal conversion 
+ a trip report, October 24, 1987-November 7, 7, 
DE90012320/GAR 060,464 


Chemical reactivity of oxide fuel and fission product re- 
lease. Foreign trip report, April 4, 1987-April 13, 1987. 
DE90013139/GAR 061,671 


Mercury as an environmental pollutant. Foreign trip 


— June 7, 1990-June 14, 1990. 
90013392/GAR 060,766 


MEMBRANES 


apt ny am gel n Faeroe Bory hero 
ee ee nepysthal kaon sonbeon- 
shu. (Abstracts of Japan Solar E 


90503616/ 


- hen om gh a Conference ran tee Held 
in Wembley, United Kingdom on September 1 
ERATL-90/02/GAR 060,303 
Faelt, Partikiar och Grupper: Bertel Laurents 60-Aars 
Symposium (Fields, Particles, Groups: Bertel Laurents 
60TH Anniversary Symposium). 
N90-24170/4/GAR 062,266 
Proceedi of the International Atomic Energy Agency 
Specialists’ on Subcritical Crack Growth (3rd). 
i and Technical Session 1. Held in 
Moscow, USSR on 14-17, 1990. 
NUREG/CP-0112-V1/GAR 061,640 


Spectaten Mactna on’ Subemacd Cracks Ge teak 
Specialists’ Meeting on Subcritical Crack Growth (3rd). 

ae dees k tdee ioe ae 

w= . Held in Moscow, USSR on 


1990. 
NUREG/CP-0112-V2/GAR 061,641 


Proceedings of the International Symposium on Water 
Quality Modeling of Agri Non-Point Sources. Part 
1. Held at Utah State University, Logan, Utah, on June 


19-23, 1988. 
PB90-258773/GAR 060,739 


Proceedings of the International Symposium on — 
Quality Modeling of Agricultural Non-Point Sources. P. 
2 —— Logan, Gab Ge dons 


9-23, 1988. 
PB90-258781 /GAR 060,740 


Recent Developments in Metal and Nonmetal Mine Fire 
Protection. p= eg, gt A we Technology 
Transfer Seminars, Denver, CO., ee ee 
MI., October 20-21; Las Vegas, NV. , November 1-2; and 

November 3-4, 1988. 


, WA., . 
PB90-265471/GAR 061,400 
Mine Safety Education and Training Seminar. Proceed- 
ings: Bureau of Mines Technology Transfer Seminar, 
Pittsburgh, PA., May 17, 1988; Beckley, WV., May 19, 
bgt Louis, MO., May 24, 1988; and Reno, NV.. May 
PB90-265570/GAR 061,403 


New Steelmaking Technology from the Bureau of Mines. 
of an Open Industry Briefing. Held in Asso- 

ciation the Electric Furnace Conference on Decem- 

ber 8, 1987, Chi , IL. 

pe psaanan GAI 060,943 


1990 (Fatigue Design 1990). 
PB90.266041/GAR 060,944 


Workshop on Plastic Pipe Location, Westin Chicago 
Hotel, aa May 1-2, 1990. seinen 


PB90-27 
Symposium on 5 aS for Reducing 


VOC Emissions from the Use of Consumer Products, No- 
vember 14-15, 1989. Proceedings. 
PB90-270554/GAR 060,716 


Middle East Crisis and U.S. Energy Policy. 
PB90-960101/GAR 


——— in der pecan on pes 
ona Entwicklungstendenzen bei 

Vortraege des Seminars. ( 
one - state of the art, trends in mobile test equipment. 
Proceedings). 
TIB/A90-81403/GAR 060,809 


Langzeitverhalten warmfester Staehle und Hochtempera- 
turwerkstoffe. (Long-term behaviour of heat-resistant 


steels and ture materials). 
TIB/A90-81412/GAR 060,950 
Gross properties of nuclei and nuclear excitations. Pro- 
ceedings. 

TIB/B90-81442/GAR 062,289 


MEFLOQUINE 
Molecular Characterization of Mefloquine Resistance in 


Plasmodium wan b 
AD-A225 114/8/GAR 061,143 


MEIOFAUNA 


060,407 


060,742 


TRUMP-BD: A computer code for the analysis of nuclear 
fuel assemblies under severe accident conditions. 
DE90013301/GAR 061,662 


MELTING 
Melt-Front Vi in Laser-Induced Melting. 
AD-A224 961/3/GAR 

MEMBRANES 
Combined SO(sub x), NO(sub x) removal and concentra- 
tion from flue gas through an electrochemical membrane. 
Quarterly report, -October 1987. 
DE90010023/GAR 


061,926 


060,596 
Sesee 3 comand Cee 
tion from flue gas through an electrochemical 
Quarterly progress report, June 20-September 30, 1988. 
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DE90010026/GAR 060,597 
Combined SO(sub x), NO(sub x) removal and concentra- 
Quarter roofs report, March 1-Ma 31. 1989 . 
| ly ° 1 
DE90010029/GAR 060,598 


Novel liquid membrane technique for removal of SO(sub 
| aeeang gh ny flue gas. Final report, April 15, 1987- 


DE90013757/GAR 060,626 
Selective Removal of Organics for Water Reclamation. 
N90-23797/5/GAR 060,735 
Test and Evaluation of a Polymer Membrane Preconcen- 
trator, Final R 4 

PB90-267196/GAR 060,653 
Simulation laminarer Stroemungen in Kanaelen mit per- 
meablen Waenden. (Simulation of laminar flows in chan- 


nels with permeable walls). 
TIB/B90-81364/GAR 061,833 


MEMORY (COMPUTERS) 
CESAR LOCAL BUS. 
N90-23903/9/GAR 

MEMORY DEVICES - ine 
yo we | Memory Disks in Optical Information Processing. 
AD-A224 625/4/GAR 060,119 

MEMORY (PSYCHOLOGY) 

Bimodal Word Processing: Speed, Accuracy, and 


Memory. 
AD-A224 666/8/GAR 059,763 


MENTAL ABILITY 
Validity Measures in the Context of Latent Trait Models. 
AD-A224 695/7/GAR 059,764 


Predictions of Reliability Coefficients and Standard Errors 
of Measurement Using the Test Information Function and 
Its Modifications. 

059,765 


060,121 


AD-A224 696/5/GAR 


MERCURY 
Atmospheric chemistry and biogeochemistry. Foreign trip 
report, May 29-June 14, 1990. 
DE90013195/GAR 060,618 


Mercury as an environmental pollutant. Foreign trip 


— June 7, 1990-June 14, 1990. 
90013392/GAR 060,766 


MERCURY 191 
Population of superdeformed bands and competition with 


fission. 

DE90013676/GAR 062,120 
MERCURY 192 

Population of superdeformed bands and competition with 

DE90013676/GAR 062,120 


MERCURY 203 
Nuclear spectroscopy with Si PIN diode detectors at 
room temperature. 
DE90013681/GAR 

MERCURY CADMIUM TELLURIDES 
Point Defects with Lattice Distortion in CdTe and 


Hi e. 
Bassa 634/6/GAR 061,908 


Characterization of MCT (Mercury Cadmium Telluride) by 
EER (Electrolyte Electroreflectance). aun 
1,97 


062,124 


AD-A224 823/5/GAR 
Study of Mercury Cadmium Telluride (MCT) Surfaces by 
Automatic Spectroscopic Ellipsometry (ASE) and by Elec- 
trolyte Electroreflectance. 

AD-A224 863/1 061,920 
Two-Photon Absorption Characterization of HgCdTe. 
AD-A225 086/8/GAR 061,936 

MESH GENERATION 
CAVEAT-GT: A general topology version of the CAVEAT 


code. 
DE90013201/GAR 


MESOSCALE PHENOMENA 
Three-dimensional forecasting models on a desk-top 


computer. 
DE90010612/GAR 059,701 
Numerical Simulation of Mesoscale Airflow in the South 
Central Coast Air Basin. 
PB90-263427/GAR 
MESSAGE PROCESSING 
Prototype Message Dissemination System and Document 
pe System for an Army Organization. 
AD-A224 761/7/GAR 061,277 
Guidelines for the Evaluation of Message Handling Sys- 
tems Implementations. 
PB90-269598/GAR 
MESSENGER RNA 
Geonomic Organization of the CD28 Gene. Implications 
for the Regulation of CD28 mRNA Expression and Het- 


erogeneity. 
AD-A224 920/9/GAR 


METABOLISM 
Metabolism of E xane in Fischer 344 Rats. 
AD-A224 976/1/GAI 061,247 
Determining Kinetic Constants of Chlorinated Ethane Me- 
tabolism in the Rat from Rates of Exhalation. 
AD-A225 171/8/GAR 
METABOLITES 


Luminescence and Raman spectroscopy for biological 
je Foreign trip report, May 30, 1990-June 12, 


061,821 


059,708 


060,111 


061,142 


061,100 
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KEYWORD INDEX 


DE90013225/GAR 
METAL COMPLEXES 


Memoirs of the Government Industrial Research Institute, 
Shikoku, No. 18, January 1990. Organo-Ferromagnetic 


Materials. 
PB90-269036/GAR 059,869 
METAL FATIGUE 
Characterisation of Fatigue of Aluminium Alloys by 
Acoustic Emission. Part 1: Identification of Source Mech- 


anism. 
N90-23522/7/GAR 060,977 
Characterisation of Fatigue of Aluminium Alloys 
Acoustic Emission. Part 2: Discrimination Between Pri- 
mary and Other Emissions. 
N90-23523/5/GAR 060,978 
METAL FILMS 
Nanomechanics of Thin Films. 
AD-A225 180/9/GAR 
METAL IONS 
Biosensors for the Detection of Heavy Metal lons. 
N90-23864/3/GAR 
METAL MATRIX COMPOSITES 
Ineffective Li is in Metal Matrix Composites. 
AD-A224 621/3/GAR 060,904 


penny of Micromechanisms of Fatigue and Fracture in 
id Materials 


Hi " 
AD-A225 042/1/GAR 060,909 


Wave Propagation in the Presence of Interface Layers in 


Composites. 

AD-A225 078/5 060,910 
Fundamental Concepts of Wettability and Interfacial Bond 
Stre' in Aluminum Matrix, SiC-Reinforced Composites. 
AD-A225 158/5/GAR 060,912 


AE ho ni yoru SiC sen(prime)i kyoka aluminum fukugo 
zairyo no hakai yoshiki no kenkyu. (Study on failure 
modes of SiC fiber reinforced aluminum composite mate- 
rials by AE method). 

060,916 


y 
DE90505518/GAR 
Hip Canning of Powder Metallurgy Composites. 
060,930 


061,103 


061,943 


One St 
PATENT-4 904 538 
METAL OXIDES 
Chemical and Catalytic Activation of Methane by Metal 
Oxide Surfaces. Annual Report September 1, 1988- 
August 31, 1989. 
PB90-270430/GAR 059,947 
METAL POWDER 
Mechanical Properties of Submerged Arc Welds with 
Metal Powder Addition. 
PB90-267535/GAR 060,945 
METALLIFEROUS MINERALS 
Characterization of the 1986 Metal and Nonmetal Mining 
Workforce. 
PB90-265398/GAR 
METALS 
Structure of solid surfaces. Foreign trip report, June 16- 


27, 1987. 
DE90012322/GAR 059,913 


Local states in one-dimensional CDW materials: Spectral 
— for polarons and bipolarons in MX chains. 
DE90013150/GAR 061,952 


Development of a two-dimensional, electromagnetic, 
electron fluid computer code for microwave-induced sur- 
face breakdown in low-pressure air. 

DE90013287/GAR 062,071 


Bi hemistry of Metal Cycling. 
N90-23897/3/GAR 061,447 


Comportement Viscoplastique Anisotrope des Alliages 
Monocristallins (Anisotropic Viscoplastic Behavior of 


Single-Crystal 1 

PB90-265752/GAI 060,982 
Vaesymismitoitus 1990 (Fatigue Design 1990). 
PB90-266941/GAR 060,944 


METEOR TRAILS 
Investigation of the Time-Spread in Overdense Meteor 


Trails. 
PB90-267022/GAR 060,108 


METEORITE CRATERS 
Astronaut’s Guide to Terrestrial Impact Craters. 
N90-23798/3/GAR 

METEOROLOGICAL DATA 
Organization, Access, and ge Facilities for Large 
Geophysical Databases: DATSAV Surface Meteorological 


Data. 
AD-A225 132/0/GAR 059,710 


Characterization of Historical Ozone Episodes and Com- 

parison with the SCCCAMP 1985 Field Study. 

PB90-263385/GAR 059,713 
METEOROLOGICAL INSTRUMENTS 

Improved Meteorological Measurements from Buoys and 

Ships (IMET): Preliminary Comparison of Humidity Sen- 


sors. 
PB90-265992/GAR 059,716 


Development of a ‘Generic’ Mobile Flux Platform with 
Demonstration on a Small Airplane. 
PB90-268236/GAR 060,655 


METEOROLOGICAL PARAMETERS 
Frequency Distributions of Meteorological 
during the SCCCAMP 1985 Field Study. 


061,399 


061,369 


Variables 


PB90-263435/GAR 


METEOROLOGY 
Atmospheric modeling in complex terrain. 
DE90013165/GAR 


METHANE 
Critical-region vapor-liquid equilibrium of the CH(sub 4)- 
CO(sub 2)-H(sub 2)S system. 
DE90012032/GAR 060,418 


Development of a High Pressure Heat Exchange System 
(HiPHES) for reforming of methane. Final report. 
DE90012983/GAR 060,875 


Energy and climate change. Report of the DOE Multi- 
Laboratory Climate Change Committee: Revision 1. 
DE90013527/GAR 059,721 


Global climate trends and greenhouse gas data: Federal 
activities in data collection, archiving, and dissemination. 
Report to the Congress of the United States. 

DE90013545/GA\ 060,622 


Bifuntan nensho ni tomonau NO(sub x) haichu minenbun 

doji teigen nensho gijutsu no kaihatsu (2). Metan chun- 

yuho ni yoru kento. (Development of low-NO(sub x) and 

low-ignition loss combustion technology on pulverized 

coal combustion (2)). 

DE90503047/GAR 060,054 
(5). Nensho sho- 


Teikarori gas nensho ni kansuru ken 
tokusei ni oyobosu metan no eikyo. (Study on low caroli- 
fic gas combustion (Part 5). Effects of methane on com- 
bustion characteristics). 

DE90503048/GAR 060,357 


Quarterly Review of Methane from Coal Seams Technol- 
op. Volume 7, Number 4, July 1990. 
P 061,398 


059,714 


060,617 


90-265190/GAR 


Novel Catalytic Materials for Methane Activation and Se- 
lective Oxidation of Hydrocarbons. Final Report Septem- 
ber 1986-May 1990. 

PB90-270380/GAR 060,489 


Chemical and Catalytic Activation of Methane by Metal 
Oxide Surfaces. Annual Report September 1, 1988- 
August 31, 1989. 
PB90-270430/GAR 059,947 
Anaerober Abbau proteinhaltiger Abwaesser im 
Schlammbettreaktor: Korrelation zwischen Methanbildu 
und Coenzym F sub 420 -Konzentration in der Aniauf- 
phase. (Anaerobic degradation of protein-containing 
waste waters in the sludge-bed reactor: Correlation be- 
tween methane formation and the concentration of coen- 
me F sub 420 in the starting phase). 
1B/A90-81409/GAR 060,493 
METHANOLS 
Wavelength Dependence of the Multiphoton lonization 
and Fragmentation Dynamics of Cr(CO)6/Methanol van 
der Waals Heteroclusters. 
AD-A224 691/6/GAR 059,888 


METHYL RADICALS 


Reaction of Dimethyl! Sulfide-Triborane(7) with Trimethy- 
lamine. Facile Formation of Bis(trimethylamine)-Dibor- 


ane(4). 
AD-A224 622/1/GAR 059,860 


METRIC SYSTEM 
er on Metrication, January 1977 to August 
1 


AD-A224 996/9/GAR 059,842 


METRICATION 
ww on Metrication, January 1977 to August 


1989. 
AD-A224 996/9/GAR 059,842 


METROLOGY 
Center for Electronics and Electrical Engineering Techni- 
cal Publication Announcements Covering Center Pro- 
rams, October-December 1989, with 1990 CEEE Events 


lendar. 
PB90-265232/GAR 060,338 
MEXICO GULF 
Mean Sea Surface and Variability of the Gulf of Mexico 


Using Geosat Altimetry Data. 
AD-A225 046/2/GAR 061,718 


Early-Life-History Profiles, Seasonal Abundance, and Dis- 
tribution of Four Species of Clupeid Larvae from the 
Northern Gulf of Mexico, 1982 and 1983. 

PB90-266412/GAR 061,712 


Gulf of Mexico Physical Oceanography Program Final 
Report: Year 5. Volume 1. Executive Summary. 
PB90-266792/GAR 061,740 


Gulf of Mexico Physical Oceanography Program Final 

Report: Year 5. Volume 2. Technical Report. 

PB90-266800/GAR 061,741 
MHD GENERATORS 

Need for superconducting magnets for MHD seawater 


propulsion. 
DE90013651/GAR 061,749 


MICROANALYSIS 
Etude ———— des Phases Tribiochimiques Avec des 
Additifs Colloidaux. Apport de la Microscopie Filtree en 
——. (Analytical Study of Tribochemical Phases with 
Col | Additives. Contributions Made by Energy Filter- 


ing Electron Microscopy). 
N90-23521/9/GAR 059,941 





MICROBALANCES 
Studies of Thin Film Chemical Sensors Using the Quartz 


bee Microbalance. 
AD-A224 681/7/GAR 059,846 


MICROBIAL DRUG RESISTANCE 
Molecular Characterization of Mefloquine Resistance in 
Plasmodium Falciparum. 
AD-A225 114/8/GAR 061,143 
aes =e 
hemistry of Metal Cycling. 
N 23897/3/GAR 
MICROELECTRONICS 
bi surveillance equipment for the late 1990's. 
DE90013865/GAR 060,287 
MICROGRAVITY APPLICATIONS 
Ueberholung Nuiziasthilfseinrichtungen, Gesamtintegra- 
tion und Systemtests bei paralieler Integration- und Test- 
phase und Kampagnenunterstuetzung TEXUS-14B/15. 
Abschliussbericht. (Overhauling of payload auxiliary equip- 
ment, overall oe gory aoe and systems testing with 
parallel int lest phase, and mission support 
system TEX' 3 148/15. Final report). 
118/A90-81379/GAR 062,352 
MICROORGANISMS 
Ethanol production by immobilized microorganisms. For- 
ign trip report, May 27-June 9, 1988. 
DE90012277/GAR 060,461 
Sekitan no seibutsu kako (2). Coal cleaning gilutsy heno 
biseibutsushori no tekiyoho ni kansuru chosa. (Biopro- 
cessing of coal (2). Application of bioprocessing to coal 
cleaning technique). 
060,485 


061,447 


DE90507845/GAR 
bag ey Drill Sampler for Quantitation of Microorganisms 


in Wood. 

PAT-APPL-7-474 923/GAR 060,810 

Review of boy oy in the Biotechnology-Microbial Pest 

Control Agent Risk Assessment Program. 

PB90-265356/GAR 061,180 
MICROPROCESSORS 

Power Line Aberrations and Their Effects on Health Care 


Facility Microprocessor Equipment. 
AD-A224 643/7/GAR 059,776 
Three-dimensional forecasting models on a desk-top 
computer. 
DE90010612/GAR 059,701 
Level-2 system: Programmers-users manual. 
DE90013324/GAR 

MICROSCOPES 


Analysis of Scanning Tunneling Microscope T: raphs 
of Graphite Surfaces Roughened by Ar(+ ) lon Bombard- 


ment. 
AD-A225 037/1/GAR 061,930 


Scanning Scattering Microscope with Hemispherical 

Mirror and Microfocused Beam. 

PATENT-4 954 722 060,807 
MICROSPHERES 

— of the Government Industrial Research Institute, 

iu, No. 44, March 1990. 

5 90-269010/GAR 060,999 
MICROSTRUCTURE 

Recent Implementations on Ceramic Composites and 

Thermostructural Materials. 

N90-23489/9/GAR 060,920 
MICROTOPOGRAPHY 

Correlation between Co-Registered SeaMARC Ii, Sea- 

beam and SeaMARC | Sonar Data of the Same Seafloor 

on the Crest and Flanks of the East Pacific Rise; Quanti- 

tative Comparisons of System Resolution of Imaging of 

Seafloor ou 

AD-A224 984/5/G, 061,762 
MICROWAVE EQUIPMENT 

GaAs MMIC Mixer for 8-12GHz, Based on 0.5 microme- 

ter Gate Length D-MESFETS. Volume 1. Design and 

Layout--Transiation. 

AD-A225 062/9/GAR 060,267 
MICROWAVE LANDING SYSTEMS 

Examination of RTCA/DO-198 Position Reconstruction 

Peg sare for Area Navigation with the Microwave Land- 


NB ne2e 804/5/GAR 062,353 
MICROWAVE RADIATION 

Progress toward steady-state, high-efficiency vircators. 

DE90013289/GAR 060,331 
MICROWAVE TRANSMISSION 

a 60 GHz Intersatellite Communication Link Defini- 

tion Study. Addendum a: Mixed Baseband and IF Signals. 

N90-23593/8/GAR 102 

NASA 60 GHz intersatellite Communication Link Defini- 

tion Study. Baseline Document. 

N90-23594/6/GAR 060,103 


NASA 60 GHz Intersatellite Links Definition Study. Final 


Review. 
N90-23595/3/GAR 


MIDAIR COLLISIONS 
Study of the Relationships between Near Midair Colli- 
sions (NMAC’s), Midair Collisions (MAC's) and Some Po- 
tential Causal Factors. 
PB90-268491/GAR 062,413 
MIDDLE EAST 
Middle East Crisis and U.S. Energy Policy. 


060,150 


060,104 


KEYWORD INDEX 


PB90-960101/GAR 


MIGRATION 
Operation, maintenance and evaluation of the Bonifer 
and Minthorn Sprit Aaa release and adult collec- 
tion facilities. Anni 
DE90014152/GAR 061,437 
MILITARY AIRCRAFT 
Influence of Operational Requirements on LHX Concept 
Formulation. 
AD-P005 976/6 059,593 
Helicopter (Performance) Management. 
AD-P005 989/9 059,605 


oot Integrated — A Naval, Utility and Commer- 


059,608 
Akusto-optische Lokalisierung schneller, manoevrierender 
Flugziele. — localization of fast, maneuvr- 
ing air ; 
11B/890-81372/GAR 
MILITARY APPLICATIONS 
Designing Human-Centered Systems: Circa 2039 Scenar- 


lo. 
AD-A225 075/1/GAR 061,328 


MILITARY BUDGETS 
Training & Personnel Systems Technology R&D Program 
Description FY 90/91 Amended. 
AD-A225 144/5/GAR 
MILITARY COMMANDERS 
—, of Signal Pre-Command Course Training Re- 


AD.Aze4 8 802/9/GAR 061,280 


MILITARY DOCTRINE 
Air Base Security: Developing an Operational Doctrine. 
AD-A224 640/3/GAR 060,252 
MILITARY ENLISTMENT 
Family Factors and Retention: First Annual In Process 


Review. 
AD-A224 932/4/GAR 061,284 
MILITARY EXERCISES 
SSBN Tactical a Exercise Simulator and Tactical 
Development Co er Program. 
AD-A225 028/0/GAR 


MILITARY FACILITIES 
Air Base Security: Developing an Operational Doctrine. 
AD-A224 640/3/GAR 060,252 
Quality Assurance/Quality Control in Waste Site Charac- 
terization and Remedial Action. pe: 


060,407 


060,238 


061,307 


061,319 


AD-A224 668/4/GAR 


Test and Evaluation: A Proposed Framework for Measur- 
ing the Use of Test Facilities. 

AD-A225 162/7/GAR 061,336 
Tutorial on some sampling techniques used for measur- 
ing radon levels. 

DE90011312/GAR 060,671 


System Requirements Analysis for the U.S. Army Rock 
Island Arsenal Tool Management System. 
PB90-269465/GAR 061,314 


no gaa of Directly Buried Conduit Heat Distribu- 


tion System 
PB90.269481/GAR 060,507 


MILITARY MEDICINE 
Disease and Non-Battle Injury Rates for Navy Enlisted 
Personnel during Peacetime. 
AD-A224 607/2/GAR 060,788 


Effect of Combat Level on Disease and Non-Battle Injury. 
AD-A224 754/2/GAR 061, 


Walter Reed Army Institute of Research (WRAIR) Annual 
Research Summaries. *. 
rane 069/4/GAR 061,206 


Summaries of Research - Fiscal Year 1989. 
AD-A225 111/4/GAR 


MILITARY PERSONNEL 


Extending the Time to Haya esta Model for Simultane- 
ous Application to Multiple Jobs. 
AD-A224 759/1/GAR 061,276 


Initial Effectiveness of the FY 1989 Medical Officer Re- 
tention Bonus. 
061,283 


AD-A224 910/0/GAR 
Family Im on the Retention of Military Personnel. 


pacts 
AD-A225 084/3/GAR 061,297 
Family Adaptation in the Military. 
AD-A225 085/0/GAR 061,298 


Public-Private Ventures in Bachelor Quarters. A Solution 
to the Loss = Pee Construction Projects. Volume 2. 


Appendices A ih E. 
AD-A225 118/8/GA 061,301 


Public-Private Ventures in Bachelor Quarters. A Solution 
to the Loss of Military Construction Projects. Volume 3. 
Appendices F, G, snf H. 

AD-A225 119/7/GAR 061,302 


Public-Private Ventures in Bachelor Quarters. A Solution 
to the ey Construction Projects. Volume 4. 
AD-A225 120/5/GAR 061,303 


Training & Personnel Systems Technology R&D Program 
Description 


061,156 


FY 90/91 Amended. 


MINERAL ECONOMICS 


AD-A225 144/5/GAR 061,307 


New Approaches to Hepatitis A Vaccine Development. 
AD-A225 169/2/GAR 061,162 


Worldwide Distribution by Area, 
Quarter Ending March 31, 1990. ie ata: 
AD-A225 200/5/GAR 061,313 


ee oe ae 
laboratory in mechanical vibrations 
DE90013692/GAR 


MILITARY PLANNING 
Training & Personnel Systems Technology R&D Program 
Amended. 


Description FY 90/91 

AD-A225 144/5/GAR 061,307 
MILITARY RESEARCH 

Vulnerability Science: A Response to a Criticism of the 

Ballistic Research Laboratory's Vulnerability Modeling 


Strategy. 
AD-A224 785/6/GAR 


061,791 


060,795 


Research Pri in Computer Technology. 
AD-A224 924. N/GAR 060,220 


DARPA Concurrent Design/Concurrent Engineering 
ee 
AD-A225 128/8/GAR 060,842 
Military-Scientific Dialogue. 

AD-P005 975/8 

MILITARY SATELLITES 
ilding Blocks in 

AD-A224 614/8/GAR 062,291 
Survivability Enhancements for Military Communications 


Satellites. 
AD-A224 683/3/GAR 061,273 


Military Programs: An Unclassified Overview of 

Defense Satellite and Launch Activities. 

AD-A225 014/0/GAR 062,292 
MILITARY TACTICS 

SSBN Tactical Security Exercise Simulator and Tactical 

Development Computer Program. 

AD-A225 028/0/GAR 061,319 


Coa Precision Range and Integrated Maneuver 
Exercise (PRIME) After-Action Reviews. 
AD-A225 130/4/GAR 061,792 
MILITARY TRAINING 
KIBOWI: A Training Wargame for the Royal Netherlands 
ransiation. 


AD-A225 061/1/GAR 061,320 


Training & Yo Systems Technology R&D Program 
Descrii Amended. 


ption FY 90/91 
AD-A225 144/5/GAR 061,307 


MILL TAILINGS 
Radioactive waste definitions, standards, 
proaches in the United States of America. 
Bie90013280/GAR 
MIM DIODES 
Bulletin of NRLM Vol. 39, Supplement (No. 152). 
PB90-267667/GAR 060,319 
MINE BUMPS 
Coal Mine Bumps: Five Case Studies in the Eastern 
United States. 
PB90-265505/GAR 061,401 
MINE BURSTS 


Coal Mine Bumps: Five Case Studies in the Eastern 
United States. 
PB90-265505/GAR 061,401 


MINE EQUIPMENT 


059,592 


criteria, and ap- 
061,561 


Control of Airborne Respirable Dust in the Face Area 

with Water oo! Using a Full-Scale Laboratory Model. 

PB90-268806/G 061,418 
MINE FIRES 

Recent Developments in Metal and Nonmetal Mine Fire 

Protection. Proceedings: Bureau of Mines Ti 


Transfer Seminars, Denver, CO., agg lee tong gyno 
MI., October 20-21; Las Vegas, NV., November 1 


Spokane, WA., November 3-4, . 1988. 
90-265471/GAR 

Inhibition of 
PB90-268764/GAR 


061,400 


Combustion of Coal. 
061,415 


Pyrometamorphism Resulting from In situ Coal Fires in 
Nature: ——eeeee Topical Report, March 


1987- 
PB90-27 Y GAR 061,427 


MINE VENTILATION 
Cane S Rieete Seeeee Bat b Se Meno See 
with Water be Using a Full-Scale Laboratory Model 
PB90-268806/GA\ 061,4 18 
MINE WASTES 
Beach Characteristics of Mine Waste Tailings. 
PB90-268822/GAR 
MINERAL DEPOSITS 


060,715 


en peta eee A See 


061,409 


MINERAL ECONOMICS 
Phosphate Availability and Supply: A Minerals Availability 


PB90-265562/GAR 061,402 


December 1,1990 KW-73 





Strontium: Uses, Supply, and Technology. 
PB90-265596/GAR 
Mineral Industries of Latin America, 1988. 
PB90-268269/GAR 

MINERAL INDUSTRY 
Mineral industries of Latin America, 1988. 
PB90-268269/GAR 

MINERAL OILS 
Field Exposure of Chemical School Students and Cadre 
to Fog Oil and Hexachloroethane (HC) Smokes. 
AD-A225 008/2/GAR 061,251 


MINERALS 


061,405 


061,412 


061,412 


Sampling plans for site characterization. 
DE90013184/GAR 061,448 


Water Use in the Domestic Nonfuel Minerals Industry. 
PB90-265604/GAR 061,406 
MINERS 
Mine Safety Education and Training Seminar. Proceed- 
ings: Bureau of Mines Technology Transfer Seminar, 
lh, PA., May 17, 1988; Beckley, WV., May 19, 
1988; St. Louis, MO., May 24, 1988; and Reno, NV., May 


26, 1988. 
PB90-265570/GAR 061,403 


MINES (EXCAVATIONS) 
Characterization of the 1986 Metal and Nonmetal Mining 


Workforce. 
PB90-265398/GAR 061,399 


Comparative om of Pillar Load Transfer Associated 

with Multiple-Seam Mining. 

PB90-268897/GAR 061,423 
MINIATURE ELECTRONIC EQUIPMENT 

Solid-State Sensor and Actuator Workshop Held in Hilton 

Head Island, South Carolina on 4-7 June 1990 

AD-A224 850/8 060,324 
MINIATURIZATION 

Miniaturization of Flight Deflection Measurement System. 

PATENT-4 896 533 059,621 
MINILINK 2 

Minilink ||: Prototype of a Miniature Self-Calibrating Fiber 

Optic Analog Data Link. 

AD-A224 995/1/GAR 060,295 
MINING 

Sand and gravel mine operations and reclamation plan- 

ning using microcomputers. 

DE90011811/GAR 061,389 


Characterization of the 1986 Metal and Nonmetal Mining 


Workforce. 
PB90-265398/GAR 061,399 


MINING ENGINEERING 
Comparative Study of Pillar Load Transfer Associated 
with Multiple-Seam Mining. 
PB90-268897/GAR 061,423 
MINING EQUIPMENT 
Position and Heading Determination of a Continuous 
Mining Machine Using an Angular Position-Sensing 


System. 

PB90-265588/GAR 061,404 

Computer-Assisted Continuous Coal Mining System-Re- 

search Program Overview. 

PB90-265612/GAR 061,407 

Preliminary Evaluation of the Relationship of Bit Wear to 

Cutting Distance, Forces, and Dust Using Selected Com- 

mercial and Experimental Coal- and Rock-Cutting Tools. 

PB90-269184/GAR 061,424 
MIRAMAT 

Evaluation of Miramat Erosion Control Fabric. (Project 

BRS 0037(2)). 

PB90-266529/GAR 061,450 
MIRRORS 

Figure and finish of grazing incidence mirrors. 

DE90012872/GAR 062,029 

Production Method of Optical Surfaces with Micro-Curva- 

tures by Elastically Deformable Die Forming Process. 

PB90-269143/GAR 060, 
MISCIBLE-PHASE DISPLACEMENT 

Scale-up of miscible flood processes. Quarterly report, 

October 1989-March 1990. 

DE90013026/GAR 061,390 
MISSILE GUIDANCE 


Robust and Adaptive Control. 
AD-A224 810/2/GAR 059,624 


—— of Sea Wave Motion and Its Influence on the 
Altitude Control of Seaskimming Missiles--Translation. 
AD-A225 066/0/GAR 061,329 
MISSILE RANGES 
Test and Evaluation: A Proposed Framework for Measur- 
ing the Use of Test Facilities. 
AD-A225 162/7/GAR 061,336 


MISSILES 


Progress toward steady-state, high-efficiency vircators. 
DE90013289/GAR ” sor! 060, 


MISSION PLANNING 


shot: A Mission to alpha Centauri. 
0/GAR 


Archimedes Mission Aspects. 
N90-23442/8/GAR 


Project L 
N90-23417, 062,293 
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KEYWORD INDEX 


MITIGATION 
Mitigation of Hurricane Losses: Federal, State and Local 


Programs. 
PB90-265935/GAR 062,290 
MIXED OXIDE FUEL FABRICATION PLANTS 

Item identification system for material accountancy glove 


boxes. 

DE90013842/GAR 061,498 
MIXED OXIDE FUELS 

Chemical reactivity of oxide fuel and fission product re- 

lease. a trip report, April 4, 1987-April 13, 1987. 

DE90013139/GAR 061,671 
MIXERS (ELECTRONICS) 

Monolithic Dual-Gate MESFET Circuit for L-Band Mixers. 

AD-A224 686/6/GAR 060,265 

GaAs MMIC Mixer for 8-12GHz, Based on 0.5 microme- 

ter Gate Length D-MESFETS. Volume 1. Design and 

Layout--Translation. 

AD-A225 062/9/GAR 060,267 
MIXING LAYERS (FLUIDS) 

Nonlinear Interactions in Mixing Layers and Compressible 

Heated Round Jets. 

N90-23674/6/GAR 059,572 
MIXTURES 

Chemical potential from integral equations using scaled 


particle theory. 
DE90011277/GAR 059,906 
Fuhowado ni okeru yuko oryoku no atarashii teigi. (Con- 
cept of the effective stress in unsaturated soils). 
DE90503787/GAR 
MK-801 
Anticonvulsant Effects of Diazepam and MK-801 in 
Soman Poisoning. 
AD-A224 748/4/GAR 061,184 
MOBILE POWER GENERATION 
PRIME - Power Requirements for Installations and Mili- 
tary Encampments. Version 2.1. Maintenance Manual. 
AD-A224 741/9/GAR 060,344 
MODAL RESPONSE 
Structural Behavior of Composites with Progressive Frac- 


ture. 
N90-23477/4/GAR 060,919 
Two-Dimensional Modal Logics for Relational Algebras 
and Temporal Logic of Intervals. 
N90-24077/1/GAR 
Modal Logic as a Theory of Information. 
N90-24183/7/GAR 
MODE SELECT BEACON SYSTEM 
Stoerprozesse auf den Datenstrecken des Mode-S-Sys- 
tems der ant (Interference processes on the 
data links of the Mode S system for air traffic control). 
TIB/B90-81366/GAR 062,358 
MODEL CHECKING ALGORITHMS 
Model Checking for Linear Temporal Logic: An Efficient 
Implementation. 
AD- A225 189/0/GAR 
MODELS 


FW/SM: A Prototype Structured Modeling Environment. 
AD-A224 756/7/GAR 060, 1 


Vulnerability Science: A Response to a Criticism of the 
Ballistic Research Laboratory’s Vulnerability Modeling 


Strategy. 
AD-A224 785/6/GAR 060,795 


MODULAR CONSTRUCTION 
Building Blocks in Space. 
AD-A224 614/8/GAR 

MOISTURE 
Malade Fuktspaerrar i Golvkonstruktioner (Painted Mois- 
ture Barriers in Flooring Systems). 

PB90-267006/GAR 059,819 

MOISTURE CONTENT 
NASA Lewis Icing Research Tunnel User Manual. 
N90-23407/1/GAR 059,618 
Practical Evaluation of Moisture Damage Cutoff Specifi- 
cations for Asphalt Concrete. 

PB90-264425/GAR 059,989 


Predicting Equilibrium Moisture Content of Some Foliar 
Forest Litter in the Northern Rocky Mountains. 
061,353 


061,449 


061,044 


060,208 


061,008 


062,291 


PB90-268343/GAR 


MOLECULAR BEAM EPITAXY 
Growth Studies of CVD-MBE by In situ Diagnostics. 
AD-A224 661/9/GAR 061,910 
Growth of Si on Flat and Vicinal Si(001) Surfaces: A 
Scanning Tunneling Microscopy Study. 
AD-A225 183/3/GAR 061,945 
MOLECULAR BEAMS 


Cluster Production in Free-Jet Expansions: Chloroben- 

zene Seeded in Ammonia. 

AD-A224 692/4/GAR 059,873 

pga re symposium on molecular beams. Foreign 

ip report, July 6-19, 1987. 

DE90012354/GAR 062,019 
MOLECULAR BIOLOGY 

Molecular Characterization of Mefloquine Resistance in 

Plasmodium Falci im. 

AD-A225 114/8/GAR 061,143 
MOLECULAR CLONING 

Cloned Subgenomic Fragments of HIV-1 GAG Genes. 


PAT-APPL-7-486 958/GAR 


MOLECULAR CLOUDS 
Fluorescent HD emission from photodissociation "ices 
TIB/B90-81382/GAR 
MOLECULAR COLLISIONS 
Molecular Collision Processes in Cases and at Surfaces. 
AD-A224 638/7/GAR 059,886 
MOLECULAR CONFIGURATION 
Configurational diffusion of coal macromolecules. Quar- 
terly progress report. 
DE90008659/GAR 060,446 


Configurational diffusion of coal macromolecules. Quar- 
terly aoe iy March 16, 1990-June 15, 1990. 
DE9001 060,470 


MOLECULAR saaanimeain 
3D rere of Some Diarrheal Causing Bacterial 


Toxin 
061,256 


061,153 


AD- A225 205/4/GAR 


MOLECULAR IONS 


Laser spectroscopy at accelerator facilities. 
DE90010462/GAR 


MOLECULAR STRUCTURE 
Density effects on the molecular dynamics of the |2 ge- 
minate recombination reaction in liquid Xe. 
DE90013353/GAR 059,925 


Molecular structure and motion in zero field magnetic res- 


onance. 
DE90013805/GAR 059,931 


MOLECULAR THEORY 
Molecular Theory and Computer Simulation Studies of 
Natural and Synthetic Gas Mixtures. Annual Report Janu- 
ary 1-December 31, 1989. 
PB90-270422/GAR 060,490 


MOLECULES 
Theoretical techniques for dynamics studies of polymers. 
Foreign trip report, July 30-August 22, 1988. 
DE90012358/GAR 059,956 


Nonlinear optical studies of molecular adsorbates. 
DE90013359/GAR 


Quantum Monte Carlo for atoms and molecules. 
DE90013793/GAR 


MOLTEN CARBONATE FUEL CELLS 
Electrode reaction mechanisms in molten carbonate fuel 


cells. Final report. 
DE90009651/GAR 060,510 


Molten carbonate fuel cell research. 
DE90013896/GAR 060,513 


10kw kyu yoyu tansan(prime)engata nenryo denchi hatsu- 
den system jikken setsubi. Setsubi kosei to kihon tokusei. 
—— carbonate fuel cell power generation system test 


facility). 
DE90503440/GAR 060,518 


Yoyutansan(prime)engata nenryo denchi no kaatsu seino 
tokusei. 250cm(sup 2) kyu cell no seino kettei yoin bun- 
seki. (Study of the pressurized operation of MCFC. Analy- 
sis of specific factors for 250cm(sup 2) class MCFC per- 
formance). 

DE90503996/GAR 060,520 


Shoshiho denkaishitsuban MCFC kogata seru no kihon 
tokusei. (Performance of bench-scale MCFC with electro- 
lyte plate made by paper-making method). 

DE90507884/GAR 060,521 


Molecular dynamics simulation of molten alkali carbon- 


ates. 
DE90797044/GAR 059,940 


Development of new cathode materials for the use in 
molten carbonate fuel cells. Dutch MCFC development 
programme. Final report May 1986 to December. 
DE90797092/GAR 060,537 
Development of alternative anode materials for molten 
carbonate fuel cells. Dutch MCFC Development Pro- 
— Final report May 1986 to December. 
E90797093/GAR 060,538 


NiO cathode dissolution and long term MCFC operation. 

DE90797107/GAR 060,541 
MOLTEN SALTS 

Molecular dynamics simulation of molten alkali carbon- 


ates. 
DE90797044/GAR 


MOLYBDENUM 
Two-stage, close coupled catalytic a. a coal. 


Fifth quarterly report, 1 October-31 December 198: 
DE90013056/GAR 060, 421 


MOLYBDENUM COMPOUNDS 
Catalyst dispersion and activity under conditions of tem- 
perature-staged liquefaction. Technical progress report, 
January-March 1990. 
DE90013059/GAR 059,920 
MOLYBDENUM OXIDES 


Experimental and kinetic modeling of acid/base redox re- 
actions over metal oxide catalysts. 
DE90013835/GAR 059,933 


MOMOTOMBO GEOTHERMAL FIELD 


Geochemical study of the fluids in several wells: The Mo- 
motombo geothermal field. 
DE90501074/GAR 060,497 


062,001 


159,926 


062,176 


059,940 





MONITORING 
Monitoring CAP8 and SURAP Networks (SRNTN-12). 
AD-A224 992/8/GAR 060, 
Flight png: of an Advanced Engine Display and 


Monitori stem. 
AD-POOS 4 983/2 059,600 


ph Monitoring of Arterial Traffic Control System Op- 


erations. 

PB90-264490/GAR 062,389 
MONITORS 

Nonintrusive Method and Apparatus for Monitoring the 

Cure of Polymeric Materials. 

PATENT-4 891 591 059,962 
MONJU REACTOR 

Toshiba Review, Vol. 45, No. 7, 1990. Special Issues: 

Fast Breeder Reactor, MONIU- ” Advanced Toohnetogy 

for Power Plant. 

PB90-269168/GAR 060,368 
MONOAMINES 

Role of Central Monoaminergic Systems in Arousal and 


Selective Attention. 
AD-A224 873/0/GAR 061,098 


MONOCARBOXYLIC ACIDS 
Nuclear Medicine Program progress report for quarter 
ending March 31, 1990. 
DE90013608/GAR 061,133 
MONOCLONAL ANTIBODIES 


Development of sae Assays for the Diagnosis of 
New World Leishi 001310 


AD-A224 732/8/ GAR 


= of idiotype Manipulation with Monoclonal Anti-T4 
Antibodies as a Potential Vaccine for AIDS. 
AD-A224 855/7/GAR 061,160 


Poe see a chemistry. Foreign trip report, June 


28-July 9, 1988. 
DE90012379/GAR 061,219 


One step Tc-99m labeling of antibodies for use in inflam- 
mation —— 

DE90012426/GAR 061,223 
Monoclonal Antibodies to Chlorinated cements x 
PB90-265109/GAR 


MONTE CARLO METHOD 
Physics and detector simulation requirements. 
DE90013766/GAR 


Quantum Monte Carlo for atoms and molecules. 
DE90013793/GAR 
MORB (MEDICAL OFFICER RETENTION BONUS) 
Initial Effectiveness of the FY 1989 Medical Officer Re- 
tention Bonus. 
AD-A224 910/0/GAR 
MORPHOLOGY 
Morphological Sampling. 
N90-24044/1/GAR i 
MORTARS 
Preliminary laboratory testing of selected cementitious 
material for the Yucca Mountain Project repository seal- 
7 ram: Yucca Mountain Project. 
DE90013554/GAR 
MOSFET 
Semiconductor Measurement Technology: Thermal Re- 
sistance Measurements. 
PB90-269564/GAR 060,323 
MOTION 
Etude ye et Neurochimique des Struc- 
Ajustements Posturaux Lies aux 
logical and Neurochemical 
erning Postural Adjustments to 


061,204 


, 


062,153 


* 062,176 


061,283 


060,215 


061,587 


Movements). 
PB90-266842/GAR 
MOTION SIMULATION 
Efficient Motion Planning for an L-Shaped Object. 
N90-24073/0/GAR 
MOTIVATION 
— of Extended, Exurban Commuters within a 


P880-264975/ GAR 062,384 


MOTOR VEHICLE ACCIDENTS 
Highway Accident Report - Collision between Mission 
Consolidated Independent School District School Bus 
and Valley Coca-Cola Bottling Company, Inc. Tractor-Se- 
mitrailer Intersection of Bryan Road and Texas Farm-to- 
Market Road 676 Alton, Texas, September 21, 1989. 
PB90-916202/GAR 062,414 
MOTOR VEHICLE ENGINES 
Untersuchungen zur Vielstoffaehigkeit eines den Kraft- 
stoff direkteinspritzenden und a Verbren- 
nungsverfahrens mit Fremdzuendung. (Multifuel tolerance 
of a combustion process with direct injection, wall appli- 
cation and spark ignition). 
TIB/A90-81423/GAR 060,084 
MOTOR VEHICLES 
Feasibility of exclusive facilities for cars and trucks. Final 


DE9001 2976/GAR 062,374 


MULTIGENERATIONAL TOXICITY 
Toxic Potential of a on Reproduction and 
Fertility in Rats. Volume 1. Part 1. 
AD-A224 663/5/GAR 061,238 


060,852 


KEYWORD INDEX 


MULTIPOLES 
Multipole expansion for the field of vacuum chamber 
currents. 


eddy 
DE90013745/GAR 062,142 
Tune shifts and compensation from systematic field com- 


ponents. 

DE90014039/GAR 062,204 
Random ———e in the SSC lattice. 
DE90014089/GAR 


High magnetic field multipoles 
ductor magnetization within a set of nested supercon- 
ducting correction coils. 
DE90014187/GAR 

MULTIPROCESSING (COMPUTERS) 
ene on Supercomputers for Computational 


N90-23366/9/GAR 059,569 


TUMULT-64: A Real-Time Multi-Processor System. 
sanounsancahldnestade 060,122 


Parallel im for Global Routing. 
N90-23959/1 /GAR 060,172 


Network Flow Model for Load Balancing in Circuit- 
Switched Multicom y 
N90-23977/3/GAR 
MULTIPROCESSORS 
Parallel Logic te Architecture. 
AD-A225 199/9/ 060,144 


System Factors in Real-Time Hierarchical Control. 
PB90-269473/GAR 060,205 
MULTISENSOR APPLICATIONS 
Akusto-optische Lokalisierung schneller, manoevrierender 
Hog, ao — localization of fast, maneuvr- 


Tee B90.81372/ GAR 060,238 


MULTIVARIABLE CONTROL 
Advanced Topics in Robust Control. Volume 1. Advances 
in Multivariable Control. 
AD-A225 164/3/GAR 060,196 
MULTIVARIATE ANALYSIS 
Advanced Topics in a Control. Volume 1. Advances 
in Multivariable Control 
AD-A225 164/3/GAR | 060, 196 
MUNICIPAL WASTES 
Apparatus and method for deliquifying material. Final 


report. 
DE90009058/GAR 060,694 


New technique for dewatering suspensions. Final ones 
DE90009139/GAR ” 


MSW subscale rotary combustor R&D support ong. 


Final report. 
DE90010845/GAR 060,455 


Characterization of municipal solid waste incinerator resi- 
dues for utilization: Leaching properties. 
DE90797091/GAR 060,773 
Emissions Reduction from MSW Combustion a 
Emissions. Reduction ‘Stategies. Pinel Aleport August 
missions trat leport 
1987-October 1989. 
PB90-269648/GAR 060,656 
MUON-CATALYZED FUSION 
Energy and Technology Review, April 1990. 
DE90013543/GAR 
MUON-DEUTERON INTERACTIONS 
Xe/D(sub 2) cross-section ratios at low X(sub Bj) from 
muon scattering at 490 GeV/c. 
DE90014385/GAR 062,257 
MUONIC ATOMS 
Wahrscheinlichkeiten 208) Po, (222) Th 
den myonischen Atomen (208) 
(Probabilities of radiationiess 
atoms (208) Pb, (232) Th, and (238) U) U). 
TIB/A90-81402/GAR 
MUONS 
ee ee ee ae gluons, and on vector 
meson production: New insights from dimuon 
DE90013160/GAR 062,062 


MUSCARINIC RECEPTORS 
Proceedings of the International Symposium 
of meg at Receptors (4th), Held in Wiesbaden ( 


poy tty on 20-22 July 1989. 
AD-A224 Geo/e/GAR 


MUSCLES 
Xenon Kinetics in Muscle Are Not Explained by a Model 
of Parallel Perfusion-Limited Compartments. 
AD-A224 657/7/GAR 061,093 
ee a TESTS 
Studies on Agent GA. Mutagenicity of Tabun 


Toxicity 
(GA) in the Ames Mutagenicity Assay. 
AD-A224 672/6/GAR 061,240 


MUTAGENS 
M and Carci bel Ambient hg om 
in . 
PB90 268027/GAR —" 060,669 
MX MISSILES 
President’s Ri 
Peacekeeper ( 
mary). 


062,218 
generated by supercon- 


062,245 


060,105 


060,768 


in 
Th und (238) U. 
muonic 


062,278 


061,091 


on Continuing the Acquisition of the 
Missile. Sechaias tap ences Gare 


NATURAL GAS 


PB90-238718/GAR 
MYASTHENIA GRAVIS 


Gravis: 
AD AzoS 8 817/7 


MYOCARDIAL CONTRACTION 
Cellular and Molecular Mechanisms of High Pressure Ino- 
tropy in Cardiac Muscle. 
AD-A224 944/9/GAR 
N-REACTOR 
MELCOR adaptation and validation for modeling of N Re- 


DE90012225/ _ 


059,755 


Biology and Treatment. 
061,122 


061,199 


061,675 

event tree analysis for postulated 
e accidents at N Reactor. 

DE9001 3558/GAR. 261,668 


Analysis of potential active component aging eects indi- 
cators at the N Reactor. 
DE90013867/GAR 061,635 


Carbon steel and related alloy corrosion in LOM! decon- 
ination solvents. 


taminai . 

DE90014342/GAR 060,934 
NUSAR: N Reactor Updated Safety Analysis Report, 
Amendment 21. 


DE90014395/GAR 061,638 


N Reactor Probabilistic Risk 9 supporting cal- 
culations. Volume 2. Appendices A 

DE90014703/GAR 061,527 
N Reactor Probabilistic Risk Assessment supporting cal- 
culations. Volume 1. Main report. 
DE90014707/GAR 


NASA PROGRAMS 
ing Automation and Robotics Technology for the 
Station Freedom and for the US Economy. 
N90-23899/9/GAR 062,327 
pmsay ee Business innovation Research Program Solicita- 
Date July 16, 1990. 
NoO-2e17S 8/GAR 
NATIONAL ENVIRONMENTAL POLICY ACT 
with NEPA. 


061,528 


059,551 


What about 
DE90012790/GAR 


oe GOVERNMENT 
ment should do more to improve US 


cre eas 060,394 


U.S. Government S' 
PB90-238726/GAR 
NATIONAL GUARD 


1988 Troop Shon gg Unit Attritee Research Project: Tab- 
ular Descriptions of the Army National Guard. 
AD-A225 117/1/GAR 061,300 


NATIONAL HEALTH INTERVIEW SURVEY 


Reporting Chronic Conditions in the National Health Inter- 
view Survey: A Review of — from Evaluation 


Studies and 
PB90-267428/GAR 060,783 


NATIONAL INSTITUTE OF STANDARDS AND 
TECHNOLOGY 
Publications of the National Institute of Standards and 
1989 Catalog. 
059,556 


060,763 


itandard General Ledger. 
059,539 


Technology, 
PB90-271818/GAR 


NATURAL CONVECTION 
Convection Naturelle Thermique et Solutale (Thermal and 
Fluid Natural Convection). 
PB90-265778/GAR 061,831 


NATURAL GAS 


Carbon Monoxide Cleavage by (Silox)3Ta (Silox = 
(t)Bu3SiO(-)): Physical, Theoretical, and Mechanistic In- 


vestigations. 
AD-A225 018/1/GAR 059,865 


Critical-region vapor-liquid equilibrium of the CH(sub 4)- 
CO(sub 2)-H(sub 2)S system. 
DE90012032/GAR 060,418 


Development of a ae Pressure Heat Exchange System 
(HiPHES) for reforming of methane. Final 
DE90012983/GAR 060,875 


See tight gas reservoirs. Annual report for 


fiscal 
061,393 


DE90013600/GAR 
Quarterly Review of Methane from Coal Seams Technol- 
061,398 


. Volume 7, Number 4, July 1990. 

90-265190/GAR 
Evaluation of SCR NOx Controls for Small Natural Gas- 
Fueled Prime Movers. Phase 1. Topical Report. 
PB90-270398/GAR 060,076 


Molecular Theory and Computer Simulation Studies of 
Gas Mixtures. Annual Report Janu- 
1-December 31, 1989. 
190-270422/GAR 


Evaluation of Treatment Ti 
Industry: Production Water/Waste M: 
ie Volume 1. Topical Report 


October 1 
PB90-271842/GAR 


Evaluation of Treatment T in the Natural Gas 
Industry: and bn 
1 


December 1,1990 KW-75 





PB90-271859/GAR 060,720 


Evaluation of Treatment Technologies in the Natural Gas 
wowns Production Water/Waste Management and Site 
Ri ition. Volume 3. Topical Report tember 1988- 
989. 


October 1 
PB90-271867/GAR 060,721 


NATURAL GAS LIQUIDS 
Thermodynamic and Transport Properties of Natural Gas 
Fluids in Pores. Annual Report January 1, 1989-Decem- 


060,487 


NATURAL LANGUAGE 
From Sepia Grammar to Systemic-Func- 
tional Text Generation: Escalating the Exchange. 
AD-A224 4 650/0/GAR 059,736 
NATURAL LANGUAGE (COMPUTERS) 
Formal Methods in Knowledge Representation. 
N90-23972/4/GAR 
ae — 


060,229 


Options for — Natural Resource 


Trane ime Impacts on pong Ae Instal 
AD ADS 801/27 891/2/GAR 061,281 


Environmental Enforcement: A Citizen’s Guide. 
ae 060,777 
Fiorida’s Coastal Resources: Technical Com- 
and Public Attitudes. 
272147/GAR 061,441 
NAVAL OPERATIONS 
ical and ee go Effects of Sustained Ship- 
board Operations on U.S. Navy Personnel. 
AD-A224 791/4/GAR 061,195 
NAVAL PERSONNEL 


Leukemia in US Nav 
AD-A224 665/0/GA\ 061,119 


Cross-Sectional Demographic Characteristics of Human 
Immunodeficiency = g Navy and Marine 


Corps Active-| Personnel. 
AD-A224 671/8/GAR 061,207 


Enlisted Personnel. 


and army iy go Effects of Sustained Ship- 
board Operations on U.S. Navy Personnel. 
AD-A224 791/4/GAR 


061,195 


Evaluation of the Navy’s Health Promotion Videotapes. 
AD-A224 794/8/GAR 060,790 


, Educational Level and Branch Member- 
’ Attitudes of Young, Male RAN Officers. 

2. Between Branches. 
AD-Az24 816/9/GAR 061,326 


for Organizational Quality-Theory and Imple- 
poe = J An Annotated Bibliography. 
AD-A225 040/5/GAR 061,294 


Introduction to Equal Employment Opportunity: Instructor 
Guide (Training Manual). oon 
749 


PB90-780628/GAR 
Introduction to Equal Employment Opportunity: Partici- 
—_ Manual). 
059,750 


PBoo 780836 


Managing the - Functions: Instructor Guide (Training 


PB90-780644/GAR 059,751 
Managing the EEO Functions: Participant Manual (Train- 


ing Manual). 
90-780651/GAR 059,752 
pom png Be Introduction to Equal Employment Op- 


evens Mer —— the EEO Functions. Attendee 
(Training Manual). 
PB90-780669/' Ps 059,753 


NAVCAMPRO (NAVAL CASE MANAGEMENT PROCESS) 
Control of + re Injury and Iliness in the 
U.S. Navy Civilian Work 
AD-A224 792/2/GAR 061,208 
NAVIER-STOKES EQUATION 
on Supercomputers for Computational 


N90-23366/9/GAR 059,569 
Computational Analysis of the Flowfield of a Two-Dimen- 
sional Nozzle. 


Ejector ; 
N90-23406/3/GAR 060,090 


Modele de Turbulence au Deuxieme Ordre: Ecoulements 

Complexes ou Stratifies (Second Moment Models of Tur- 

bulence: Complex or Stratified Flow). 

N90-23703/3/GAR 059,576 
le, and 


Effects of Reynolds Number, Rotor Incidence Ang 
Surface R on the Heat — Distribution in a 


Nooosrat 14/GAR a 


NAVIGATION 


ae Water Quality Characteristics at Selected 
Habitat Navigation Pool 8 of the Mississippi River, 
July 17 through October 31, 1988. 

PB90-267394/GAR 060,754 
NAVIGATION AIDS 


Navigation . _._acs What They Are and Where 


They 
N00-23422/0/GAR 061,457 


NAVIGATION SATELLITES 
a Introduction to Location and Navigation Capabili- 


060,092 


KW-76 VOL. 90, No. 23 


KEYWORD INDEX 


N90-23421/2/GAR 


NAVIGATION TECHNOLOGY SATELLITES 
GPS-NAVSTAR Location and Navigation System. 
N90-23433/7/GAR 062,363 
NAVIGATIONAL AIDS 
Guidance, Navigation and Control. Digital Emulation 
Technology Laboratory. Volume 1. Task 1: Digital Emula- 
tion Technol Laboratory. 
AD-A225 123/9/GAR 061,330 
Guidance, Navigation and Control. Digital Emulation 
Technology Laboratory. Volume 2. Task 2: Seeker Emu- 
lator Development. 
061,331 
Digital Emulation 


AD-A225 124/7/GAR 

Guidance, Navigation and Control. 

aw Laboratory. Volume 3. Task 3: Special Stud- 
AD-A225 125/4/GAR 061,332 
Guidance, Navigation and Control. Digital Emulation 


Technology Laboratory. Volume 5. Task 4, 5, and 7: Soft- 
— Development and GN and C Processor Develop- 


AD. A225 127/0/GAR 061,334 


Position and Heading Determination of a Continuous 
Mining Machine Using an Angular Position-Sensing 


System. 
PB90-265588/GAR 061,404 


NAVSTAR SATELLITES 
GPS-NAVSTAR Location and Navigation System. 
N90-23433/7/GAR 062,363 
NEAR MIDAIR COLLISIONS 
Study of the Relationships between Near Midair Colli- 
sions (NMAC’s), Midair Collisions (MAC’s) and Some Po- 
tential Causal Factors. 
PB90-268491/GAR 062,413 
NECK (ANATOMY) 
Normative Data Study of Isometric Neck Strength in 
Healthy, Adult, Males Ages 18-35. 
AD-A224 642/9/GAR 061,193 
NEODYMIUM CERIUM CUPRATES 
Synthesis, Transport and Microstructural Properties of 
Nd(1.85)Ce(0.15)CuO(4-Delta). 
pe 049/6/GAR 061,932 
~~ netic Properties of the Electron-Doped Surerconduc- 
tor Nd(2-x)Ce(x)CuO(4-Delta). 
AD-A225 050/4/GAR 061,933 
NEODYMIUM LASERS 
Flashlamp pumping of Nd:glass disk amplifiers. 
DE90013482/GAR 
NEON 
Polarization Effects in lonizing Collisions with Ne*(3-P2)- 
and Ne**(3-D3)-Atoms. 
N90-24127/4/GAR 062,265 
NEOPLASMS 
Nuclear particles in cancer treatment: Brief review. 
DE90006514/GAR 061,127 
Radiopharmaceutical chemistry. Foreign trip report, June 
28-July 9, 1988. 
DE90012379/GAR 061,219 
NEPTUNIUM 237 
Vegetation uptake from burial ground alpha waste trench- 


es. 
DE90012045/GAR 060,564 


NERVE CELLS 
Neuronal Mechanisms of Intelligence. 
AD-A224 897/9/GAR 
NETSIM COMPUTER PROGRAM 
NETSIM: A Computer Program for Simulating Detection 
and Location Capability of Regional Seismic Networks. 
AD-A224 811/0/GAR 061,356 
NETWORK ANALYSIS 
Distributed Bit Complexity of the Ring: From the Anony- 
mous to the Non-Anonymous Case. 
N90-23988/0/GAR 060,125 


Short Proofs on Multicommodity Flows and Cuts. 
N90-24061/5/GAR 061,033 


Disjoint Homotopic Paths and Trees in a Planar Graph. 
N90-24062/3/GAR 061,034 
Belief Networks in Plausible Reasoning. 
N90-24098/7/GAR 061,082 


jodicity and Recurrence Properties of a Markov Chain 
an Application to an Open Jackson Network. 

N90-24090/5/GAR 061,083 
NETWORK CONTROL 

ISDN in the Local Environment: The Cislan Project. 

N90-23985/6/GAR 060, 106 
NETWORK SYNTHESIS 

Standardized communication symbols to facilitate circuit 


59801201 1/GAR 060,269 
NEURAL NETS 

Statistical Decisions Utilizing Neural Nets. 

AD-A224 752/6/GAR 061,071 


Robust Planning and Control Using Neural Networks. 
AD-A224 895/3/GAR 060,846 


Neural Network Computing Techniques Applied to Esti- 
mation of Porosity in Ti 4 Sands Reservoirs. Phase 
Report January 11-March 990. 


061,456 


061,855 


061,196 


PB90-269614/GAR 


NEUROCHEMISTRY — 
Etude Neurophysiol 


061,425 


ue et Neurochimique des Struc- 
tures Pawcewar eh 0 Ajustements Posturaux Lies aux 
Mouvements es. and Neurochemical 
Study of Structures Governing Postural Adjustments to 


Movements). 
PB90-266842/GAR 061,204 
NEUTRINO DETECTION 


Progress report of a research program in experimental 
high energy physics. Task C Progress report for contract 


a a Jan 1, 1990-December 31, 1990. 
£90013321/GAR 062,077 


NEUTRINOS 
Prospects at high energies. 
DE90013038/GAR 
NEUTRON ABSORPTION 
Effect of temperature on the reactivity absorbed by 


xenon. 
DE90013951/GAR 062,188 


NEUTRON CAPTURE THERAPY 
Darstellung bormodifizierter Immunglobuline fuer die Neu- 
troneneinfangtherapie. (Characterisation of immunoglobu- 
a be used in neutron capture therapy after modifica- 


with boron). 
TIB/B90-81424/GAR 061,136 


NEUTRON DETECTORS 


Two-dimensional position-sensitive detectors for small- 
angle neutron scattering. 
DE90011285/GAR 062,002 


es gga Attempt to Measure Neutrons from Cold 


PpB00267873/ GAR 062,272 


NEUTRON DOSIMETRY 
Radiation protection. Foreign trip r | 8-16, 1988. 
DE90012352/GAR a diicaiae 061,217 
NEUTRON IRRADIATION 
pomertnaien Steel Irradiation Program: Semiannual 
—— Report for October 1989-March 1990. 
NUREG/CR-5591-V1-N1/GAR 061,674 
NEUTRON SOURCES 


Advanced Neutron Source. 
DE90013381/GAR 


062,044 


062,088 


Experience with position sensitive neutron detectors at 

the Intense Pulsed Neutron Source. 

DE90013680/GAR 062,123 
NEUTRON STARS 

Noise Variability in Cyg X-1 and Her X-1. 

N90-24200/9/GAR 059,683 


EXOSAT Observations of the Pulse Profile of Her X-1 
During Intermediate Intensity States in a 35-Day-Cycle in 


1985. 

N90-24201/7/GAR 059,684 
Role of Comptonisation in Energy Spectra of Standard 
QPO-Sou! 


irces. 
N90-24205/8/GAR 059,688 


NEUTRON TRANSPORT 
Preliminary simulations of the neutron flux levels in the 
Fermilab tunnel and proposed SSC tunnel. 
DE90014041/GAR 062,206 
NEUTRONS 
page nnny | conference on radiation shielding. Foreign 


tember 11-16, 1988. 
D DEe001 2862 j2/GAR 061,516 


Computation of the return current in encephalography: 
The auto solid 
DE90013186/GAI 061,132 


Preliminary Attempt to Measure Neutrons from Cold 


Fusion. 
PB90-267873/GAR 062,272 


NEVADA TEST SITE 
NTS Mesa rechar: 
DE90013273/GA\ 

NEW MEXICO 
Water Resources Data for New Mexico, Water Year 


1977. 
PB90-237249/GAR 060,736 


NEWSPAPERS 
News Magazine and Network Television News Coverage 
of the Munich Olympic Crisis, 1972. 
AD-A224 849/0/GAR 060,116 
NICKEL 


Bimetallic promotion of cooperative moeem transfer 
and heteroatom removal in coal liquefaction. 
DE90008843/GAR 060,594 


perigee ange catalyst materials: Hydrous metal oxide 
— for direct coal liquefaction. 
DE900129 6/G 059,918 


Two-stage, close coupled catalytic ee 4 “ coal. 
Fifth quarterly 1 October-31 December 
DE90013056/GAR 9 060,421 


Smoothing strategies for surface temperatures measured 


during transient boiling. 
DE90013705/GAR 060,975 


High resolution electron energy loss studies of surface vi- 
brations. Progress report, June 21, 1989-June 7, 1990. 


study FY 1989: Letter report. 
060,675 





DE90013803/GAR 059,930 
Development of alternative anode materials for molten 
carbonate fuel cells. Dutch MCFC Development Pro- 
— Fina! report May 1986 to December. 
:90797093/GAR 060,538 
NiO cathode dissolution and long term MCFC operation. 
(1E90797107/GAR 060,54 
Bestimmung von Spurenmetallen in Proben aus der mar- 
inen Umgebung 3 der Antarktis als —_ fuer - 
Verstaendnis des Transportes von 
Schwermetallen nd Analyse von Metalispuren in Reinst- 
kupfermatrices. (Determination of trace metals in sam- 
fase agg the marine environment and the Antarctic as a 
for understanding the atmospheric transport of 
heavy metals, and poe Be of metal traces in ultra-pure 


matrices). 
TIB/A90-81410/GAR 060,661 


NICKEL 58 
(e,e’c)-Koinzidenzexperimente zum Zerfall von Riesenre- 


xperi 
pony a in (58) Ni. ((e,e’c) iments on 


coincidence e: 
we ete resonances in (58) Ni). 
Tip/soo8) /GAR 062,281 


NICKEL 58 TARGET 
(e,e’c)-Koinzidenzexperimente zum Zerfall von Riesenre- 
sonanzen in (58) Ni. ((e,e’c) coincidence experiments on 
the decay of resonances in (58) Ni). 
TIB/B90-81 /GAR 062,281 
NICKEL 64 TARGET 
Binary and multifragment decay of very hot nuclei. 
DE90014186/GAR 062,244 


NICKEL ALLOYS 
tique fees oe 


Comportement Viscoplas' 

per ane — Viscoplastic Behavior 

PB 2eRTS/GAR 060,982 
Reports of the Government Industrial Research Institute, 


Ch ‘u, No. 30, March 1988. 
PB90-269028/GAR 060,986 


Etudes Fondamentales sur les Composes Intermetalli- 
Research on Intermetallic Alloys). 000.907 


Bag0.270280/GAR 

prmeaprny 2 oe vem en einer ferritischen FeNiAl-Legier- 
unter Boetahiun (Precipitation behaviour of a ferrit- 

ic ‘eNiAI alloy omy Roney 000,982 


TiB/890-61445/GAR 
Tensile pp ag of alloys 800H and 617 in the range 


20 to 
TIB/ vB90-81a86/ GAR 060,989 


NICKEL OXIDES 
Calculation of the solubilities of oxides in molten carbon- 


ates. 
DE90013682/GAR 059,928 


Development of new cathode materials for the use in 
molten carbonate fuel cells. Dutch MCFC development 
prograt imme. Final report May 1986 to December. 
1797092/GAR 060,537 
NICOTINIC RECEPTORS 
Use of a Sites for Generic Detection of Chemical 


ate ‘oxins. 
AD-A224 652/8/GAR 061,092 
NIGHT 
Evaluation of the Important Variables in Nighttime Con- 
struction. 
PB90-264409/GAR 062,386 


NIGHT VISION DEVICES 
ply Ny reer Qualities Criterion for Very Low Visibility Rotor- 


- Flight. 
AD-P005 059,597 


pti nn Evaluation of a Night Vision 
Goggle ent, ening nd for Night Low Level Oper- 


ation. 

AD-P005 990/7 060,246 
NIMBUS 7 SATELLITE 

NIMBUS-7 TOMS Antarctic Ozone Atlas: August Through 

November, 1989. 

N90-23837/9/GAR 059,728 
NIOBIUM 93 TARGET 

Models and for precompound angular distributions. 

DE90013475/GA 062,092 
NIOBIUM COMPOUNDS 

H and D in niobium, tantalum and vanadium. 

TIB/B90-81440/GAR 060,990 
NIOBIUM NITRIDES 

= of Nitrogen lons in lon-Beam Reactive Sputtering of 


AD-A224 960/5/GAR 061,925 
High temperature x-ray diffraction and Landau in- 
— of order-disorder transition in defect 1 


BBB001 18 1807/GAR 059,908 


NITRATES 
Investigations on the Structural, Electrical, and Magnetic 
of Nd(2-x)Sr(x)NiO(4+ delta). pes 


Aliages 


Properties 
AD-A225 081/9/GAR 


Journal of the National Chemical Laboratory for Industry, 

Vol. 85, No. 2, 1990. 

PB90-268970/GAR 061,154 
NITRIC ACID 


Transformation and ee 2 ate ae 
species: A view from the aqueous 


KEYWORD INDEX 


DE90013737/GAR 
NITRIC OXIDE 

I tion to define the physical/chemical constraints 

which limit NO(sub x) emission reduction achievable by 

reburning. Quart 5. 

cee 402/GAR 060,605 


Inv ition to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by 


reburning. Quarterly report 7. 
DE90012650/GAR 060,613 


| igation to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by 


reburning. Quarterly report 6 
DE90012651/GAR 


059,722 


060,614 


Novel liquid membrane technique for removal of SO(sub 
Aang By x) — flue gas. Final report, April 15, 1987- 
1 


February 
DE90013757/GAR 060,626 


NOx-char reactions: Kinetics and transport aspects. 
o— technical progress report, 1 January 1990-31 


larch 1990. 
DeS001 3785/GAR 060,627 


Untersuchungen zur technischen Relevanz der Entfer- 

nung von Stickstoffmonoxid aus Abgasen durch Absorp- 

tion in war nm Loesungen von Metalichelatkom- 

plexen. (Investigations in the technical relevance of the 

removal of nitrogen monoxide from exhaust gases by ab- 

sorption in watery solutions of metal chelate complexes). 

TIB/A90-81407/GAR 060,660 

Niedertemperatur-Aktivierung von CuPc zur katalytischen 

NO-Reduktion. (Low-temperature activation of CuPc for 

catalytic NO reduction). 

TIB/A90-81411/GAR 060,662 
NITRITES 

Journal of the National Chemical Laboratory for Industry, 

Vol. 85, No. 2, 1990. 

PB90-268970/GAR 061,154 
NITROGEN 

Aquatic Plant Control Research Program: Effects of 

Water Chemistry on Aquatic Plants: Interactive Effects of 

poe Carbon and Nitrogen on Biomass Production 

and Nutrition. 

AD-A225 026/4/GAR 061,706 


Focun te ss artificially ionized layers in the atmosphere. 
eon abe 2 eport, October 5-14, 1989. 
DE 13470/ GAR 059,699 


Novel liquid membrane technique for removal of SO(sub 
2)/NO(sub x) from flue gas. Final report, April 15, 1987- 
February 28, 1990. 
DE90013757/GAR 060,626 
Early reactivity and nitrogen release in pulverized coal 
combustion. pe omy within the — ‘Initial Stages 


of Combustion’ of Iriternational Energy Agency imple- 
menting agreement for a program of research, develop- 
ment and demonstration of coal combustion sciences, 


Annex 1. 

DE90797095/GAR 060,060 
NITROGEN COMPOUNDS 

Transformation and deposition of atmospheric nitrogen 

species: A view from the aqueous side. 

DE90013737/GAR 059,722 
NITROGEN DIOXIDE 

Nitrogen dioxide fluorescence following photolysis in a 

jt. 


je 
DE90014164/GAR 059,937 


NOx Control Technologies for Coal Combustion. 
IEA/CR-90/06/GAR , 


Einfluss von Schwefeldioxid und Stickstoffdioxid auf Poly- 
mere in Luft unter Belichtung. (Influence of sulfur dioxide 
and dioxide on polymers in air under lighting 


conditions). 
TIB/A90-81408/GAR 059,966 


NITROGEN IONS 
Cross sections for electron-ion collisions in dense plas- 
mas. Progress report, September 1, 1983-August 31, 


1987. 

DE90013046/GAR 062,051 

Frottement et Usure des Carbures de Tungstene Im- 

— d'lons Azote (Friction and Wear of Tungsten Car- 
with Nitrogen lon Implants). 

N90-28496/4/GAR 

NITROGEN OXIDES 

Advanced coal-fueled gas turbine — Annual tech- 

nical progress eet July 1988-June 1989. 

DE90009669/G. 060,067 


poo che Seah 2 ennal one enna 


060,961 


Quarterly report, 
DE90010009/GAR 


Combined SO(sub x), NO(sub x) removal and concentra- 
tion from flue met yg! through a membrane. 
BEe00 10028 GAR 060,596 
Combined SO(sub x), NO(sub x) removal and concentra- 
tion from flue gas through an electrochemical membrane. 


Quarterly report, June 20-September 30, 1988. 
DE9001 OT RGZSTGAR 060,597 


Combined SO(sub x), NO(sub x) removal and concentra- 
tion from flue gas through an electrochemical membrane. 
Quarterly progress report, March 1-May 31, 1989. 


NITROGEN OXIDES 


DE90010029/GAR 060,598 


I ition to define the physical/chemical constraints 
which “it NO(sub 0) emisaion reducton actiovele by 


Desoortas7/Gan 060,603 


Inv tion to define the physical/chemical constraints 
pee imit NO(sub x) emission reduction 


se30018 Quarterly 5. 
DE9001 402/GAR 060,605 


tion to define the physical/chemical constraints 
wich ee . Oe 
DEs00T8 Quarterly report No. 4 
DE900 12403/GAR 060,606 
I tion to define the physical/chemical constraints 
—= limit NO(sub x) emission reduction achievable by 


. Quarterly report No. 3. 
DE9001 404/GAR 060,607 


to define the physical/chemical constraints 
which yep pty 


oe. Quarterly report No. 2. 
DE9001 405/GAR 060,608 


Reduction of NO(sub x) and SO(sub 2) emissions from 
pa Bae 3 eS ae technical 


January 1-March 31, 1990. 
BeSoo12s2a/GAR 060,609 


wie it to define the physical/chemical constraints 
imit NO(sub x) bony ogy reduction achievable by 

. Quarterly report 
BESO /GAR 060,610 
Inv ition to define the physical/chemical constraints 
per ——<—_ = 6 


5E90013648/GAR —— 060,611 


entation ition to define the /chemical constraints 
which rit NOteub 9) emai reducton activa by 


erly report 8. 
Des0oT 48/6 GAR 060,612 


Inv tion to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by 
reburning. Quarterly report 7. 

DE9001 /GAR 060,613 
Commercial and Residential Energy Use and Emissions 
Simulation ere ol ‘eens Selection process, 

ture, and capabilities. 

DE90013533/GAR 060,620 


Commercial and Residential E Use and Emissions 
Simulation System (CRESS): Configuration for 
Ss commercial and residential sources: 1 


5£90013534/GAR 060,546 
Macroeconomic impacts of clean coal technologies and 
acid rain legislation: A comparative analysis. 

eran 060,621 


report to Congress: Clean coal technolo- 
gy program: 180 MWe demonstration of advanced tan- 

gentially-fired combustion techniques for the reduction oa 
a oxide (NO(sub x)) emissions from coal-fired boil- 
DE90013591 /GAR 060,624 
Transformation and deposition of creas nitrogen 
species: A view from the aqueous side. 
DE90013737/GAR 059,722 
NOx-char reactions: Kinetics and transport aspects. 
pare A technical progress report, 1 January 1990-31 
§£90013785/GAR 060,627 
Nitrogen dioxide fluorescence following photolysis in a 


DI 90014 168/GAR 059,937 


Sekitan ka 
peerage nenryochu 
tsuite no ichikosatsu. (S' 
coal derivel gaseous fuel ( 


tion mechanism by oxygen). 
e90503043/GA 
Bifuntan nensho ni tomonau NO(sub x) haichu minenbun 
doji teigen nensho no kaihatsu (2). Metan chun- 
yuho ni yoru kento. of low-NO(sub x) and 
ignition loss combustion technology on pulverized 
coal combustion (2)). 
DE90503047/GAR 060,054 
Teikarori nensho ni kansuru k (5). Nensho sho- 
teinenes 0 cydieee enetan pp my tee 
tc aeneueaen Gero Effects of methane on com- 
bustion characteristics). 
DE90503048/GAR 060,357 
Taiki kankyo monitoring mo no gorika shuho no kensho. 
(Objective method for assessing monitoring networks. 
ication of the method to an actual case). 
'90505577/GAR 060,634 
vag Apter 


flame). 
DE90507871/GAR 


NOx Control Technologies for Coal Combustion. 
IEA/CR-90/06/GAR 


December 1,1990 KW-77 





Evaluation of SCR NOx Controls for Small Natural Gas- 

Fueled Prime Movers. Phase 1. Topical Report. 

PB90-270398/GAR 060,076 
NITROGUANIDINE 

Toxic Potential of Nitroguanidine on Reproduction and 

Fertility in Rats. Volume 1. Part 1. oiniin 


AD-A224 663/5/GAR 
Toxic Potential of Nitr nidine on Reproduction and 
Fertility in Rats. Volume 2. Part 2. 

061,239 


AD-A224 664/3/GAR 
NITROUS ACID 
Poon sage ev and deposition of atmospheric nitrogen 
species: A view from the aqueous side. 
DE90013737/GAR 059,722 
NITROUS OXIDE 
Energy and climate change. Report of the DOE Multi- 
Laboratory Climate Change Committee: Revision 1. 
DE90013527/GAR 059,721 
Global climate trends and greenhouse gas data: Federal 
activities in data collection, archiving, and dissemination. 
Report to the Congress of the Unit "States. 
DE90013545/GA 
NMR IMAGING 
Experimentelie Untersuchungen von Gadolinium-DTPA 
und Eisenionen als orale Kontrastmittel in der Magnetis- 
chen Resonanz Ti Experiments with gadolini- 
um DTPA and iron ions as oral contrast media in magnet- 


ic resonance tomography). 
TIB/A90-81385/GAR 061,135 


NOISE 
Haidensen hanso ni Py spectrum kakusan tsushin ho- 
shiki no kiso kento. Giji zatsuon fugo no hassei hoho to 
sokan tokusei no kaiseki. (Fundamental study of spread 
spectrum communications system on power distribution 
lines carrier. Pseudonoise sequences generators and 
analysis of correlation). 
DE90503793/GAR , 
NOISE JAMMERS 
Effect of Worst-Case Multiple Jammers on Coded FH/ 
SSMA Systems. 
AD-A224 911/8/GAR 060,239 
NOISE MEASUREMENT 
Analysis of the Environmental Noise Situation around a 
Swedish Prototype Wind Turbine. 
N90-24116/7/GAR 060,542 
NOISE POLLUTION 
Acoustic noise measurements on the VSH 20-WPX-PRT1 
wind turbine rotor blades. 
DE90797106/GAR 060,540 
Experimental Performance and Acoustic Investigation of 
Modern, Counterrotating Blade Concepts. 
N90-23393/3/GAR 059,612 
Analysis of the Environmental Noise Situation around a 
— Swedish Prototype Wind Turbine. 
N90-2 060,542 


4116/7/GAR 
Physische Dienst TNO-TH, Jaarversiag ‘88 
Report in Technical-Physical Research). 


060,622 


Technisch 
(Activit 
N90-24223/1/GAR 060,887 


Stichting Nationaal Lucht- en Ruimtevaartlaboratorium, 
Versiag over Het Jaar 1987 (Activities Report in Aero- 


space and Aer ics). 

N90-24224/9/GAR 

NOISE REDUCTION 
Use of Radiation Efficiency in Noise Control Engineering. 
AD-A225 054/6/GAR 061,807 
Untersuchung von Massnahmen zur Minderung der Ger- 
aeuschemission bei Ultraleichtflugzeugen. (Investigation 
of actions to reduce noise emissions in ultralight air- 


crafts). 

TIB/A90-81375/GAR 059,623 
NOMENCLATURES 

Quick Guide of the Essential Concepts Used in Optical 


igital Data Disk Technology. 
N90-24178/9/GAR 061,798 


NON DESTRUCTIVE TESTS 
Ni Kokan Technical Report NO. 130, 1990. 
90-268061/GAR 060,864 
NON-METHANE HYDROCARBONS 


Nonmethane Organic Compound Monitoring Program and 
Three-Hour Air a Monitoring Program, 1989. 
060,647 


059,620 


PB90-265331/GAR 
NONCOMMISSIONED OFFICERS 

Dimensions of Army Commissioned and Noncommis- 

sioned Officer Leadership. 

AD-A224 933/2/GAR 061,285 
NONDESTRUCTIVE TESTING 

On-Line Quantitative Nondestructive Evaluation and 

Characterization of Tough Ceramics at Operating Tem- 


peratures (DURIP). 
AD-A224 730/2/GAR 060,868 


we egy Evaluation and Inspection Programs for 


P. 
AD-A22: 009/0/GAR 061,335 
NONDESTRUCTIVE TESTS 
Denjiha tansaho no dosuiro tunnel fukuko makiatsu rimen 
kudo kensa heno tekiyosei. (Application of the radar 
method to the detection of lining condition of the hea- 


drace tunnel). 
DE90507852/GAR 060,365 
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KEYWORD INDEX 


Acousto-Ultrasonic Nondestructive —— “4 Materi- 
als Using Laser Beam Generation and De ™ conser 


N90-23664/7/GAR 

Theory and Experimental Technique for Nondestructive 

Evaluation of Ceramic Composites. 

N90-23754/6/ ann 060,928 

Method of Ri hic Inspection of Wooden Members. 

PATENT-4 899 3: 060,844 
NONEQUILIBRIUM FLOW 

Upwind Formulations and Non Equilibrium ome. 

N90-23691 /0/GAR 059,573 
NONLINEAR ACOUSTICS 

Nonlinear Acoustics: Puprasten in x Periodic Wave- 

pe gs “heels ind Second. 

D-A224 738/5/GAR 061,806 

NONLINEAR SYSTEMS 

Estimating Short-Period Dynamics Using an Extended 


Kalman Filter. 
N90-23392/5/GAR 059,611 


Algorithmes, Regles et Strategies de Resolution Automa- 
tique pour |’Analyse non Lineaire des Coques (Algo- 
rithms, Rules, and Automated Solution Strategies for 
Non-Linear Analysis of Shells). 
PB90-269853/GAR 061,986 
NONLINEARITY 

Nonlinear Interactions in Mixing Layers and Compressible 
Heated Round Jets. 

059,572 


N90-23674/6/GAR 
Non-Linear Dynamic Analysis of Geared Systems, Part 2. 
N90-23732/2/GAR 060,830 
NONMETALLIFEROUS MINERALS 
Characterization of the 1986 Metal and Nonmetal Mining 
Workforce. 
PB90-265398/GAR 061,399 
NONPOINT SOURCES 
Proceedings of the International Symposium on Water 
Quality Modeling of Agricultural Non-Point Sources. Part 
1. Held at Utah” State University, Logan, Utah, on June 


19-23, 1988. 
PB90-258773/GAR 060,739 
Proceedings of the International Symposium on Water 


Quality Modeling of Agricultural Non-Point Sources. Part 
2. Held at Uta State University, Logan, Utah on June 


19-23, 1988. 
PB90-258781/GAR 060,740 
NOREPINEPHRINE 
Role of Central Monoaminergic Systems in Arousal and 
Selective Attention. 
AD-A224 873/0/GAR 061,098 
NORMAL DENSITY FUNCTIONS 
Gamma Process and the Poisson Distribution. 
N90-24089/6/GAR 
NORMAL DISTRIBUTION 
-~ , Equalizer Using Finite-Bit Power-of-Two Quan- 


AD-Az24 660/1/GAR 061,068 


NORTH KOREA 
Democratic People’s Republic of Korea: Government 
Structure. A Reference Aid. 
PB90-927907/GAR 059,541 
NORTH SEA 
Entwicklung eines wattgaengigen eee zur Oelbe- 
seitigung ge oy hiussbericht. (Develop- 
ment of an amphibious vehicle for the removal of oil pol- 
lution in mud flats (concept phase). Concluding report). 
TIB/A90-81417/GAR 060,722 
NORTHEASTERN REGION (UNITED STATES) 
Pulpwood Production in the Northeast, 1988. 
PB90-266263/GAR 
NOXSO PROCESS 
Proof of concept testing of the advanced NOXSO flue 
gas cleanup process. Quarterly progress report, July-Sep- 
tember 30, 1989. 
DE90008842/GAR 060,593 
Proof of concept testing of the advanced NOXSO flue 
— cleanup process. Quarterly technical progress report, 
january 1-March 31, 1990. 
DE90011455/GAR 060,602 
NOZZLE FLOW 
Analysis of Internal Flow in a Ventral Nozzle for STOVL 


Aircraft. 

N90-23404/8/GAR 059,617 

Computational Analysis of the Flowfield of a Two-Dimen- 

sional Ejector Nozzle. 

N90-23406/3/GAR 060,090 
NUCLEAR CHEMISTRY 

Isotope and Nuclear Chemistry Division annual report FY 

1989, October 1988-September 1989. 

DE90013607/GAR 059,967 
NUCLEAR DATA COLLECTIONS 

Cooperative research in the area of nuclear physics. For- 

= trip report, May 13-June 12, 1988. 

DE90012366/GAR 062,021 
NUCLEAR EXPLOSION DETECTION 

Radon transform for data reduction, line detection, and 
network preprocessing. 

060,261 


061,078 


061,349 


artificial neural 
DE90013521/GAR 
Guide for using data from the LNN seismic monitoring 
network. 


DE90013523/GAR 


NUCLEAR EXPLOSIONS 
Propagation of Regional Phases in the Basin and R: 
AD-AS24 862/3/GAR 060,249 
NUCLEAR FACILITIES 
PC-based simulations: Effective, low-cost, alternative 
training in tactical decision-making for the US Department 
Of E "s protective forces. 
DE90012583/GAR 061,679 
Contraband detection system using x-ray images. 
DE90012918/GAR 061,680 
Nuclear Criticality Safety Five-Year Outlay Program Plan, 
FY 1987-1991. 
DE90013083/GAR 061,677 


ASSESS Outsider module with multiple analyses. 
DE90013312/GAR 


Unattended optical surveillance equipment. 

DE90013403/GAR 060,251 

pr pn objectives and criteria for technical safety 
is at Department of Energy facilities and sites. 

DI 90019606/GAR 061,631 


Pre-operational radio-environmental studies of Plant 


Vogtle. 
DE90013627/GAR 060,682 


Effectiveness evaluation of insider protection eo 
DE90013866/GAR 061,692 


Radar airspace monitoring system. 

DE90013874/GAR 061,693 

Okochi-sho jusho gyoseki hokokusho 1988 nendo (dai 35 

kai). (Report on Okochi-Prize awarded achievements for 

1988(35th) commendation). 

DE90505613/GAR 061,639 
NUCLEAR FUEL REPROCESSING 

Technical exchange in robotics for reactor decommis- 

sioning between the USA and Japan. Foreign trip report, 

September 6-15, 1987. 

DE90013140/GAR 061,662 
NUCLEAR FUELS 

Properties of —~ 3)O(sub 8)-aluminum cermet fuel. 

DE90012044/G. 061,658 


Advanced technologies for water-cooled reactors. For- 
ign trip report, May 24-June 12, 1988. 
DE90012276/GAR 061,626 


Analysis and modeling of fission product release from 
heated uranium-aluminum plate-type reactor fuels. 
DE90012796/GAR 061,661 


Recent progress in the development of metallic fuel. 

DE90013664/GAR 061,669 
NUCLEAR FUSION 

— Attempt to Measure Neutrons from Cold 


PBOO. "367873/ GAR 062,272 


NUCLEAR MATERIAL MANAGEMENT 
ae appropriate test targets for portal weapons de- 


tection. 
DE90013000/GAR 060,248 


NUCLEAR MATERIALS DIVERSION 
THIEF: An interactive simulation of nuclear materials 


——. 
DE90013185/GAR 061,681 
Visual Artificially Intelligent Surveillance System to protect 


against the insider threat. 
DE90013367/GAR 061,664 


NUCLEAR MATERIALS MANAGEMENT 
Safeguards training course: Nuclear material safeguards 
for enrichment plants. Part 3, Uranium enrichment plant: 
Description, material control and accountability proce- 
dures, and saf 
DE90012220/GAR 061,659 


International safeguards: Accounting for nuclear materi- 


als. 
DE90012751/GAR 061,660 


Field testing of the Cobra Seal System. 
DE90013311/GAR 061,682 


Authentication system for use at the Fast Critical Assem- 


bly (FCA). 
DE90013354/GAR 061,684 


Universal Authenticated Item Monitoring System (AIMS). 
DE90013364/GAR 061,686 


PC-DYMAC: Personal Computer-DYnamic Materials AC- 
counting. Revision 1. 
DE90013541/GAR 061,666 


Effectiveness evaluation of insider protection programs. 
DE90013866/GAR 061,692 


NUCLEAR MEDICINE 
Nuclear medicine and radiation research. Foreign trip 
r , July 3-26, 1987. 
DE90012351/GAR 061,129 


Cardiology and nuclear medicine. Foreign trip report, Oc- 
tober 1-12, 1988. 
DE90012388/GAR 061,130 


Isotope and Nuclear Chemistry Division annual report FY 
1989, October 1988-September 1989. 
DE90013607/GAR 059,967 


060,250 


061,683 





NUCLEAR PHYSICS 


Physics Division progress report for period ending Sep- 
tember 30, 1989. 
062,005 


DE90012022/GAR 
Radiation physics. Foreign trip report, November 10, 
062,016 


1987-November 24, 1987. 
DE90012347/GAR 
Nuclear medicine and radiation research. Foreign trip 
r , July 3-26, 1987. 
DE90012351/GAR 
NUCLEAR POWER PLANTS 
Single port, two color particle sensing system for charac- 


terizing wet steam. 
DE90011707/GAR 061,624 


Passive monitoring of nuclear systems. Foreign trip 
report, May 18-30, 1988. 
061,628 


061,129 


DE90012369/GAR 


Proceedings of the first international seminar on seismic 
base isolation for nuclear power facilities. 
DE90012645/GAR 061,629 
Passive and inherent safety technologies for light-water 
nuclear reactors. 
DE90014215/GAR 061,637 


Licensee Event Report (LER) Compilation for Month of 


July 1990. 
NUREG/CR-2000-V9-N7/GAR 061,642 
Population Dose Commitments Due to Radioactive Re- 


leases from Nuclear Power Plant Sites in 1987. 
NUREG/CR-2850-V9/GAR 061,227 


Closeout of IE Bulletin 83-05: ASME Nuclear Code 
Pumps and Spare Parts Manufactured by the Hayward 
Tyler Pump Com) 

061,646 


pany. 

NUREG/CR-5297/GAR 

Multiloop Integral System Test (MIST): Final Report. 
061,647 


MIST Phase IV Tests. 

NUREG/CR-5395-V11/GAR 
Multiloop Integral System Test (MIST): Final Report. 
MIST Phase IV Tests (Addendum). 
NUREG/CR-5395-V11-A/GAR 061,648 
Evaluation of the Effects of Local Control Station Design 
Configurations on Human Performance and Nuclear 
Power Plant Risk. 

NUREG/CR-5572/GAR 061,649 
Prediction of Check Valve Performance and Degradation 
in Nuclear Power Plant Systems: Wear and Impact Tests. 
NUREG/CR-5583/GAR 061,651 


by List of Documents Made Publicly Available, July 1- 
1,1 


, 1990. 
NUREG-0540-V12-N7/GAR 061,652 
Enforcement Actions: Significant Actions Resolved. Quar- 
terly Progress Report April-June 1990. 
NUREG-0940-V9-N2/GAR 
NUCLEAR REACTION KINETICS 
ignals of a phase transition in nuclear breakup. 
DE90756442/GAR 
NUCLEAR REACTIONS 
Nuclear structure theory. Technical progress report, Sep- 
tember 1, 1989-June 30, 1990. 
DE90013949/GAR 062, 186 
NUCLEAR STRUCTURE 
Nuclear structure/nuclei far from stability. Report of 
Working Group II. 
DE90013732/GAR 062,133 
Nuclear structure theory. Technical progress report, Sep- 
tember 1, 1989-June 30, 1990. 
DE90013949/GAR 062,186 
NUCLEAR WEAPONS 
Trident SSBNs in START. 
AD-A224 699/9/GAR 061,322 
Tagging and fissile material verification concepts for nu- 
clear warhead dismantiement. 
DE90013653/GAR 061,633 
NUCLEI 
Binary and multifragment decay of very hot nuclei. 
DE90014186/GAR 
NUCLEIC ACID CONFORMATION 
Predicting structures of DNA and carcinogen-modified 
DNA by build-up techniques. 
DE90012931/GAR 061,145 
NUCLEIC ACIDS 
Studies on the Developments of Photosensitive Polymers 


a Nucleic Acid Analogs. 
PB90-267972/GAR 059,963 


NUCLEON-NUCLEON INTERACTIONS 
Lectures from the workshop on nucleon-nucleon brems- 
strahlung, January 25-26, 1990. 
DE90012740/GAR 062,027 
NUCLEOTIDES 
Predicting structures of DNA and carcinogen-modified 
DNA sg build-u - A techniques. 
DE90012931/ 061,145 
NUMBER THEORY 
Orderings of N-Tuples. 
AD-A224 884/7/GAR 
NUMERICAL ANALYSIS 


Exact Condition of the B-Spline Basis May Be Hard to 
Determine. 


061,653 


062,259 


062,244 


061,003 


KEYWORD INDEX 


AD-A224 722/9/GAR 061,000 
Chikei, netsuteki joken wo koryo shita haigasu kaxusan 
no suchi model no kaihatsu (2). Chikei wo koryo shita 
pened. ‘e no yosoku shuho no chosa. (Development of 
ic diffusion evaluation method incorporating 
thermal and topographical effects (2). Literature review of 
turbulence model under topographical condition). 
DE90503795/GAR 059,702 


Structural Behavior of Composites with Progressive Frac- 


ture. 

N90-23477/4/GAR 060,919 

cme Reports and Publications Through December 

N90-23898/1/GAR 060,227 
NUMERICAL CONTROL 

Test Matrix Sequencer for Research Test Facility Auto- 


mation. 
N90-23416/2/GAR 060,803 
NUMERICAL FLOW VISUALIZATION 


Prediction of Aerodynamic Performance of Airfoils in Low 
Reynolds Number Flows. 
059,565 


N90-23360/2/GAR 
Manuale Duso Del Codice Etf 3D (Codice ETF-3D: Euler 
Transonic Flow User Manual). 
N90-23362/8/GAR 059,566 
NUMERICAL INTEGRATION 
Adaptive Integration Over a Triangulated Region. 
PB90-269499/GAR 
NURSES 
Comparison of Power Perceptions Held by Female Nurse 
and Female Business Executives. po 


061,050 


AD-A224 955/5/GAR 


NUTRIENTS 
Aquatic Plant Control Research Program: Effects of 
= Chemistry on Aquatic Plants: Interactive Effects of 
a Carbon and Nitrogen on Biomass Production 
bo ant Nutrition. 
AD-A225 026/4/GAR 061,706 


Nutrient Release Rates from the Sediments of Saginaw 
Bay, Lake Huron. 
PB90-264839/GAR 061,381 
NUTRITION 
Injury Severity Scores and Nutritional Status in the 
Trauma Patients. 
AD-A224 685/8/GAR 061,121 
NUTRITIVE VALUE 
USDA Nutrient Data Base for Standard Reference, Ab- 
breviated Version, Release 9 (IBM PS/2-720K) (for 
Microcomputers). 
PB90-502501/GAR 061,172 
USDA Nutrient Data Base for Standard Reference, Ab- 
breviated Version, Release 9 (IBM PC/AT-1.2M) (for 
Microcomputers). 
PB90-502535/GAR 061,173 
USDA Nutrient Data Base for Standard Reference, Full 
Version, Release 9 (IBM PC/AT-1.2M) (for Microcomput- 


ers). 
PB90-502584/GAR 061,174 


USDA Nutrient Data Base for Standard Reference, Sup- 
plement to Release 8 (IBM PC/AT-1.2M) (for Microcom- 


puters). 
PB90-502592/GAR 061,175 


OBESITY 
Assessment of Body Weight Standards in Male and 
Female Army Recruits. 
AD-A224 586/8/GAR 
OBJECT ORIENTED REQUIREMENTS ANALYSIS 
Object-Oriented Software Requirements Specification for 
the UH-1 Helicopter Flight Simulator. 
AD-A225 041/3/GAR 059,758 
OBLIQUE WINGS 
ee on Supercomputers for Computational 


Aerodynamics. 
N90-23366/9/GAR 059,569 


OBSERVATION WELLS 
Overview of the Savannah River Plant water quality data- 


DE90013624/GAR 061,377 


OBSTACLE AVOIDANCE 
Efficient Motion Planning for an L-Shaped Object. 
N90-24073/0/GAR 
OCCUPATIONAL EXPOSURE 
Field Exposure of Chemical School Students and Cadre 
to Fog Oil and Hexachloroethane (HC) Smokes. 
AD-A225 008/2/GAR 061,251 
OCCUPATIONAL INJURIES 
Gaining Control of Occupational Injury and Illness in the 
U.S. Navy Civilian Work Force. 
AD-A224 792/2/GAR 


OCCUPATIONAL SAFETY 
Extension of the Kremers/Van Norren Model for Retinal 
= Damage and Consequences thereof for Occupa- 
tional Safety. 

AD-A224 879/7/GAR 


OCCUPATIONAL SAFETY AND HEALTH 
Fate of Ethylene Glycol in the Enviroriment. 
PB90-264672/GAR 060,775 


Mine Safety Education and Training Seminar. Proceed- 
ings: Bureau of Mines Technology Transfer Seminar, 


061,269 


"060,852 


061,208 


061,213 


OCEAN TIDES 


Pittsburgh, PA., May 17, 1988; Beckley, WV., May 19, 
1988; St. Louis, MO., May 24, 1988; and Reno, NV., May 


26, 1988. 
PB90-265570/GAR 061,403 


Reducing Back Injuries in Low-Coal Mines: Redesign of 
Materials-Handling Tasks. 
PB90-265620/GA\ 061,408 


Strahlenexposition der Arbeitskraefte und Abgabe ra- 
dioaktiver Stoffe mit der Fortluft bei der Wiederaufarbei- 
and gaseou Karlsruhe. (Occupational radiation exposure 

gaseous radioactive releases of the Karlsruhe re- 


‘ocessing plant). 
TiB/ B90-81391/GAR 


OCCUPATIONAL SAFETY AND HEALTH ACT 
Tiger Team assessment of the Brookhaven National Lab- 
oratory. Volume 2, 
DE90013588/GAR 061,210 


Tiger Team assessment of the Brookhaven National Lab- 
oratory. Volume 1. 
DE90013605/GAR 


OCCUPATIONAL SURVEYS 
Hrs oo gg of the 1986 Metal and Nonmetal Mining 
PB90-265398/GAR 


OCEAN BOTTOM 
Density-Sound Velocity Relationships for Two Marine 
Surface Sediment Classes. ig 
AD-A224 709/6/GAR 061,756 


Sea Bottom T 
N90-23854/4/GA 


OCEAN BOTTOM TOPOGRAPHY 
Correlation between ee | SeaMARC Ii, Sea- 
beam and SeaMARC | Sonar Data of the Same Seafloor 
on the Crest and Flanks of the East Pacific Rise; Quanti- 
fe oy a of System Resolution of Imaging of 
AD-A224 984/5/GAR 061,762 


bees ge Stress in the Oceans. 

5 172/6 

OCEAN CIRCULATION 
Circulation in the Al 
AD-A224 723/7/GA\ 


Annual Mean Transport in Puget Sound. 
PB90-265919/GAR 061,739 


Gulf of Mexico Physical Oceanography Program Final 
Report: Year 5. Volume 1. Executive Summary. 
PB90-266792/GAR 061,740 

aphy Program Final 


Gulf of Mexico 
061,741 


060,688 


061,211 


061,399 


with X-Band Slar. 
061,745 


061,744 


Basin during June 1986. 
061,715 


Physical Oceanogr 
Report: Year 5. Volume 2. Technical Report. 
PB90-266800/GAR 
OCEAN CURRENTS 
Circulation in the Aigerian Basin during June 1986. 
AD-A224 723/7/GAR 061,715 


Submesoscale Structure of the California Current Near 
San Clemente Island. 
AD-A224 874/8/GAR 061,717 


Modelling Bathymetric Control of Near Coastal Wave Cli- 
mate. Report 2. 
AD-A225 131/2/GAR 


bs = Stress in the Oceans. 
AD-A225 172/6 061,744 


Ocean Variability from Crossover Differences Derived 

from Altimeter Measurements. 

N90-23852/8/GAR 061,726 
Program Final 


Gulf of Mexico Physical Oceanography 
Report: Year 5. Volume 1. Executive Summary. 

061,740 
Program Final 


PB90-266792/GAR 
Gulf of Mexico Physical Oceanography 
Report: Year 5. Volume 2. Technical Report. 
PB90-266800/GAR 061,741 
OCEAN DATA ACQUISITIONS SYSTEMS 


Improved Meteorological Measurements from Buoys and 
= (IMET): Preliminary Comparison of Humidity Sen- 


PB90-265992/ GAR 059,716 


OCEAN ENVIRONMENTS 
Marine Turtle Habitat Plan. 
PB90-272113/GAR 

OCEAN MODELS 
Ocean Simulation Model for Internal Waves Computer 


Source Code. 
AD-A225 110/6/GAR 061,721 


OCEAN SURFACE 
Mean Sea Surface and Variability of the Gulf of Mexico 
Using Geosat Altimetry Data. 
AD-A225 046/2/GAR 061,718 
Ocean Variability from Crossover Differences Derived 
from Altimeter Measurements. 
N90-23852/8/GAR 061,726 
OCEAN TEMPERATURE 
Hydr Observations from the US/PRC Coopera- 


tive a in the Western Equatorial Pacific Ocean: 
PB90.265976/GAR 061,746 


OCEAN TIDES 
Vectorization of the Continental Shelf Model. 


061,722 


061,714 
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PB90-267592/GAR 
OCEAN WAVES 

Modelling Bathymetric Control of Near Coastal Wave Cli- 

mate. Report 2. 

AD-A225 131/2/GAR 061,722 

Upper Ocean Internal Waves in the Marginal Ice Zone of 


the Northeastern Greenland Sea. 
AD-A225 173/4 061,723 


OCEANOGRAPHIC DATA 
Noise Package: An Autonomous Ambient Noise Meas- 
urement System. 
AD-A224 852/4/GAR 060,237 


Oceanographic and Weather Data for Ice Camp Crystal 
during the AREA 88 Experiment. 
AD-A225 076/9/GAR 061,763 


OCEANOGRAPHY 
Abstracts of Publications and Presentations, 1989. 
AD-A225 107/2/GAR 061,720 


Sea Bottom ee with X-Band Slar. 
N90-23854/4/GA\ 061,745 


Alaska Sea Grant College Program Project Directory 
1990-1991. 
059,653 


061,742 


PB90-266875/GAR 


ony aed of Manuscripts eae in ny for Publica- 
tion Is Hole Oceanographic Institution). 
PB90-269986/GAR 061,769 
ODOCOILEUS VIRGINIANUS 
Bird Densities and Diversity in Clearcut and Mature Oak- 
Hickory Forest. 
PB90-266578/GAR 061,439 
ODORS 
Molecular Sensor Based on Olfactory Transduction. 
AD-A224 631/2/GAR 061,192 
Odor and Irritation Effects of a Volatile Organic Com- 
ind Mixture. 
}90-263310/GAR 060,644 
OFF-GAS SYSTEMS 
Moeglichkeiten der Rueckfuehrung gereinigter Abgase in 
einer Wiederaufarbeitungsaniage zur salvos der 
Strahlenexposition in der Umgebung. (Possibilities of re- 
cycling decontaminated off-gases in a fuel reprocessing 
plant in order to minimize the environmental radiation ex- 


e). 
1B/B90-81396/GAR 060,689 
OFF-PEAK ENERGY STORAGE 


Denchukenshiki koseino heat pump no kaihatsu. 4 
muyo system no energy koritsu to keizaisei hyoka. ( 
velopment of advanced heat pump for commercial use. 
Performance and economic evaluation of the system). 


DE90503997/GAR 


OFFICE OF MANAGEMENT AND BUDGET 
Initial OMB Sequester Report to the President and Con- 
ess for Fiscal Year 1991. 
B90-267188/GAR 059,835 
OFFICER PERSONNEL 
Dimensions of Army Commissioned and Noncommis- 
sioned Officer Leadership. panes 


060,505 


AD-A224 933/2/GAR 


Public-Private Ventures in Bachelor Quarters: A Solution 
to the Loss of Military Construction Projects. Volume 1. 
Findings, Conclusions, and Recommendations. 

AD-A225 129/6/GAR 061,306 


OFFSHORE DRILLING 
Synthesis of Available eee. Geological, Chemical, 
Socioeconomic, and Cultural Resource Information for 
the South Florida Area. 
PB90-266685/GAR 
OFFSHORE STRUCTURES 
Abrasion of Concrete by Ice in Arctic Sea Structures. 
PB90-266917/GAR 061,768 
OIL FIELDS 
Microseismic monitoring of the Chaveroo oil field, New 


Mexico. 
DE90012100/GAR 061,360 


New methods of —vems data analysis. Sedimentolo- 
study of an oil field 
E90501905/GAR 059,983 


Oii and Gas Field Code Master List (1990) and Oil and 
Gas Invalid Field Record List. 
PB90-502857/GAR 060,492 
OIL-FILLED CABLES 
i zetsuen OF cable no kurikaeshi mage hiro 


Hangoseishi 
tokusei. (Cyclic bending fatigue characteristics of laminat- 
ed paper insulated OF cables). 
060,297 


061,752 


DE90503410/GAR 


OIL POLLUTION 


Adaptations of Marine “1 ee to Chronic Hydrocar- 
bon Exposure. a 1o 
060,741 


PB90-263344/GAR 
Adaptations of Marine nisms to Chronic Hydrocar- 
bon Exposure. Volume 2 of 2. 


PB90-263351/GAR 060,742 
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Parallel Logic Programming Architecture. 
AD-Ad25 199/0/GAR ra 
PARALLEL PROCESSING (COMPUTERS) 


Cost of Conservative Synchronization in Parallel Discrete 
Event Simulations. 
060,165 


061,362 


061,800 


060,317 


060,187 


060,144 


N90-23912/0/GAR 


Parallel Algorithm for Global Routing. 
N90-23959/1/GAR ™ 


Concurrent Clean. 
N90-23974/0/GAR 060,183 


Block Runge-Kutta Methods on Parallel Computers. 
N90-23982/3/GAR 060,184 


Block Runge-Kutta Methods. 
N90-23983/1/GAR 


Structured NC. 
N90-23989/8/GAR 


Parallel Solution of Parabolic Equations. 
N90-24009/4/GAR 


PARAMECIUM 
Etude Moleculaire de |'Expression des Genes des Anti- 
jt nee de Surfac de la Paramecie (Molecular Study of the 
iene Expression of Paramecia Surface Antigens). 
PB90-266982/GAR 061,171 


PARAMETERIZATION 
Solution for the Variance-Penalized Markov Decision 


Problem Based on Parametric Linear Programming. 
N90-24100/1/GAR 061,065 


PARAMTER IDENTIFICATION 
Beitrag zur Genauigkeitsstei ing bei der Parameteri- 
dentifizierung nichtlinearer Prozesse am Beispiel der 
Flugzeugbewegung. (Contribution to increased accuracy 
in parameter identification of non-linear processes using 
the example of aircraft motion). 


060,172 


060,185 
060,126 


060,187 


TIB/B90-81365/GAR 


PARATHION 
Efiets des 


059,587 


inophosphores a |’Echelle Cellulaire en 
Milieu Marin. tection de I'Homme et et de Son Envir- 
onnement (Effects of Organophosphates on Cells in 
Aquatic Environments. Protection of Man and His Envi- 
ronment). 
PB90-266859/GAR 060,753 
PARTIAL DIFFERENTIAL EQUATIONS 
=— methods for solving nonlinear systems of 


52900 12390/GAR 061,009 
Traveling wave solutions of a set of coupled Boussinesq- 


like equat 
DE90013182/GAR 061,011 


Search for is 
DE90013963/G R 061,014 
Convergence Properties of the Runge-Kutta-Chebyshev 


Method. 
N90-24038/3/GAR 061,025 


PARTICLE BEAM FUSION ACCELERATOR 


lon beam generation and focusing on PBFA II. 
DE90013308/GAR 7 


—_ ion sources and target results on PBFA Il. 
DE90013310/GAR 062,074 


Laser-produced lithium ion source for pulsed-power iner- 
tial confinement fusion. 
DE90013401/GAR 061,470 


062,073 


SNL overview. 
DE90014327/GAR 


PARTICLE PRODUCTION 
Status of Pp) collider physics. 
DE9001 GAR 062,026 
Fractal structure in multiparticle production in e(sup + 
)e(sup (minus)) annihilations at 29 GeV. 
DE90013677/GAR 062,121 
PARTICLE SIZE 
— po jc color particle sensing system for charac- 


E9001 70 11 707 GAR GAR 061,624 


PARTICLE TRACKS 
pert A thin element accelerator program for optics 
and tracking. 
DE90014095/GAR 
PARTICLES 
Variable Air Flow Eddy Control. 
PAT-APPL-7-397 226/GAR 
PARTICULATES 
Henko sanran kyodo pattern kaiseki ni yoru bisho ryushi- 
lun no ryudo sokutei no tame no eikyo keisu gyoretsu. 
ace coefficient matrix for sizing of fine particles by 
pattern analysis of scattered polarized light). 
EGO 515/GAR 060, 
Early reactivity and nitrogen release in pulverized coal 
combustion. pe one within the ae ‘Initial Stages 
of Combustion’ of International Energy Agency imple- 
menting agreement for a program of research, develop- 
ment iw demonstration of coal combustion sciences, 


Anne: 
DE90797095/ GAR 060,060 


PASSENGER AIRCRAFT 


Avion: A Detailed Report on the Preliminary Design of a 
79-Passenger, High-Efficiency, Commercial Transport Air- 


craft. 
N90-23395/ 8/GAR 


PASSENGER FLOW 
Evaluation of Automatic Passenger Counters: Validation, 
Sampling and Statistical Inference. 
PB90-262759/GAR 062,426 
PASSENGER TRANSPORTATION 


Evaluation of Automatic Passenger Counters: Validation, 
Sampling and Statistical Inference. 
PB90-262759/GAR 062,426 


aw of Extended, Exurban Commuters within a 


Pe80.264375/ GAR 062,384 


PASSENGERS 
High Speed Civil Transport. 
N90-23396/6/GAR 

PASSIVE BIOLOGICAL TRANSPORT 
Active and passive calcium transport systems in plant 
cells. Progress ri , May 1986-June 1990. 
DE90013954/GA\ 

PASSIVE SOLAR COOLING SYSTEMS 
IEA solar heating and cooling program. Task 8: Passive 
and hybrid solar energy buildings: Final report 
DE90013711/GAR 0. 


159,800 
PASSIVE SOLAR HEATING SYSTEMS 
ow solar heating and cooling program. Task 8: Passive 


hybrid solar low energy buildings: Final report. 
DE90013711/GAR ™ 059,800 


Passive Solarenergienutzung in bewohnten Eigenheimen. 
Messergebnisse und tische Analyse fuer das So- 
larhaus in fohaasen Cee solar systems for in- 
habited — buildings. Measurements and energetic 
analysis of the Zweibruecken solar house). 

TIB/A90-81404/GAR 060,581 


061,478 


062,224 


060,641 


059,614 


059,615 


061,113 





foltmani 
TIB/B90-81422/GAR 


PASSIVITY 
New Directions in InP Solar Cell Research. 
N90-23662/1/GAR 

PASTURE 
Nant-y-Moch Grassland Improvement Study. 
PB90-269754/GAR 

PATERNITY 
—* Paternity Establishment Practices. Technical 


PB90-260894/GAR 062,421 


PATH SERVICE 
Performance Ai 
N90-23457/6/GAI 


PATHOLOGY 
Cardiac Perfusion versus Immersion Fixation for the Pro- 
duction of Artifact-Free Brain Sections. 
AD-A225 irra 061,125 


Neuropat des Agressifs de Guerre. Etudes des 
Lesions ales Provoquees par le Soman (Neuro- 
pa’ of Biowarfare Weapons. Studies of Soman-in- 
duced ‘al Lesions). 

PB90-265802/GAR 061,261 


PATIENT EDUCATION 
Effect of Structured Preadmission Preoperative Teaching 
on Patient Outcomes After Abdominal Surgery. 
AD-A224 579/3/GAR 060,789 
PATTERN RECOGNITION 
Soviet ima ttern recognition research. 
DE90010912/GAR 
PATTERNS 
Pattern Selection, Wave Formation, 
Vortex Breakdown in Spiral Flows. 
AD-A225 068/6/GAR 
PAVEMENT BASES 


Field and Laboratory Study of the Effects of Water Pump- 
ing Beneath Concrete Pavement Slabs. 
PB90-267121/GAR 


PAVEMENT MARKINGS 
Pavement “ae Program. 
PB90-264615/GA 062,392 


ina Evaluation of Durable Lane Delineation Mate- 


S. 
PB90-264623/GAR 062,393 


Evaluation of Pavement Marking Materials for Wet Night 

Conditions. Executive Summary. 

PB90-266206/GAR 062,398 
PAVEMENTS 

Condition Survey and Paver Implementation, Edwards Air 

Force Base (North Base), California. 

AD-A224 978/7/GAR 059,974 


Condition Survey and Paver Implementation Edwards Air 
Force Base, California. 
AD-A224 979/5/GAR 059,975 


Haiden chichuka ni okeru doboku kensetsu gorika gijutsu 
no kaihatsu. (Technical development of cost-efficient in- 
stallation of power distribution cables under pavements). 
DE90503041/GAR 060,3 


Study to Dev Fade ~~ of Data for Joint Repair Tech- 
niques. User’s 


PE90-2661 15/ GAR 060,007 


Sawed Joints in AC Pavement. 

PB90-266123/GAR 060,008 

Evaluation of Performance and Cost-Effectiveness of 

Thin Pavement Surface Treatments. 

PB90-266495/GAR 060,016 
tion et la Con- 


Code de Bonne Pratique pour la 

struction des Reyetements des Ponts a Tablier en Beton 
(Rules of Good Practice for the Design and Construction 
of Pavements on Concrete Bridge Decks). 
PB90-266891/GAR 060,017 


PAYLOADS 
— Study for a Microwave-Powered Ozone Sniffer 
ircrat 
N90-23397/4/GAR 059,616 
— ~ 


(059,814 
060,580 


060,756 


is of CCSDS Path Service. 
060,101 


060,212 


Turbulence and 
061,816 


059,994 


nostic method for measuring plasma-induced vol- 
tages on vente PBX-M stabilizing shell. 
DE90013563/GAR 061,890 
PCS (PACKAGED COGENERATION SYSTEM) 
User Data Package (UDP) for Packaged Cogeneration 


Systems (PCS). 

AD-A225 073/6/GAR 060,345 
PEACETIME 

Disease and Non-Battle Injury Rates For Marine Corps 

Enlisted Personnel during Peacetime. 

AD-A224 795/5/GAR 061,209 
PEAKS 

Effects of extracolumn convolution on preparative chro- 

matographic peak s \ 

DE90012441/GAR 059,851 
PEAT 

Microbial liquefaction of peat for the production of syn- 

thetic fuels. Final progress report. 


KEYWORD INDEX 


DE90012251/GAR 


PELLETING 
Application of Powder Pelletizing Technology to the Iron 
and Steelmaking Process. 
PB90-268053/GAR 


PENALTY FUNCTION 
Solution for the Variance-Penalized Markov Decision 
Problem Based on Parametric Linear Programming. 
N90-24100/1/GAR 061,065 


PENNING EFFECT 
Polarization Effects in lonizing Collisions with Ne*(3-P2)- 
and Ne**(3-D3)-Atoms. 
N90-24127/4/GAR 


PENNING TRAPS 
Mode Coupling in a Penning Trap: Pi-Pulses and a Clas- 
Ossi 


sical Avoided ing. 
AD-A224 774/0/GAR 


PEP STORAGE RINGS 

—_ B Factory based on PEP. 
DE90013578/GAR 

PERCEPTION 
Effect of Outcome Desirability on Comparisons of Numer- 
ical and Linguistic Probabilities. 
AD-A225 101/5/GAR 

PERFLUORO-N-DECANOIC ACID 
Two-Dimensional Electrophoretic Analysis of Subcellular 
Liver Fractions and Isolated Hepatocytes from Normal 


and PFDA Treated Rats. 
AD-A224 766/6/GAR 061,242 


PERFORMANCE 
2T/D kaatsu nidan funryusho sekitan gasukaro tokusei. 
Gasuka seino to char kyokyuryo tono sogo kankei ni kan- 
suru kento. (Characteristics of a 2T/D pressurized two 
ee ate Study of relation be- 


ae a and char recycle). 
DE90: 060,426 


2T/D kaatsu ond funryusho sekitan gasukaro tokusei. 
Unten kenkyu seika oyobi daihyoteki tanshu no shiken 
kekka. (Characteristics of a 2T/D pressurized two stage 
entrained-bed coal gasifier. Results of operational study 
and ition tests). 

DE90503045/GAR 060,427 


Koseino onreinetsu kyokyu heat pump system no kai- 
hatsu (4). 2dan asshuku system no shisakuki ni yoru 
seino hyoka to kaihatsu kadai no chushutsu. (Develop- 
ment of advanced heat pumps (part 4). Performance 
evaiuation and study on the associated technologies of 
two-stage compression system by making an experiment 
on the trial system) 
DE90503046/GAR 060,504 
Funryusho sekitan gasukaro tokusei kaiseki software no 
kaihatsu. Kyutan ryohi henkaji no 2T/ichinichi gaskaro 
seino yosoku. (Computer analysis on two stage entrained 
bed coal gasifier. Characteristics of a 2T/D gasifier at 
varyi Sou teed rate). 

DE! 5550/GAR 060,435 


PERFORMANCE EVALUATION 
Performance Evaluation of Concrete Overlays. 
PB90-267113/GAR 

PERFORMANCE (HUMAN) 
Complex Cognitive Performance and Antihistamine Use 


Executive Summary). 
AD-A224 602/3/GAR 061,181 
Bimodal Word Processing: Speed, Accuracy, and 


Memory. 
AD-A224 666/8/GAR 059,763 


cage the Time to Proficiency Model for Simultane- 
ication to Multiple Jobs. 
AD.ASS4 759/1/GAR 061,276 


Adaptable Driver-Car Interfacing and Mental Workload: a 
Review of the Literature. 
AD-A224 881/3/GAR 062,372 
Effects of Atropine Sulfate on Aviator Performance. 
AD-A224 916/7/GAR 061,188 
Human Performance Data Relevant to the Amored 
Family of Vehicles. 
AD-A225 121/3/GAR 061,304 
Evaluation of the Criterion Task Set. Part 1. Appendices 
A and B. Univariate Summaries. 
AD-A225 188/2/GAR 
PERFORMANCE PREDICTION 
Prediction of Aer ic Performance of Airfoils in Low 
Reynolds Number 4 
N90-23360/2/GAR 
PERFORMANCE TESTS 
Generalizability of Walk-Through Performance Tests, Job 
Pcyony Ratings, and Job Knowledge Tests Across 
Eight k 


Air Force 
AD-A225 011/6/GAR 061,291 


Performance analysis of a screenless (counter-current) 
Granular Bed Filter on a subpilot-scale PFBC Volume 1. 
Final report. 

060,346 


061,166 


060,949 


062,265 


061,991 


062,106 


061,074 


060,021 


059,770 


059,565 


DE90000486/GAR 


Koseino onreinetsu kyokyu heat pump system no kai- 
hatsu (4). 2dan asshuku system no shisakuki ni yoru 


PERSONNEL RETENTION 


DE90503046/GAR 060,504 
—- Simulatie en Beproeving i 
AC-Servo-: ing Mbv een TMS3 ae 
pra a (Design, Simulation, and bane Pe 
Field-Oriented AC Servo-Drive Using a TM5 3201 Signal 
Processor). 
N90-23658/9/GAR 
PERFUSION 
Liver as a Major Site of Immunological Elimination of 


Murine Trypanosome infection, Demonstrated with the 
Liver Perfusion Model. 
061,176 


van een Flux 


060,279 


AD-A224 746/8/GAR_ 


PERMEABILITY 
Generation and testing of random fields and the condi- 
tional simulation of reservoirs. 
DE90013467/GAR 

PERMIT APPLICATIONS 
Environmental Review of Potomac Electric Power Com- 
ag Proposed Chalk Point Combustion Turbine Facili- 
PB90-268632/GAR 

PERMITTIVITY 


Process for Lowering the Dielectric Constant of Polyi- 
mides Using Diamic Acid Additives. 
PATENT-4 895 972 


PEROVSKITES 


061,392 


060,778 


060,900 


Development of new cathode materials for the use in 
molten carbonate fuel cells. Dutch MCFC development 
——— Final report May 1986 to December. 
DE90797092/GAR 


PERSONAL COMPUTERS 
Thermal battery statistics and plotting programs. 
DE90013873/GAR ates 

PERSONAL INCOME 
Local Area Personal Income, 1983-88. Volume 3. Plains 


Pe80271 701/GAR 


PERSONALITY 
Personality Factors in Ca. Volume 1: 
Leader Characteristics and Crew Performance in a Full- 
Mission Air Ti 
N90-23370/1/GAR 
PERSONNEL 


Design Evaluation for Personnel, Training, and Human 
Factors (DEPTH). 
AD-A224 757/5/GAR 059,782 


oa hazard evaluation, an ‘eames to reguia- 
Formaldehyde in drinking water. ean 


De8001 2001/GAR 

Certification of welding and inspection personnel. Foreign 
trip report, November 15-November 20, 1987. 
DE90012314/GAR 060,835 
Tabletop exercises: Cooperative training for transporta- 
tion incidents. 

DE90013220/GAR 062,408 


Integral Monitored Retrievable St (MRS) Facility 
conceptual! design report. Volume 2, Regulatory assess- 
ment document. 
DE90013338/GAR 061,570 
Health hazards in the glass shop. 

DE90013660/GAR 060,785 
— Waste Vitrification Plant om safety analy- 

is report. Draft, Revision B, Volume 3. 
DESO! 3937/GAR 061,613 


Characterization of the 1986 Metal and Nonmetal Mining 


Workforce. 
PB90-265398/GAR 061,399 
PERSONNEL DETECTION 


Air Base Security: Developing an Operational Doctrine. 
AD-A224 640/3/GAR 060,252 


Visual Artificially Intelligent Surveillance System to protect 
— the insider threat. 
9001 061,664 


060,537 


060,342 


059,837 


Simulation. 
059,638 


3367/GAR 


PERSONNEL DEVELOPMENT 
Career Ladder AFSC 913X1. 
059,757 


Occupational 
AD-A225 012/4/GAI 


Education Career Ladder AFSC 751X0. 
AD-A225 015/7/GAR 


PERSONNEL DOSIMETRY 


Radiation protection. Foreign trip report, April 8-16, 1988. 
DE90012352/GAR 061,21 


PERSONNEL MANAGEMENT 


061,292 


Managing for Organizational Quality-Theory and Imple- 

mentation: An Annotated Bibliography. 

AD-A225 040/5/GAR 061,294 

Innovative amoy for weute Personnel in State 

Transportatio! 

PB90.267337/GAR 059,536 
PERSONNEL RETENTION 

Initial Effectiveness of the FY 1989 Medical Officer Re- 

tention Bonus. 

AD-A224 910/0/GAR 061,283 

Family Factors and Retention: First Annual In Process 

eview. 
AD-A224 932/4/GAR 061,284 
Family Impacts on the Retention of Military Personnel. 
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AD-A225 084/3/GAR 061,297 
1988 Troop Boe oy Unit Attritee Research Project: Tab- 
ular Descriptions of the U.S. Army Reserve. 

AD-A225 116/3/GAR 059,535 


1988 Troop Program Unit Attritee Research Project: Tab- 
ular Descriptions of the Army National Guard. 
AD-A225 117/1/GAR 061,300 
PERSPECTIVE — PERCEPTION) 
Stereopsis and the Combination of Surface Cues. 
AD-A225 109/8/GAR 061,201 
CONTROL 
Control of Insects AY Roseotoxin B. 
menage 956 343 
Acid and Esters as Insecticide Synergists. 
PR NT-4 956 353 
PESTICIDE RESIDUES 
of Sampling Methods for Determination of 
Pesticide Residue on Leaf Surfaces. 
PB90-271719/GAR 060,718 
PESTICIDES 
Impact, hazard, and risk assessment of toxic effects on 


nonhuman — 
DE90014204/GAR 060,772 
Dermal Absorption and Pharmacokinetics of Pesticides in 


Rats. 
PB90-263302/GAR 061,259 


Controlled-Release of Inorganic-Microencapsulated Or- 


Phosphor Pesticide Paint. 
Bigo-267408/ GAR 060,901 


Comparison of Sampling Methods for Determination of 
Pesticide Residue on Leaf Surfaces. 
PB90-271719/GAR 060,718 
PETN 
Ti/PETN accident investigation. Final report. 
DE90013611/GAR 
PETRI NETS 
Semantics of Data Flow Diagrams. 
N90-24181/1/GAR 
PETRO-SONDE INSTRUMENTS 


— of Electrotelluric Geophysical Techniques to 
Void Exploration in Subsidence Investigation 


and Control. 
PB90-267246/GAR 


PETROLEUM 
Contracts for field projects and ee research on 
enhanced oil recovery. Progress review No. 60 quarter 
ing September 30, 1989. 
061,386 


061,178 


061,179 


061,780 


060,190 
061,372 


endi 
DE 219/GAR 


International petroleum statistics report, February 1990. 
DE90012862/GAR 060,560 
Scale-up of miscible flood processes. Quarterly report, 
October 1989-March 1990. 

DE90013026/GAR 061,390 


Petroleum supply monthly, April 1990. 
DE90013247/GAR 060,471 
International petroleum statistics report, June 1990. 
DE90013465/GAR 060,561 
Kan taiheiyo chiiki no sekiyu furo ni kansuru shorai tenbo. 
(Future prospect for petroleum flow in circum-Pacific 


area). 
DE90503381/GAR 060,483 
PETROLEUM FRACTIONS 
Contribution to the structural study of petroleum deposit 
fluids by nuclear magnetic resonance. 
DE90501036/GAR 
PETROLEUM INDUSTRY 
Potential Effects of OCS Oil and Gas Activities on 
Oregon and Washington Indian Tribes: Description of 
a Legal Environment and Legal Status of 16 Speci- 


Tribes. 
PBO0.200896/ GAR 059,756 


PETROLEUM PRODUCTS 
International petroleum statistics report, February 1990. 
DE90012862/GAR 060, 


060,481 


monthly, April 1990. 


Petroleum 

DE90013247/GAR 
Kan taiheiyo chiiki no sekiyu furo ni kansuru shorai tenbo. 
(Future prospect for petroleum flow in circum-Pacific 


060,471 


area). 

DE90503381/GAR 060,483 

Assessing UST Corrective Action bey ong Early 

— of Clean-up Technologies for the Saturated 

PB90-266727/GAR 060,776 
PETROLEUM RESIDUES 

5 ikea, ——— research. eoy report No. 

5 lember 1, 1989 to November 30, 198: 

DE90008844/GAR 060,412 

Development of analytical procedures for coprocessing. 

7 technical progress report, October 1-December 

DE90010919/GAR 060,456 
PH VALUE 

On-line assessment of mixing in an acid waste neutraliza- 


tion system. 
DE90013313/GAR 060,730 


ly Based Pharmacokinetic Model 
‘Simunation for Retrospective Assessment 
of Exposure to Volatile Toxicants. 
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KEYWORD INDEX 


AD-A224 963/9/GAR 061,246 
aaa cite es mains me 
ats. 
PB90-263302/GAR 061,259 
PHARMACOLOGY 


Evaluation of Sodium Stibogluconate (Pentostam) and 
poem oee in the Treatment of American Cutaneous 


Leishmai 
AD-A224 820/1/GAR 061,185 


Mechanisms of Action of Low Molecular Weight Toxins in 
the Cardiovascular 


AD-A225 113/ yr eel 061,254 


Stabilized Nitric Oxide - Primary Amine Complexes Useful 
as Cardiovascular Agents. 

PATENT-4 954 526 061,190 
Pharmacomodulation de Reactivateurs de Cholinester- 
ases (Pharmacomodulation of Cholinesterase Reactiva- 
t 


lors). 
PB90-266834/GAR 061,191 


PHASE CHANGE MATERIALS 
Phase Change Material for Spacecraft Thermal Manage- 


ment. 
AD-A224 865/6/GAR 062,342 


Conference on free and moving boundary problems as 


related to heat transfer. Foreign trip report, June 10-20, 


1987. 
DE90012330/GAR 060,511 
PHASE DIAGRAMS 
Solid-Phase Equilibria for Metal-Silicon-Oxygen Ternary 
a ems |: Mg, Ca, Sr and Ba. 
A225 038/9/GAR 059,900 
ae EQUILIBRIUM 
Critical-region vapor-liquid equilibrium of the CH(sub 4)- 
CO(sub 2)-H(sub 2)S system. 
DE90012032/GAR 060,418 
Vapor-liquid equilibrium of coal derived fluids by continu- 
ous thermodynamics. 
DE90012397/GAR 060,419 
PHASE SHIFT CIRCUITS 
Design of an X-Band PIN Diode Phase Shifter by Com- 
puter Optimization--Translation. 
AD-A225 060/3/GAR 060,266 
‘ocal Latched Ferrite 


Feasibility Study of a Non-R 
oo Shifter in the 92-96 Gist requency Band--Trans- 
060,268 


AD-AD25 064/5/GAR 


PHENOL 
Phenol and Trichloroethylene Degradation by ‘Pseudo- 
monas al G4: Kinetics and Interactions between 


Substra 
PB90.264201 /GAR 061,170 
PHENOLS 


Novel Phenol Derivative and Process for the Production 


of the Same. 
PAT-APPL-7-574 014/GAR 059,958 
PHENYLS 


Acetylene Terminated Aspartimides and Resins There- 


from. 
PATENT-4 889 912 059,961 


PHILOSOPHY 
= on Intuitionism and the Philosophy of Mathe- 


N90-23901 /3/GAR 061,088 


PHONONS 
Quantum Coherence of a Narrow Band Interacting with 
Phonons and Static Disorder. 
AD-A224 658/5/GAR 061,909 
PHOSGENE 
Surface Photochemistry 
lodine-Covered any. 
AD-A224 726/0/GAR 
PHOSPHATE DEPOSITS 
a Availability and Supply: A Minerals Availability 


PB00-265562/ GAR 061,402 


Simulation Study of Self-Tuning Adaptive Control for 

Rougher Flotation. 

PB90-270166/GAR 061,426 
PHOSPHATE GLASS 

Short-range structure of fluorine-modified phosphate 


i 
E90013494/GAR 060,879 
PHOSPHORS 
Controlled-Release of Inorganic-Microencapsulated Or- 
anic Phosphor Pesticide Paint. 
B90-267493/GAR 060,901 
PHOSPHORUS 
Interactions of PF3 and PD3 with Clean, P-Covered and 
H(D)-Covered (100)-Oriented W Foil. 
AD-A225 148/6/GAR 059,901 


PHOTOCHEMICAL OXIDANTS 


of Phosgene on Clean and 
059,875 


and potenti 
DE90503786/GAR 


PHOTOCHEMICAL REACTIONS 
Unusual Photofragmentation Dynamics in the Multiphsion 
larization of Cr(CO)6/Methanel van der Waals tetero- 
clusters. 


AD-A224 690/8/GAR 059,872 


Surface Photochemistry of Phosgene on Clean and 
lodine-Covered on 
AD-A224 726/0/ 059,875 


Einfluss von Schwefeldioxid und Stickstoffdioxid auf P 
mere in Luft unter Belichtung. (Influence of sulfur dioxi 
and nitrogen dioxide on polymers in air under lighting 


conditions). 
TIB/A90-81408/GAR 059,966 
PHOTODETECTORS 
Apparatus and Method for Minimizing Polarization-in- 
duced Signal Fading in an Interferometric Fiber-Optic 
Sensor Using Input-Polarization Modulation. 
PATENT-4 932 783 060,289 
PHOTODISSOCIATION 
Fluorescent HD emission from photodissociation regions. 
TIB/B90-81382/GAR 059,693 
PHOTOGRAMMETRY 
Gebruik van Additionele Gps Waarnemingen in de 
Grootschalige Fotogrammetrie (Use of Additional Global 
Positioning — (GPS) Observations in Large Scale 
ey ramme' 
23778/5/ Kr 061,341 
valiamieeaiia FILMS 
Oscilloscope pnw at NTS. 
DE90013630/G. 
PHOTOGRAPHIC IMAGES 
Use of Polarization Methods in Earth Resources Investi- 


— 
D-A224 710/4/GAR 


PHOTOLUMINESCENCE 
Ultrafast Physics in Microstructure and Alloy Systems. 
AD-A224 762/5/GAR 061,912 
PHOTOMAPPING 
Te raphic Mapping from Spot Satellite Imagery. 
N90-23777/7/GAR 061,340 
PHOTON TRANSPORT 
Livermore electron elastic scattering data base. 
DE90010203/GAR 
PHOTONUCLEAR REACTIONS 


Neural-network approach to the problem of photon-pair 
combinatorics. 
DE90014212/GAR 062,246 


PHOTOPERIOD 


Biological manipulation of migration rate: The use of ad- 
vanced photoperiod to accelerate smoltification in year- 
ling chinook sa'mon. Annual report 1988/1989. 

061,158 


061,796 


061,442 


062,000 


DE90013804/GAR 


PHOTORESISTORS 


Studies on the Developments of Photosensitive Polymers 
by Using Nucleic Acid Analogs. 
PB90-267972/GAR 059,963 


Synthesis and Evaluation of Positive Tone Polysulfone 
ists 


Resists. 
PB90-267980/GAR 059,882 


PHOTORESISTS 
Soft x-ray resist characterization: Studies with a laser 
lasma x-ray source. 
E90013493/GAR 060,309 
PHOTOSYNTHESIS 


Photosynthesis and merce — trip report, 
November 1, 1987-November 25, 1 
DE90012312/GAR 061,110 


Gas exchange characteristics as indicators of the basic 
limiting factors in photosynthesis. Cumulative report for 
1987-May 1989. 
DE90012399/GAR 061,111 
PHOTOSYNTHETIC REACTION CENTERS 
Spectral hole burning studies of Photosystem |. 
DE90011737/GAR 
PHOTOTHERAPY 
Use of Visible Light for Treatment of Patients with HIV In- 


fection. 

PAT-APPL-7-531 674/GAR 
PHOTOVOLTAIC CELLS 

Recent technologica! advances in thin film solar cells. 

DE90000321/GAR 060,565 
PHOTOVOLTAIC CONVERSION 

Development of a general method for photovoltaic 

system analysis. 

DE90501908/GAR 060,574 
PHOTOVOLTAIC POWER PLANTS 

Taiyoko hatsuden system ni okeru chikudenchi unyoho 

no kento (2). Daiyoryo system ni okeru zanzon yoryo no 

fuheiko tokusei to sono yokuseiho. (Storage battery oper- 

ation technique of photovoltaic system to prevent the im- 

balance of state of charge (2)) 

DE90503032/GAR 060,343 
PHOTOVOLTAIC POWER SUPPLIES 


Interim qualification tests and procedures for terrestrial 
tovoltaic thin-film flat-plate modules. 
060,568 


E90000354/GAR 
Measurement_and ating phase for the solar-wind- 
in Korea. Final report. 
060,576 


061,109 


061,134 


plant SWEEP: 
DE90906334/GAR 





Solar powered pumping systems. Existing material, cost 
of a cubic meter, comparison with other pumping sys- 
tems, maintenance, appendix. 

DE90790628/GAR 060,579 


a and jane phase for the solar-wind- 
plant SWEEPS in Korea. Final report. 
T8/ 90-81431/GAR 060,584 


PHTHALOCYANINES 
Bis(Phthalocyaninato) Lanthanide Sandwich Compounds 
Exhibiting Mixed Valence Ligands. 
AD-A225 004/1/GAR 059,897 
ischen 


Niedertemperatur-Aktivierung von CuPc zur ka’ 

NO-Reduktion. (Low-temperature activation of CuPc for 
catalytic NO reduction). 
TIB/A90-81411/GAR 060,662 


PHYSICAL CHEMICAL TREATMENT 
Inve ition to define the physical/chemical constraints 
which limit nit NO (sub x) emission reduction achievable by 
reburning. Quart 
060,605 


erly report 5. 
ESCO! 402/GAR 

Inv tion to define the physical/chemical constraints 
which — NO(sub x) emission reduction achievable by 
reburning. Quarterly report No. 4. 

DE9001 403/GAR 060,606 
Investigation to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by 
reburning. Quarterly report No. 3. 

DE90012404/GAR 060,607 


Investigation to define the physical/chemical constraints 
which limit NO(sub x) yg reduction achievable by 
reburning. Quarterly report No. 2. 

DE90012405/GAR 060,608 


Investigation to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by 


060,610 


Inv ition to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by 
reburning. Quarterly report No. 9. 
DE90012648/GAR 060,611 
Investigation to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by 
reburning. Quarterly report 8. 
DE90012649/GAR 060,612 
Investigation to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by 
reburning. Quart 

060,613 


erly report 7. 
DE90012650/GAR 
Investigation to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by 
reburning. Quarterly report 6. 
DE90012651/GAR 060,614 
PHYSICAL PROPERTIES 
Sekitanbai umetate jiban no butsuriteki, rikigakuteki toku- 
sei. Rikujo umetatechi no baai. (Physical and mechanical 
properties of reclaimed ground by coal ash. Case studies 
on inland reclamation). 
DE90503040/GAR 060,710 


PHYSICAL PROTECTION 
Sandia National Laboratories technology transfer pro- 
ram for physical protection technologies. prneen 
1, 


E9003 Quarterly report No. 1. 
'646/GAR 


1E90013838/GAR 


PHYSICAL RADIATION EFFECTS 
Nuclear reactor pressure vessel flaw distribution develop- 


ment. Phase 1, NDE capability and sensitivity analyses. 
DE90013547/GAR 060, 957 


Heavy-Section Steel Irradiation Program: Semiannual 
Progress Report for October 1989-March 1990. 
NUREG/CR-5591-V1-N1/GAR 061,674 


Ausscheidungsverhalten einer ferritischen FeNiAl-Legier- 
bo unter Bestrahlung. (Precipitation behaviour of a ferrit- 

ic FeNiAl alloy under irradiation). 

TIB/B90-81435/GAR 060,962 


PHYSICALLY HANDICAPPED 
Reporting Chronic Conditions in the National Health Inter- 
view Survey: A Review of Tendencies from Evaluation 
Studies and Methodological Test. 
PB90-267428/GAR 060,783 


PHYSICIANS 
Initial Effectiveness of the FY 1989 Medical Officer Re- 
tention Bonus. 

AD-A224 910/0/GAR 


PHYSIOLOGICAL EFFECTS 
Behavioral-Physiological Effects of Red Phosphorus 
Smoke Inhalation on Two Wildlife Species. 
AD-A225 165/0/GAR 061,255 


PHYSIOLOGY 
Abstracts of Papers Presented at the Annual Meeti 
the Society of General Physiologists (42nd) Hel 
Woods Hole, Massachusetts 7-10 September 1988. 
AD-A225 137/9/GAR 061,202 


Biological manipulation of migration rate: The use of ad- 
vanced photoperiod to accelerate smoltification in year- 
ling chinook salmon. Annual report 1988/1989. 

DE90013804/GAR 061,158 


Etude ee aah age ag A et Neurochimique des Struc- 
tures Responsables Ajustements Posturaux Lies aux 
Mouvements (Neurophysiological and Neurochemical 
Study of Structures Governing Postural Adjustments to 
Movements). 


061,283 


KEYWORD INDEX 


PB90-266842/GAR 


PHYSOSTIGMINE 

Protective Effect of ra ace cored Plus Adjunct in Non- 

Human Primates Exposed to Soman. 

AD-A224 886/2/GAR 061,186 
PHYTOHORMONES 

Identification and manipulation of Rhizobium phytohor- 

Final report. 
061,169 


061,204 


mone genes. 
DE90013228/GAR 


PHYTOPLANKTON 
Single-Species Dominance in a Subsurface Phytoplank- 
ton Concentration at a Mediterranean Sea Front. 
AD-A224 715/3/GAR 061,695 
Water Mass Subduction and the Transport of Phytoplank- 
ton in a Coastal Upwelling System. 
AD-A224 861/5/GAR 061,701 
— PERFORMANCE 
Fighter Agility Metrics, Research, and Test. 
N90-23386/7/GAR 
PILOTS 
Effects of Atropine Sulfate on Aviator Performance. 
AD-A224 916/7/GAR 061,188 
Experimental Evaluation of the Cueing Procedures Used 
with the Pilot’s Line-of-Sight Reticle. 
AD-A224 935/7/GAR 061,198 
PIN DIODES 
Design of an X-Band PIN Diode Phase Shifter by Com- 
puter Optimization--Translation. 
AD-A225 060/3/GAR 060,266 
PINCH EFFECT 
Non-Maxwellian Electron Distribution Functions in Z- 


Pinch Plasmas. 
AD-A224 J02/ 1/GAR 061,872 


PINE TREES 
Extent of Ozone Injuries in ‘Pinus strobus’ Populations of 
Five Eastern National Parks in 1986. 
PB90-265133/GAR 
PINES 
Explorations of mechanisms regulating ectomycorrhizal 
colonization of boron-fertilized pine. Quarterly report, April 
1, 1990-June 30, 1990. 
DE90013109/GAR 059,649 
PINON CANYON MANEUVER SITE 
Text Excavations in the Pinon Canyon Maneuver Site, 
Southeastern Colorado, Volume 1. 
PB90-266776/GAR 059,747 
Test Excavations in the Pinon Canyon Maneuver Site, 
ern Colorado. Volume 2. 
PB90-266784/GAR 059,748 
PINS 
Controlled Crack Growth Specimen for Brittle Systems. 
N90-23543/3/GAR 060, 
PINUS STROBUS 
Extent of Ozone Injuries in ‘Pinus strobus’ Populations of 
Five Eastern National Parks in 1986. ‘eee 
061, 


059,609 


061,344 


PB90-265133/GAR 


PION-PROTON INTERACTIONS 
Workshop on heavy ion physics at the AGS: Outlook. 
DE90013809/GAR 

PION REACTIONS 
proms -range NN 0 A mee correlations in pion double 


exchai 
13118/ Re 062,058 


pons structure theory. Technical progress report, Sep- 

tember 1, 1989-June 30, 1990. 

DE90013949/GAR 062,186 
PIPELINES 

Study of dense phase cohesive coal transport in plugs. 

Quarterly report, January-March 1990. 

DE90008963/GAR 060,448 
PIPES 

Cryogenic testing of fluoropolymer-coated stainless steel 


tubing. 
DE90008022/GAR 060,897 


PIPES (TUBES) 
Fundamental Studies on Development of Ceramic Com- 


posite Pipes. 
PB90-267949/GAR 060,932 


Thermal Analysis of Directly Buried Conduit Heat Distribu- 

tion Systems. 

PB90-269481/GAR 060,507 
PIPING SYSTEMS 

Evaluation of Microbiologically Induced Corrosion in an 


Estuary. 
AD-A224 719/5/GAR 060,954 


PISOLITHUS TINCTORIUS 
Explorations of mechanisms regulating ectomycorrhizal 
colonization of boron-fertilized pine. Quarterly report, April 
1, 1990-June 30, 1990. 
DE90013109/GAR 059,649 
PLANETARY GEARS 
Efficiency Study Comparing Two Helicopter Planetary Re- 


duction Stages. 
AD-A224 /2/GAR 059,590 


PLANNING PROGRAMMING BUDGETING 
a DRGs at Silas B. Hays Army Community 
H Enhancement 


jospital: of Utilization Review. (Final 
Report for July 21, 1989-June 21, 1990). 


f 


PLASMA TURBULENCE 


AD-A224 858/1/GAR 


PLANT CELLS 
Active and passive calcium transport 


cells. Progress report, May 1986-June 1990. 
DE90013954/GAR 


PLANT GROWTH 
Aquatic Plant Control Research neon: Effects of Sa- 
linity and irradiance Conditions on the Growth, Morpholo- 
gy and Chemical Composition of Aquatic Ma- 


crophytes. 
AD-A225 023/1/GAR 061,703 


Aquatic Plant Control Research Program: Effects of 
Water Chemistry on Aquatic Plants: Interactive Effects of 
Inorganic Carbon and Nitrogen on Biomass Production 
and nt Nutrition. 

AD-A225 026/4/GAR 061,706 


Aquatic Plant Control Research Program: Pilot Study: 


Carbohydrate Allocation in Hydrilla Biotypes. 
AD-A225 027/2/GAR 061,707 


International workshop on integrated approaches to the 
Study of environmental stress on plant growth, February 
10-12, 1988. Final technical report. 

DE90013229/GAR 061,157 


PLANT PHYSIOLOGY 
Evaluation of Wildflower Plant me and Establishment 
Procedures for Georgia Road 
PB90-264656/GAR 059,652 


PLANT REGULATORS 
Simulation Study of Self-Tuning Adaptive Control for 
Rougher Flotation. 
PB90-270166/GAR 061,426 


PLANTS 
Gas exchange characteristics as indicators of the basic 
=o factors in photosynthesis. Cumulative report for 
lay 1989. 
DE90012399/GAR 061,111 
Photosynthesis in intact plants. Progress report. 
DE90013699/GAR 061,112 


Rangeland-plant response to elevated CO(sub 2). Part 2, 
Large-chamber system: Progress report. 

DE90013702/GAR 059,651 
Shokubutsu seitai no denki tokusei sokuteiho. 3. ge 
PH chosei heno tekiyo. (Continuous measurement of 
electrical characteristics in plants. 3. Application to hydro- 
ponic solution pH control). 
DE90507853/GAR 


PLASMA 
Phenomenology, diagnostics, and non-LTE effects in 
plasma-particle interactions. 
DE90013088/GAR 061,879 
PLASMA ARC SPRAYING 
Penne diagnostics, and non-LTE effects in 
ma-particle interactions. esuare 


060,791 


pen aaneme in plant 
061,112 


061,114 


Bee0o% 3088/GAR 


PLASMA CONFINEMENT 
— of nonneutral plasma in unconventional ge- 


BES00": 3048/GAR 062,052 


PLASMA FOCUS 
Simultane frequenz- und winkelaufgeloeste Thomson- 
Streumessung am Plasmafokus ‘POSEIDON’. (Simuitane- 
ous, frequency and ae Thomson scattering 
measurement in the EIDON plasma focus). 
TIB/B90-81390/GAR 061,905 
PLASMA GUNS 
Purazumatochi yo tangusuten bo denkyoku no sonmo. 
(Erosion of W-rod-electrode for plasma torch). 
DE90503411/GAR 060,960 
PLASMA IMPURITIES 
Power radiated from ITER and CIT by impurities. 
DE90014715/GAR 
PLASMA INSTABILITY 


Conference on vector and parallel computing. Foreign 
trip report, May 31, 1988-June 14, 1988. pan 
1, 


061,904 


DE90012368/GAR 


PLASMA JETS 
Instrument for measuring the momentum flux from atomic 
and charged particle jets. 
DE90013620/GAR 
PLASMA SHEET 
Nature of the plasma sheet boundary /ayer. 
DE90013158/GAR 
PLASMA SPRAYING 
Low Pressure Plasma 
PBS90-268020/GAR 
PLASMA SWITCHES 


Calculated non-linear magnetic field penetration of 
plasma opening switches. 
DE90013156/GAR 062,060 


Analysis of data from a test of — plasma opening 

switch geometries on Blackjack 5. 

DE90013642/GAR 061,474 
PLASMA TURBULENCE 

Resistive MHD turbulence. 

DE90012935/GAR 


061,892 


059,698 


Spraying. 
- 060,902 


061,878 
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‘new’ approach to the quantitative statistical dynamics of 

plasma turbulence: The optimum theory of rigorous 

bounds on steady-state transport. 

DE90013499/GAR 
PLASMAS (PHYSICS) 

a reconnection of plasma toroids with co- and 


counter-| 
061,889 


061,887 


helicity. 
DE90013501/GAR 


Technical Accomplishments of the NASA Lewis Re- 

search Center, 1989. 

N90-24220/7/GAR 062,268 
PLASMODIUM 

Organization and Expression of Plasmodial Genes Re- 

quired for Erythrocyte Invasion. 

AD-A224 856/5/GAR 


Antigenic Proteins of Plasmodium. 

PAT-APPL-7-483 516/GAR 
PLASMODIUM FALCIPARUM 

Molecular oo of Mefloquine Resistance in 


Plasmodium ao 
AD-A225 sry 061,143 


PLASTIC PIPES 
Workshop on Plastic Pipe Location, Westin Chicago 
Hotel, Chicago, —. May 1-2, 1990. 
PB90-27 /GAR 

PLASTIC PROPERTIES 
Critical Review of the State of Finite Plasticity. 
AD-A225 202/1/GAR 061,947 

nt d’UN Appareil de Mesure de Forces de 

Surface et de Nanorheologie (Development of a Device 
for Surface Tension Measurement and Phenomenological 


R ). 
N90-23568/0/GAR 060,953 


PLASTICS 
Novel Phenol Derivative and Process for the Production 


of the Same. 
PAT-APPL- 7- 574 014/GAR 059,958 


PLATINUM 


Combined SO(sub x), NO(sub x) removal and concentra- 
tion from flue gas through an electrochemical membrane. 
February-April 1987. 

060,595 


061,177 


061,151 


060,491 


Quarterly report, 
DE90010009/GAR 


PLATINUM COMPLEXES 
Journal of the National Chemical Laboratory for Industry, 
Vol. 85, No. 1, 1990. 
PB90-268962/GAR 059,945 


Journal of the National Chemical Laboratory for Industry, 
Vol. 85, No. 2, 1990. 
PB90-268970/GAR 


PLATINUM INTERMETALLICS 
Electrical Resistivity, Magnetic Susceptibility and Thermo- 
electric Power of PtGa2. 
AD-A225 035/5/GAR 061,928 


Electronic Study of Pt-Ga Intermetailic Compounds Using 
X-Ray Photoemission Spectroscopy. 
AD-A225 036/3/GAR 


PLECTREURYS TRISTIS SIMON 
Human Envenomization b 
(Araneae: Plectreuridae): A 
AD-A225 092/6/GAR 


PLUMES 
Vapour Cloud Modelling in the Risk Assessment of Major 
Toxic Hazards: Effect of Relative Humidity. 
PB90-267543/GAR 060,654 


PLUTONIUM 
Safe transport of radioactive materials. Foreign trip 
report, November 7, 1987-November 14, 1987. 
DE90012319/GAR 061,514 


Intrinsic densitometry techniques for high-burnup plutoni- 
um solutions. 
DE90013174/GAR 061,490 


MGA: A gamma-ray spectrum analysis code for determin- 
ing, a, isotopic abundances. Volume 1. Methods 


algorithms 
DE90013529/GAR 061,494 


Determination of plutonium concentration and isotopic 
compositions by isotope dilution gamma-ray spectroscopy 
on resin beads. 

DE90013531/GAR 061,495 


Studies of radionuclide sorption by clays in the Culebra 
Dolomite at the Waste Isolation Pilot Plant site, south- 
eastern New Mexico. 
DE90013594/GAR 


Transport of plutonium in snowmelt run-off. 
DE90013623/GAR 060,681 


Plutonium contamination in the Maralinga Tjarutja lands. 
060, 


061,154 


061,929 


Plectreurys tristis Simon 
ise Report. 
061,253 


061,591 


DE90622905/GAR 
PLUTONIUM 238 
Vegetation uptake from burial ground alpha waste trench- 
es. 
DE90012045/GAR 060,564 


Nuclear spectroscopy with Si PIN diode detectors at 
room temperature. 
DE90013681/GAR 062,124 


PLUTONIUM 239 
Vegetation uptake from burial ground alpha waste trench- 
es. 
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KEYWORD INDEX 


DE90012045/GAR 060,564 


Data for decay heat predictions and fission yield evalua- 
tion. Foreign trip report, September 5, 1987-September 


24, 1987. 
DE90012337/GAR 062,014 


Off-Site Radiation Exposure Review Project: Phase 2 

soils program. Revision. 

DE90012890/GAR 061,224 
studies of Plant 


Pre-operational radio-environmental 
060,682 


Vogtle. 
DE90013627/GAR 


Diffusive release of radionuclides into saturated and un- 

saturated tuff. 

DE90014307/GAR 061,619 
PLUTONIUM 240 

Off-Site Radiation Exposure Review Project: Phase 2 

soils program. Revision. 

DE90012890/GAR 061,224 
studies of Plant 


Pre-operational radio-environmental 
060,682 


Vogtle. 
De8001 3627/GAR 


Diffusive release of radionuclides into saturated and un- 
saturated tuff. 
DE90014307/GAR 
PLUTONIUM 241 
Off-Site Radiation Exposure Review Project: Phase 2 
soils program. Revision. 
DE90012890/GAR 


Pre-operational radio-environmental 


Vogtle. 
DE90013627/GAR 


PLUTONIUM 242 
Diffusive release of radionuclides into saturated and un- 

saturated tuff. 
061,619 


061,619 


061,224 
studies of Plant 


060,682 


DE90014307/GAR 


PLUTONIUM NITRATES 
Pacific Northwest Laboratory annual report for 1989 to 
the DOE Office of Energy Research. Part 1, Biomedical 


sciences. 
DE90013505/GAR 

PLUTONIUM OXIDES 
Pacific Northwest Laboratory annual report for 1989 to 
the DOE Office of Energy Research. Part 1, Biomedical 
sciences. 
DE90013505/GAR 061,226 
Stability constants important to the understanding of plu- 


tonium in environmental waters, hydroxy and carbonate 
complexation of PuO(sub 2)(sup + ). 
060,683 


061,226 


DE90013795/GAR 


POINT DEFECTS 
Point Defects with Lattice Distortion in CdTe and 


—— 

AD-A224 634/6/GAR 

POISONING 
Anticonvulsant Effects of Diazepam and MK-801 in 


Soman Poisoning. 
AD-A224 748/4/GAR 061,184 


Prophylactic and Treatment Drugs for Organophosphorus 
Poisoning. 
061,248 


061,908 


AD-A224 977/9/GAR 


POISSON DENSITY FUNCTIONS 
Note on the Optimality of the Generalized Shortest 
Queue Policy. 
N90-24081/3/GAR 


Gamma Process and the Poisson Distribution. 
N90-24089/6/GAR 


M/G/1 Queue with Permanent Customers. 
N90-24096/1/GAR 

POISSON EQUATION 
Gridless electrostatic field solver for particle simulation 
codes in cylindrical geometry. 
DE90013602/GAR 061,891 
Gamma Process and the Poisson Distribution. 
N90-24089/6/GAR 

POLARIMETRY 
Infrared Material Property Measurements with Polarimetry 
and Spectropolarimetry. 
AD-A224 940/7/GAR 061,844 


High Resolution Photographic Stokes Polarimetry of 

Small Scale Magnetic Flux. 

AD-A225 181/7/GAR 059,668 
POLARIZATION 

Use of Polarization Methods in Earth Resources Investi- 


—. 
D-A224 710/4/GAR 061,442 


Apparatus and Method for Minimizing Polarization-in- 

duced Signal Fading in an Interferometric Fiber-Optic 

Sensor Using Input-Polarization Modulation. 

PATENT-4 932 783 060,289 
POLARIZED BEAMS 

ne lattice proposal for polarized beam accelera- 


in SSC. 
E9001 4098/GAR 062,226 


POLARIZED TARGETS 
Polarized gas _ for storage rings. 
DE90013655/GA\ 

POLICIES 


Environmental Liabilities of Government Contractors and 
Agencies. 


061,063 
061,078 


061,064 


061,078 


062,119 


N90-24186/0/GAR 


Middle East Crisis and U.S. Energy Policy. 
PB90-960101/GAR 


POLITICAL PARTIES 
Ballot Access 4: For Political Parties. 
PB90-266461/GAR 


POLITICAL SYSTEMS 
Democratic People’s Republic of Korea: Government 
Structure. A Reference Aid. 
PB90-927907/GAR 


POLLUTANTS 
ae plans for site characterization. 
DE90013184/GAR 061,448 


Estimation of ground-water travel time at the Hanford 
Site: Description, - work, and future needs. 
DE90013208/GA\ 060,729 


Luminescence and Raman spectroscopy for biological 
analysis. Foreign trip report, May 30, 1990-June 12, 


1990. 
DE90013225/GAR 061,103 


Global climate trends and greenhouse gas data: Federal 
activities in data collection, archiving, and dissemination. 
Report to the Congress of the United States. 

DE90013545/GAR 060,622 


1988 environmental monitoring report, Sandia National 
Laboratories, Albuquerque, New Mexico. 
DE90013799/GAR 060,771 


Impact, hazard, and risk assessment of toxic effects on 
nonhuman organisms. 
DE90014204/GAR 060,772 


Untersuchungen zur Vielstoffaehigkeit eines den Kraft- 
stoff direkteinspritzenden und wandanlagernden Verbren- 
nungsverfahrens mit Fremdzuendung. (Multifuel tolerance 
of a combustion process with direct injection, wall appli- 
cation and spark ignition). 

TIB/A90-81423/GAR 060,084 


POLLUTION CONTROL 
Underground tank vitrification: Engineering-scale test re- 
sults. 
DE90013507/GAR 060,704 


Screening Protocol for Assessing Toxicity of Organic 
Chemicals to Anaerobic Processes. pean 
1, 


060,774 


060,407 


059,744 


059,541 


PB90-263252/GAR 


EPA's Pollution Prevention R and D Approaches and In- 
— into the Chemical Process Industry. 
PB90-263989/GAR 


POLLUTION LAWS 
Applicability of the integrative bargaining process for ne- 
gotiating and implementing federal facility environmental 
compliance agreements. 
DE90013222/GAR 


POLLUTION REGULATIONS 
Potential for long-term isolation by the Waste Isolation 
Pilot Plant disposal system. Status report. 
DE90013540/GAR 060,677 


POLLUTION SOURCES 
Commercial and Residential Energy Use and Emissions 
Simulation System (CRESS): Configuration for late 
a from commercial and residential sources: 198: 


test ru 
DE90012 3534/GAR 060,546 


POLOIDAL FIELD DIVERTORS 
Characteristics of toroidal energy deposition asymmetries 
in ASDEX. 
DE90014362/GAR 


POLYATOMIC MOLECULES 
Density effects on the molecular dynamics of the |2 ge- 
minate recombination reaction in liquid Xe. 
DE90013353/GAR 


POLYCHAETA 
Species Profiles. Life Histories and Environmental Re- 
quirements of Coastal Fishes and Invertebrates (South 
Florida). Reef-Building Tube Worm. 
AD-A224 840/9/GA\ 061,700 


POLYCHLORINATED BIPHENYLS 


PCB analysis: Status and challenges. 
DE90013666/GAR 


POLYCHLOROBIPHENYL COMPOUNDS 
2,3,7,8-TCDD, 2,3,7,8-TCDF and PCBs in Marine Sedi- 
ments and Biota: Laboratory and Field Studies. 
PB90-266735/GAR 


POLYCRYSTALLINE 
Examination of the Relationshi 4 between Surface En- 
hanced Raman Scattering (SERS) Intensities and Surface 
Concentration for Pyridine Adsorbed at the Polycrystalline 
Gold/Aqueous Solution Interface. 
AD-A224 801/1/GAR 


POLYETHYLENE 


Mechanical and Linear Viscoelastic Properties of High 
Density Polyethylene Obtained from Tensile and Dead- 
Load Creep Tests. 

AD-A225 203/9/GAR 


POLYETHYLENES 
Narrow structures observed in the p-p analyzing power. 
DE90014348/GAR 062,252 


Observation of narrow structures in the p-p analyzing 
power around 1 GeV. 


060,712 


060,765 


061,479 


059,925 


059,854 


060,750 


059,891 


059,955 





DE90014349/GAR 062,253 


CV cable no han dodenso kaimen arasa ga zetsuen 
hakai kyodo ni ataeru eikyo. (Influence of the interface 
roughness between the insulation layer and the semicon- 
ducting layer on the breakdown strength in XLPE power 


cables). 
DE90503999/GAR 


POLYGONS 
Finding Minimum Area K-Gons. 
N90-23967/4/GAR 


POLYHEDRONS 
Applications of Polyhedral Combinatorics to Multicommo- 
dity Flows and Compact Surfaces. 
N90-24060/7/GAR 061,032 
POLYIMIDES 
Process for Lowering the Dielectric Constant of Polyi- 
mides Using Diamic Acid Additives. 
PATENT-4 895 972 
POLYMER MATRIX COMPOSITES 
Generation of Thermoplastic Composites from Blends of 
Liquid Crystalline Polymers with Polypropylene. 
AD-A224 899/5/GA\ 060,906 


Structural Behavior of Composites with Progressive Frac- 


ture. 
N90-23477/4/GAR 060,919 


Rate Dependent Constitutive Models for Fiber Reinforced 
Polymer Composites. 
060,923 


N90-23492/3/GAR 
Demonstrationszentren fuer Faserverbundwerkstoffe 
(Demonstration Centers for Fiber Reinforced Materials). 


N90-23495/6/GAR 060,925 


POLYMERIZATION 
Kinetic Study of the Polymerization of Alkyl Vinyl Ethers 
by HI/I2 Catalyst. 
AD-A224 659/3/GAR 059,949 


Novel Phenol Derivative and Process for the Production 
of the Same. 
PAT-APPL-7-574 014/GAR 059,958 
Some _ 1-(Diorganooxyphosphonyl)Methyl-2,4- and -2,6- 
Dinitro-Benzenes. 
PATENT-4 886 896 059,960 


Nonintrusive Method and Apparatus for Monitoring the 


Cure of Polymeric Materials. 
PATENT-4 891 591 059,962 


Studies on the Developments of Photosensitive Polymers 
by Using Nucleic Acid Analogs. 
PB90-267972/GAR 
POLYMERS 

Solution Behaviour of a Random Copolymer of 
Poly(Isobuty! Methacrylate-t-Butylaminoethyl Methacry- 
late). 2. Viscosity and Light Scattering Intensity Studies. 
AD-A224 770/8/GAR 059,950 


Generation of Thermoplastic Composites from Blends of 
Liquid Crystalline Polymers with Polypropylene. 

AD-A224 899/5/GA\ 060,906 
Theoretical techniques for dynamics studies of polymers. 
Foreign trip report, July 30-August 22, 1988. 
DE90012358/GAR 059,956 
One-dimensional (sigma)-conjugated polysilylenes, sci- 
ence and technology. 

DE90012902/GAR 059,957 


— confirmation of diffusion-limited oxidation 


190012997/GAR 060,956 
International discussion meeting on relaxations in com- 
plex systems. Foreign trip report, June 22, 1990-July 1, 
1990. 

DE90014312/GAR 060,964 


Test and Evaluation of a Polymer Membrane Preconcen- 
trator, Final Report. 
PB90-267196/GAR 060,653 


am and Evaluation of Positive Tone Polysulfone 


esists. 
PB90-267980/GAR 059,882 
Bulletin of A aes Institute for Polymers and Textiles, 


No. 161, 19 
PB90-268707/GAR 059,964 


Memoirs of the Government Industrial Research Institute, 
broecnarw' No. 18, January 1990. Organo-Ferromagnetic 


Materials. 
PB90-269036/GAR 059,869 
Bulletin of Industrial Products Research Institute, No. 


111, June 1988. 
PB90-269101/GAR 059,965 


Einfluss von Schwefeldioxid und Stickstoffdioxid auf Poly- 


mere in Luft unter Belichtung. (Influence of sulfur dioxide 
and nitrogen dioxide on polymers in air under lighting 


conditions). 
TIB/A90-81408/GAR 059,966 
POLYNOMIALS 


licitly Solvable Complex Chebyshev Approximation 
Problems Related to Sine Polynomials. 
N90-24007/8/GAR 061,021 


Chebyshev Polynomials Are Not Always Optimal. 
N90-24008/6/GAR 061,022 


Bernstein Type Inequalities and a Weighted Chebyshev 
Approximation Problem on Ellipses. 
N90-24011/0/GAR 


060,388 


061,020 


060,900 


059,963 


061,023 


KEYWORD INDEX 


POLYPROPYLENE 
Generation of 
Liquid Crystalline P. 
AD-A224 899/5/GAI 

POLYVINYL CHLORIDE 
Malade Fuktspaerrar i Golvkonstruktioner (Painted Mois- 
ture Barriers in Flooring Systems). 

PB90-267006/GAR 059,819 

POPULATION DYNAMICS 
Individual-based modeling, population dynamics, and fish- 
eries recruitment success. 
DE90013826/GAR 

POROUS MATERIALS 
Investigation of ultrasonic wave interactions with fluid- 
saturated porous rocks. (Progress report). 
DE90012868/GAR 
Effective diffusion coefficient for porous rubble. 
DE90014037/GAR 060,685 
Thermodynamic and Transport Properties of Natural Gas 

Fluids in — Annual Report January 1, 1989-Decem- 


ber 31, 198: 
060,487 


ic Composites from Blends of 
with Polypropylene. 
060,906 


061,429 


061,361 


PB90-269606/ GAR 


POROUS WALLS 
Simulation laminarer Stroemungen in Kanaelen mit per- 
meablen Waenden. (Simulation of laminar flows in chan- 
nels with permeable walls). 
TIB/B90-81364/GAR 061,833 
PORPHYRINS 
Seitai busshitsu wo mogi shita nenryo denchi denkyoku 
shokubai no kaihatsu. Gosei porufirin no shokubai kassei. 
(Development of catalyst for fuel cells by mimicing bio- 
materials. Reduction of molecular oxygen to water cata- 
ed by iron prophyrin). 
E90503394/GAR 060,517 
PORTABLE EQUIPMENT 
Application of Electrotelluric Geophysical Techniques to 
Subsurface Void Expioration in Subsidence Investigation 
and Control. 
PB90-267246/GAR 061,372 


PORTLAND CEMENTS 
Alkali-Aggregate Reaction in Concrete Containing 
Ash: Final Report. ed 
PB90-267055/GAR 059,991 
PORTLAND (OREGON) 
Motivations of Extended, Exurban Commuters within a 


Pe80-264375/GAR 062,384 
Challenges Confronting Metropolitan Portiand’s Transpor- 
tation Decision-Making Regime. 

PB90-264383/GAR 062,385 
Analysis of Bus Ridership Potential to = Health Sci- 
ences bo Using a Geographic Information Sys- 
tems Approach. 

PB90-264433/GAR 062,387 

POSITION (LOCATION) 
— Introduction to Location and Navigation Capabili- 


NO0-23421 /2/GAR 


POSITION RECONSTRUCTION ALGORITHMS 
Examination of RTCA/DO-198 Position Reconstruction 
Algorithms for Area Navigation with the Microwave Land- 


ing System. 

AB-AD24 804/5/GAR 062,353 
POSITION SENSING 

Electronic Spirit Level Tilt Sensor. 

N90-23710/8/GAR 059,627 

Akusto-optische Lokalisierung schneller, manoevrierender 

Flugziele. (Acousto-optical localization of fast, maneuvr- 

ne air targets). 

TIB/B90-81372/GAR 060,238 
POSITION SENSITIVE DETECTORS 


Experience with position sensitive neutron detectors at 

the Intense Pulsed Neutron Source. 

DE90013680/GAR 062,123 
POSITIONING 

Helicopter Airborne Laser Positioning System one. 

N90-23399/0/GAR 

Workshop on Plastic Pipe Location, Westin pom 

Hotel, Chicago, lilinois, May 1-2, 1990. 

PB90-271 /GAR 060,491 
POSTULATED PARTICLES 

Untersuchung von Teilchenmodelien zur Erklaerung der 

GSI-Positroneniinien. (Study of particle models for the ex- 

planation of the GSI positron lines). 

TIB/A90-81399/GAR 062,275 
POSTURE 


Etude Neurophysio 
tures Responsables 


061,456 


et Neurochimique des Struc- 
pe ne pa Posturaux Lies aux 


Mouvements ay cme ay ee Neurochemical 
Study of Structures Governing Postural Adjustments to 
Movements). 
PB90-266842/GAR 
POTASSIUM 
Observation of the Collapse and Revival of a Rydberg 


Electronic Wave Packet. 
AD-A224 778/1/GAR 061,992 


POTASSIUM PERCHLORATES 
| model for pressure-time history of granu- 
lar pyrotechnic materials in a closed system. 


061,204 


POWER REACTORS 


DE90012761/GAR 061,787 
Compaction of TiH(sub 1.65)/KCiO(sub 4) pyrotechnic 
ing confined burn. 


powder 
DE90013199/GAR 061,789 


POTENTIAL FLOW 
imentale de la Couche Limite Instationnaire 


Etude 


tudy of the Unsteady 
Boundary Layer on a Plane Oscillating Plate. Optimization 
and Validation of a Code to Compute Potential Flow/ 
Boundary Limit Coupling around a Plane Plate and Oscil- 
lating Airfoil). 
PB90-265695/GAR 059,578 
POWDER METALLURGY 


Consortium for Materials Development in . 
N90-23575/5/GAR — 


One S pea Cate one Composites. 
PATENT-4 904 538 — 060,930 


POWDER METALS 
Application of Powder Pelletizing Technology to the Iron 
and Steelmaking Process. 7” 
PB90-268053/GAR 060,949 
POWDERS 
Synthesis of high purity sinterable silicon carbide powder. 
Final report. 
DE90012029/GAR 060,874 
pie ae of TiH(sub 1.65)/KCIO(sub 4) pyrotechnic 
powder duri ng confined burn. 
DE90013199/GAR 061,789 


Development of new cathode materials for the use in 
molten carbonate fuel cells. Dutch MCFC development 


a. Final report May 1986 to December. 
DE90797092/GAR 060,537 


of alternative anode materials for moiten 
Development Pro- 


062,347 


Development 
carbonate fuel cells. Dutch MCFC 
———. Final report May 1986 to December. 
:90797093/GAR 
POWER 
AE ho ni yoru boron sen(prime)i kyoka aluminum fukugo 
zairyo no hakai yoshiki no kenkyu (2). AE hakei to sono 
power spectrum kara no kento. (Study on failure modes 
boron fiber reinforced aluminum composite materials 
by — part 2. Power spectrum analysis of AE 
waves). 
DE90505522/GAR 
POWER CONVERTERS 
Secondary Side CMOS Feedback Control Integrated Cir- 


cuit. 
AD-A224 580/1/GAR 060,264 
POWER DISTRIBUTION 
Sekitetsushingata amorufasu hen(prime)atsuki no seino 
— re of stacked-core amorphous trance- 
lormers). 
DE90503414/GAR 
POWER DISTRIBUTION SYSTEMS 
Effects of pulsed-power loads upon an electric power 


BEs001 3049/GAR 060,374 


Vulnerability of electric power to geomagnetic storms. 
DE90013929/GAR 060,376 


Haiden chichuka ni okeru doboku kensetsu gorika gijutsu 
no kaihatsu. (Technical development of cost-efficient in- 
stallation of power distribution cables under pavements). 
DE90503041/GAR 060,378 
Sohaiden setsubi ni okeru daidenryu aku gensho to sono 
taisaku. (High current arc and its counter- 
aa a - 
DE90503382/GAR 060,379 
POWER GENERATION 

Advanced steam utility cycle for utility applications. 
DE90013894/GAR 060,355 


Proceedings of the predator-prey modeling workshop. 
DE90014149/GAR 060,734 


POWER LINES 
Mitsubishi Cable industries Review, No. 79, April 1990. 
PB90-267832/GAR 060,299 
oo Properties of Carbon-Black-Filled Polymeric Materi- 
Ss. 
PB90-267857/GAR 060,301 


POWER PLANTS 
1988 nendo kenkyu seika nenpo (1). Sekitan, chinetsu 
a ea a Geaend caeak on Gin cone 
1988 (Part 1). Development of coal and geothermal 


energy). 
DE90%03102/GAR 


Hatsuhendensho kaminari jikoritsu keisan puroguramu no 

kaihatsu. ym hassei kakuritsu ni motozuku kamin- 

ari jikoritsu hyok FE geen ey of substation lightning 
. Rate Ystimation program). 

DE90503399/GAR 060,381 


POWER REACTORS 
Nuclear reactors built, being built, or planned: 1989. Sup- 


Bes0008254/ GAR 061,622 


December 1,1990 KW-87 


060,538 


060,386 


060,482 





POWER SPECTRA 
Separable Cross-Entropy Approach to Power Spectral 


Estimation. 

AD-A224 651/0/GAR 061,799 
and Experimental Technique for Nondestructive 

Evaluation of Ceramic Composites. 

N90-23754/6/GAR 060,928 


POWER SUBSTATIONS 
Hatsuhendensho kaminari jikoritsu keisan puroguramu no 
kaihatsu. Kadenatsu hassei kakuritsu ni motozuku kamin- 
ari culage, Rate ex - Ra my of substation lightning 

late estimation 
99/GAR — 060,381 

mi. SUPPLIES 
Fuji Electric Journal, Vol. 63, No. 6. 
PB90-269424/GAR 


POWER SYSTEMS 
On-line gaibu keito suitei ni yoru daccho boshi seigyo. Jir- 
itsu eee eee seigyo no kihon ronri no kaihatsu. (Step- 
out prevention control on-line estimation of exter- 
nal system. Development of fundamental logic). 
DE90S03400/GAR 060,382 
SVC ni yoru anteido kojo taisaku. Kaiseki puroguramu no 
kaihatsu ah pee — ni satty by SVG. Funder _ 
provement of steady state stabil ‘undamen 

studies of SVC oan longitudinal power system —_— 


DE90503401/GA 060,383 

en network no unyo keitai to shuyo 
no taikeika. (Network configuration and sys- 

comieation cog: information for autonomous decentralized 


control). 
DE90503791/GAR 060,362 
POWER TRANSMISSION 


High power i 
Deod19s16/ AR 


POWER TRANSMISSION LINES 
Sohaiden setsubi ni okeru daidenryu aku gensho to sono 
taisaku. par ge. current arc phenomena and its counter- 
measures on transmission and distribution lines). 
DE90503382/GAR 060,379 


bet ion hg hassei sochi no kaihatsu. (Development of 
a facility to produce steady state ion flow field). 
DE90503398/GAR 060,380 


On-line gaibu keito suitei ni yoru daccho boshi seigyo. Jir- 
itsu bunsangata seigyo no kihon ronri no kaihatsu. (Step- 
out prevention control through on-line estimation of exter- 
nal system a of fundamental logic). 

DE90503400/GAR 060,382 


Kobunshi zetsuenzai no hiraiki yoki heno tekiyo. 22kV 

haidenyo gyappuresu hiraiki no kaihatsu. (Application of 

— insulating materials for surge arrester —. 
lopment of type polymer arresters for 22! 


060,390 


060,369 


matchers with 100-ps risetime. 
061,472 


class distribution li 
DE90507843/GAR 


PRANDTL NUMBER 


Low Prandtl Number Convection in a Rectangular Cavity 
with Longitudinal Thermal Gradient and Transverse G-Jit- 


ters. 
N90-23695/1/GAR 


PRASEODYMIUM COMPOUNDS 

Very low temperature studies of hyperfine effects in 

metals. Final report, August 1, 1984-December 31, 1988. 

DE90013960/GAR 067, 961 
PRASEODYMIUM INTERMETALLICS 

Very low temperature studies of ine effects in 

metals. Final report, August 1, 1984-December 31, 1988. 

DE90013960/GAR 061,961 
PRECIPITATES 

Evaluation of Commercial Additives for Fuel Stability En- 

hancement; Bottle Tests at 65 deg C. 

AD-A224 868/0/GAR 060,443 
PRECIPITATION HARDENING STEELS 

Ausscheidungsverhalten einer ferritischen FeNiAl-Legier- 

unter Bestrahlung. (Precipitation behaviour of a ferrit- 

ic FeNiAI alloy under irradiation). 

TIB/B90-81435/GAR 060,962 
PRECONCENTRATORS 

Test and Evaluation of a Polymer Membrane Preconcen- 

trator, Final a a4 

PB90-267196/GAR 060,653 
PREDATOR-PREY INTERACTIONS 


Developing a predation index and evaluating ways to 
reduce salmonid losses to predation in the Columbia 
River Basin. Annual progress report, August 1988-Sep- 


tember 1989. 
DE90014145/GAR 061,433 


Proceedings of the predator-prey modeli —. 
DE90014149/GAR 734 


PREDICTION ANALYSIS TECHNIQUES 
Se S88 ee Slee 6 Seeteaats Car. 
acteristics of mr | Airfoils at Transonic Speed. 
N90-23359/4/GA 059,564 


Rate Dependent Constitutive Models for Fiber Reinforced 


eo eed Composites. 
23492/3/GAR 060,923 


PREDICTIONS 
Predictions of Reliability Coefficients and Standard Errors 
of Measurement Using the Test Information Function and 
Its Modifications. 


061,827 


KW-88 VOL. 90, No. 23 


KEYWORD INDEX 


AD-A224 696/5/GAR 


Completion Cost Trend Analysis. 
AD-A224 983/7/GAR 
PRESIDENTIAL CANDIDATES 
Ballot Access 3: For Presidential Candidates. 
PB90-268541/GAR 
PRESSURE GRADIENTS 
Effects of Streamwise Pressure Gradients on Turbulence 
Structure in the Viscous Layer. 
AD-A225 048/8/GAR 061,815 
PRESSURE MEASUREMENT 
Measurements of Base Pressure in the Wake of a Cylin- 
der at Low Reynolds Numbers. nnn 


059,765 


059,528 


059,540 


AD-A224 799/7/GAR 


Heat Transfer and Pressure Measurements for the SSME 

Fuel-Side Turbopump. 

N90-23405/5/GAR 060,089 
PRESSURE SENSORS 

Circumferential Pressure Probe. 

PATENT-4 873 990 
PRESSURE VESSELS 

VENUS facility modifications for re vessel fluence 

experiments. Foreign trip report, January 9, 1987-January 


18, 1987. 
DE90012328/GAR 061,515 


Nuclear reactor pressure vessel flaw distribution develop- 
ment. Phase 1, NDE capability and sensitivity 
DE90013547/GAR 060,957 
Proceedings of the International Atomic Energy Agency 
Specialists’ Meeting on Subcritical Crack Growth (3rd). 
Session and Technical Session 1. Held in 
Moscow, USSR on May 14-17, 1990. 
NUREG/CR OTE V1) AR 061,640 


‘oceedings of the International Atomic Energy A 
Specialists Meeting * Subcritical Crack Growth ard). 
Technical Sessions 2, 3, and 4 and Recommendations 
and eg Session 5. Held in Moscow, USSR on 


Ma' 1990. 
NU EG) Ce-01 12-V2/GAR 061,641 


Crack-Arrest Behavior in SEN Wide Plates of Low-Upper- 
Shelf Base Metal Tested under Nonisothermal Condi- 


tions: WP-2 Series. 

NUREG/CR-5451/GAR 061,673 

acs ar Steel Irradiation Program: Semiannual 

Hep nny Report for October 1989-March 1990. 
UREG/CR-5591-V1-N1/GAR 061,674 


PRESTRESSED CONCRETE 
Improved Design and Analysis of Prestressed Concrete 


Girders. 
PB90-264391/GAR 060,002 


Prestressed Concrete ease Instrumentation, In-situ 
Behavior, and Analysis. 
PB90-266099/GAR 060,005 
PREVENTIVE MEDICINE 
Bindi dag s+ for the Quantitative Detection of P. brevis 
Polyather Neurotoxins }. Biological Samples and Anti- 
Ss. 


Therapeutic 
AD- reory 942/3/GAR 061,245 
PRICES 
Saikin no airline no nenyuhi ni kansuru ichikosatsu (2). 
Nenryo shohi to hiyo tai koka. (Study of recent fuel oil 
cost in air lines (Part 2). Fuel consumption and expense 


vs. effect). 

DE90503358/GAR 062,355 

Energy prices - 1984-1987. 

DE90784629/GAR 
PRINCE WILLIAM SOUND 

Early Life History of Pacific Herring: 1989 Prince William 

Sound Herring Larvae Survey. 

PB90-264680/GAR 060,744 

Early Life History of Pacific Herring: 1989 Prince William 

Sound Herring og eeeten Experiment. 

PB90-265885/G. 060,747 
PROBABILITY 

Modified Bessel Se oggee, and Their Applications in 

Probability and Statis' 

AD-A224 Vat/S/GAR 061,072 
PROBABILITY DISTRIBUTION FUNCTIONS 

Statistical Decisions Utilizing Neural Nets. 

AD-A224 752/6/GAR 061,071 


Effect of Outcome aor» ~adhy on Comparisons of Numer- 


ical and Linguistic 
AD-A225 101/5/GAR 061,074 
PROBABILITY THEORY 
Plan for intermodel comparison of atmospheric CO(sub 
analysis. 


‘ojections with uncertainty 
Boon 1298/GAR 059,718 


061,203 


060,555 


Bayesian Li — 
N90-24082/ 1/GAl 060,231 
Probabilistic Analysis of the Minimum Weighted Flowtime 
Scheduling Problem. 
N90-24091/2/GAR 061,079 
Belief Networks in Plausible Reasoning. 
N90-24098/7/GAR 

PROBLEM SOLVING 
Access and Use of Previous Solutions in a Problem Solv- 
ing Situation. 


061,082 


AD-A224 717/9 


Mechanism of Restructuring in Geometry. 
AD-A224 740/1/GAR 
Convergence of One-L 
Nonlinear Initial Value Pr 
N90-24040/9/GAR 


Contractivity of Runge-Kutta Methods. 
N90-24079/7/GAR 
PROCEDURES 


Internal Audit Manual. 
PB90-959705/GAR 


PROCEEDINGS 
Proceedings of the Annual Meeti 
Control Research Program (24th) 
bama on 13-16 November 1989. 
AD-A225 022/3/GAR 


PROCESS CONTROL 
Mitsubishi Technical Review, Vol. 27, No. 2, Series 78, 
June 1990. 
PB90-269150/GAR 060,867 


Simulation Study of Self-Tuning Adaptive Control for 
Rougher Flotation. 
PB90-270166/GAR 061,426 


PROCESS CONTROL (INDUSTRY) 
= 820:QUIC. QUIC Toolkit Demonstrator Applica- 


N90-23590/4/ GAR 060,829 


PROCESS DEVELOPMENT UNITS 
Koseino onreinetsu kyokyu heat pump system no kai- 
hatsu (4). 2dan asshuku system no shisakuki ni yoru 
seino hyoka to kaihatsu kadai no chushutsu. (Develop- 
ment of advanced heat Fog (part 4). Performance 
evaluation and study on associated technologies of 
two-stage compression system by making an experiment 
on the trial system). 
DE90503046/GAR 060,504 
PROCESSING EQUIPMENT 
Max Video Neighborhood Processor Pipeline (MVNPP). 
AD-A224 953/0/GAR 060,2 
PROCUREMENT 
Regulatory Relief: Simplifying and Eliminating Contract 
Clauses. Volume 1 
AD-A224 768/ 2/GAR 061,279 
PROCUREMENT POLICY 
Small Business Innovation Research Program Svucita- 
tion: Closing Date July 16, 1990. 
N90-24173/8/GAR 059,551 
PRODUCT DATA EXCHANGE SPECIFICATIONS 


NIST Express Working Form Pr ~~ Reference. 
National PDES Testbed Report Series. Sores 000,208 


059,766 


059,767 
Multistep Methods for Stiff 


lems. 
061,027 


061,046 


061,315 


of the Aquatic Plant 
eld in Huntsville, Ala- 


061,702 


PB90-269531/GAR 


nag eo 
lest Virginia Timber Products Output, 1987. 
PEDO. 131/GAR 061,347 


Bulletin of Hardwood Market Statistics: Spring 1990. 
PB90-266255/GAR 061,348 


Pulpwood Production in the Northeast, 1988. 
PB90-266263/GAR 
PRODUCTION ENGINEERING 


DARPA Concurrent Design/Concurrent Engineering 
Workshop Held in Key West, Florida on December 6-8, 


1988. 
AD-A225 128/8/GAR 060,842 


PRODUCTION REACTORS 
Accident progression event tree analysis for postulated 
severe accidents at N Reactor. 
DE90013558/GAR 061,668 


New fay oy Reactors Program: Report to the Con- 
= the Secretary of Energy. 
000 /3633/GAR 061,488 


N Reactor Probabilistic Risk Assessment supporting cal- 
culations. Volume 1. Main report. 
DE90014707/GAR 061,528 
PROGRAM MANAGEMENT 
Operational readiness review plan for the radioisotope 
thermoelectric generator materials production tasks. 
DE90012026/GAR 061,485 
PROGRAM VERIFICATION (COMPUTERS) 
Semantics of TRIDL. 
N90-23973/2/GAR 
PROGRAMMING LANGUAGES 
Sisal ona ——- passing architecture. 
DE90008786/GA\ 


061,349 


060,182 


060,147 


Process Specification Formalism Based on Static Cold. 

N90-23960/9/GAR 060,173 
Specification Modules in LOTOS. 
N90-23965/8/GAR 


Semantics of TRIDL. 
N90-23973/2/GAR 


Concurrent Clean. 

N90-23974/0/GAR 
PROGRESS REPORT 

Porochilo o delu Instituta v letu 1986. (Jozef Stefan Insti- 

tute annual report for 1986). 

DE90622160/GAR 060,823 


060,177 
060,182 


060, 183 





PROJECT CONTROL 
Hardware Versus Manpower Compatibility Methodology. 
Volume 1. Overview and Manager’s 3 Guide 4 
AD-A25 122/1/GAR 061,305 
PROJECT LONGSHOT 
Project L it: A Mission to alpha Centauri. 
N90-23417, D/GAR 
PROJECT MANAGEMENT 
Completion Cost Trend Analysis. 
AD-A224 983/7/GAR 059,528 


Influence of Operational Requirements on LHX Concept 


Formulation. 
AD-P005 976/6 059,593 


062,293 


Management Guide, June 1990. 
PB90-238825/GAR 
PROJECT PLANNING 
In of a Moving Belt Radiator (MBR) 
Shuttle-Attached iment. 
060,091 


059,817 


N90-23474/1/GAR 


PROJECTILE TRAJECTORIES 
Projectile Velocity and Time of Flight Measurements. 

AD-A224 921/7/GAR 061,786 
PROJECTILES 

Adaptation of an industrial application for an instructional 

laboratory in mechanical vibrations. 

DE90013692/GAR 061,791 
PROJECTION 

BEA Regional Projections. Volume 1. State Projections to 


PB90-264532/GAR 059,833 


PROMETHIUM 
High-pressure structural studies of a Foreign 


= J —. October 20-November 12, 1 
12375/GAR 059,879 


PROP-FAN TECHNOLUGY 
Experimental Performance and Acoustic Investigation of 
Modern, Counterrotating Blade Concepts. 
N90-23393/3/GAR 059,612 

PROPELLANTS 
ETS-VI engine no hard start ni tsuite. (Hard start 


—- of the apogee engine for the ETS-VI). 
E90505525/GAR ™ 060,087 


PROPELLER EFFICIENCY 
Experimental Performance and Acoustic Investigation of 
Modern, Counterrotating Blade Concepts. 
N90-23393/3/GAR 059,612 
PROPELLERS 
Stichting Nationaal Lucht- en Ruimtevaartlaboratorium, 
Verslag over Het Jaar 1987 (Activities Report in Aero- 


ae and Aerodynamics). 
90-24224/9/GAR 059,620 


PROPELLING CHARGES 
Test Results form a Two-Stage Traveling Charge Liquid 


Propellant Gun. 
AD-A224 593/4/GAR 061,770 


PROPORTIONAL COUNTERS 
Plasma chemistry in wire chambers. 
DE90013794/GAR 
PROPULSION 
Technical Accomplishments of the NASA Lewis Re- 
search Center, 1989. 
062,268 


062,177 


N90-24220/7/GAR 


PROPULSION SYSTEM COMPONENTS 
Amphibious Vehicle sion System. Volume 1. 
AD ADDS 841 eR ” 061,783 
PROPULSION SYSTEM CONFIGURATIONS 
Avion: A Detailed R on the a Design of a 
a High-Efficiency, Commercial Transport Air- 
N90-23395/8/GAR 059,614 
—- of Internal Flow in a Ventral Nozzle for STOVL 


‘a 
N90-23404/8/GAR 059,617 


PROPULSION SYSTEMS 
Amphibious Vehicle Propulsion System. Volume 2. 
AD-A224 842/5/GAR 061,794 


Li-SF(6) Combustion in Stored Chemical Energy Propul- 


sion lems. 

AD-A224 846/6/GAR 060,509 
PROPULSIVE EFFICIENCY 

Avion: A Detailed R oe Op Peay Daten 08 6 

ne. High-Efficiency, Commercial Transport Air- 

cra 

N90-23395/8/GAR 059,614 


PROSPECTIVE PAYMENT SYSTEM 
ee ay ae 


PBQ0-268251 \SAR 060,792 


PROTACTINIUM 234 
Aerial survey of Technical Area 15 and sur- 
roundings, Los Alamos National Laboratory, Los Alamos, 
New Mexico. Date of Survey: September 1982. 
DE90014193/GAR 060,686 

PROTECTION 
Internet Worm. 

N90-23910/4/GAR 


Beach Safety: Protect Yourself from Lightning. 


060,228 


KEYWORD INDEX 


PB90-271727/GAR 


PROTECTIVE CLOTHING 
Perioperative Heat Conservation: Use of the Reflective 
Blanket, Leggings, and Head Cover on the Surgical Pa- 


AD-A224 578/5/GAR 061,228 


PROTECTIVE COATINGS 
Malade Fuktspaerrar i Golvkonstruktioner (Painted Mois- 
ture Barriers in Flooring Systems). 
PB90-267006/GAR 059,819 
PROTECTIVE EQUIPMENT 
Evaluating protective actions for chemical agent emer- 


90012030/GAR 059,787 
PROTEINS 
Radiopharmaceutical and chemotherapeutic tech- 
—- Foreign trip report, October > Be 4 30, 
DE90012325/GAR 061,215 


igenic Proteins of Plasmodium. 
PAT-APPL-7-483 516/GAR 


059,731 


061,151 
Crystal Growth Apparatus. 
PATENT-4 919 899 

Anaerober Abbau 


061,106 
proteinhaltiger Abwaesser 
orrelation zwischen 


F sub 420 in the starting phase). 
in 
1B/A90-81409/GAR - 
PROTOCOL (COMPUTERS) 
Cost of Conservative Synchronization in Parallel Discrete 
Event Simulations. 
N90-23912/0/GAR 060,165 


Fast Casual Multicast. 
N90-24059/9/GAR 
PROTOCOLS 
MTP: An Atomic Multicast Transport Protocol. 
AD-A225 201/3/GAR 
PROTON-ANTIPROTON INTERACTIONS 


Status of p(bar p) collider physics. 
DE9001 7GAR 


060, 188 


060,145 


062,026 
ace 


Hyperon Production 

N90-24126/6/GAR 
PROTON BEAMS 

Multiple Siberian snakes. 

DE90013782/GAR 
PROTON-PROTON INTERACTIONS 


lung: What has been learned. 
062,055 


jarrow structures observed in the p-p analyzing power. 
5E90014348/GAR 062,252 


Observation of narrow structures in the p-p analyzing 


pee ome around 1 GeV. 
1E90014349/GAR 062,253 


Study of exclusive final states in diffractive production. 
TIB/A90-81400/GAR 062,276 


PROTON REACTIONS 
Inklusive Produktion von Hadronen in eae pe ster 
sionen bei 200 GeV. et pe hadrons in 
ton-nucleus collisions at 200 
1B/B90-81387/GAR 062,280 


PSEUDOMONAS oe 
Phenol and Trich peritne Depatie by —- 
monas cepacia’ G4: Kinetics 


Substrates. 

PB90-264201/GAR 061,170 
PSEUDORANDOM SEQUENCES 

= Period Pseudo Random Number Sequence Genera- 

PATENT-4 890 252 060,274 
PSEUDOTSUGA MENZIESII 

Stereo Photo Series for fae Forest Residues in 

= Douglas-fir-hemlock Type of Willamette National 

‘orest. 

PB90-265869/GAR 061,345 

PSYCHIATRY 


Walter Reed Army hr of Research (WRAIR) Annual 
Research Summaries. 
AD-A225 069/4/GAR 061,206 


PSYCHOACOUSTICS 
Pap Target Words While Monitoring Multiple Audito- 
ty Inputs. 
AD-A224 687/4/GAR 061,194 
PSYCHOLOGICAL EFFECTS 
Use of Wilderness for Personal Growth, Therapy, and 


Education. 
PB90-266347/GAR 062,419 


PSYCHOLOGICAL FACTORS 
Personality a in by ee Volume 1: 
nd Crew lerformance in a Full- 


059,638 


062,169 


Proton-proton 
pices 3104/GAR 


N90-23370/1/GAR 
PSYCHOLOGY 


Chronopsychoiogie des Processus 


chology of Cognitive Processes). : 


PULSE HEIGHT ANALYZERS 


PB90-267584/GAR 


PUBLIC ADMINISTRATION 
Ballot Access 4: For Political Parties. 
PB90-266461/GAR 


Ballot Access 1: Issues and Options. 
PB90-266479/GAR 


Ballot Access 3: For Presidential Candidates. 
PB90-268541/GAR 


PUBLIC HEALTH 
Evaluation of 's Health Promotion Vi 
AD-A22¢ 7O4/B/GAR ieee “y 
Northwest Laboratory annual report for 1989 to 
Secretary for Environment, Safety, and 


060,767 


059,771 


059,744 
059,745 


059,540 


assurance. 
DE90013506/GAR 


Ps nye === Profile for 
PB90-267378/GAR 
—— Soil Contamination. 

PB90-267444/GAR 060,755 


Older Persons, United States, _., 


061,263 


Health Statistics on 
PB90-268871/GAR 
of Electronic Data Products. 
90-272154/GAR 
PUBLIC OPINION 
Assessment of Media Coverage of the B-2 Stealth 
AD-A224 646/0/GAR 060,115 


Research = development of methods and tools for 
achieving and maintaining consensus processes in the 
face of change within and among government 
— Progress report, October 1, 1 
DE90013100/GAR 
PUBLIC RELATIONS 
Public Relations Plan for the Orange County Department 
on 
AD-Ab2t 908/4/GAR 062,420 
ee 


pe Continuing Transit Financing 
‘olume 1. 4988 Oregon’ Public Transportation 


SU sarsovaan 062,423 
Assessing Continuing Financing 
. Volume 2. of ’ 
— - Augmented novela sal Chega 's Spe- 


060,782 


059,544 


PBp90-298767 GAR 


PUBLIC TRANSPORTATION MANAGEMENT 
Evaluation of Automatic Passenger Counters: Validation, 
and Statistical Inference. 
262759/GAR 062,426 


PUBLIC TRANSPORTATION USAGE 
Analysis of Bus Ridership Potential to Health Sci- 
ences University Using a Gees Weumien Sys- 


PUERTO RICO 


268616/GAR 


PUGET SOUND 
Annual Mean Ti i Sound. 
—t agai 
PULPING 
Research and I 
been yo png Tec Ze im- 
Wood leh ee 


PB90-267998/GAR 060,991 


PULPS 
Reports of he ee ee hee eae, 
et aicen 21, No. 3, January 1990 
269002/GAR 060,997 


061,739 


cwmeal 
Pn ng Production in the Northeast, 1988. 
266263/GAR 


PULSE AMPLIFIERS 


061,349 


Flashlamp of Nd:glass disk amplifiers. 
DE90013482/ 


PULSE GENERATORS 
Compe ee OS oem coma ae 
Technical 


pulse 
isomer Toes progress report, April 1989- 
'90013055/GAR 


060,351 
Repetitive energy pulsed power module. 
DE90013076/GAR 


PULSE HEIGHT ANALYZERS 
Battery driven pulse height analyzer with 8-channel 
3544/ . 061,496 


December 1,1990 KW-89 


061,855 


060,330 





PULVERIZED FUELS — 
Bifuntan 


Annex 1. 
DE90797095/GAR 
PUMPS 
Interim report on testing the molten salt pump and valve 
DE90013609/GAR 060,571 
Closeout of IE Bulletin 83-05: ASME ay Be 
: __ Spare Parts Manufactured by the Hayward 
imp Company. 
NUREG/CR-5297/GAR 061,646 


Mitsubishi Technical Review, Vol. 27, No. 2, Series 78, 
June 1990. 
PB90-269150/GAR 060,867 


PUPIL (EYE) 
Acute Effects of Anticholinesterase Agents on Pupillary 


Function. 
AD-A224 655/1/GAR 061,237 


PURINERGIC —— - 
incorporation of 3’-O-(4-Benz eng 

ibrob- 

061,096 


Covalent | 
into a P2 Paseboapter in Transformed 
lasts. 
AD-A224 743/5/GAR 
PWR TYPE REACTORS 

Advanced tech = Py reactors. 

ign trip report, May june 12, ; 
DE90012276/GAR 061,626 
VENUS facility modifications for vessel fluence 

‘oreign trip report, January 9, 1987-January 

18, 1987. 
DE9001 2328/GAR 061,515 


Proceedings of the first international seminar on seismic 
base isolation for nuclear power facilities. 
DE90012645/GAR 061,629 


For- 


preg of severe accidents at PWR nuclear power 
foe Foreign trip report, June 25-June 29, 1990. 
90013394/GAI 061,522 


Nuclear reactor pressure vessel flaw distribution develop- 
ment. Phase 1, NDE capability and sensitivity analyses. 

DE90013547/GAR 060,957 
Axial blanket fuel fae os demonstration. Eighth 
Progress report, April 1 lune 1989 and project sum- 


mary. 
DE90013548/GAR 061,667 
Passive and inherent safety technologies for light-water 


nuclear rea . 
DE90014215/GAR 061,637 


Quantitative Analysis of Potential Performance Improve- 
for the Dry PWR Containment. ian 
1, 


ments 
Pies Sagres 
lemkomponenten von LWR-AnI 
len Sioert se wagers ry oo (Loads on LWR oun 
nt transients). 


Tis/B90-8 T395/GAR 061,656 


PYRIDINE 
Macromolecular coal structure as revealed by novel diffu- 
sion tests. Quarterly technical report, January 15, 1990- 


April 15, 1990. 
DE90011452/GAR 060,457 


Diffusion in coals. Final technical report. 
DE90012235/GAR 
PYRIDINES 
Examination of the Relati between Surface En- 
hanced Raman Scattering (Gere ) Vpyty em Surface 
Concentration for Pyridine Adsorbed at the Polycrystalline 
Gold/Aqueous Solution Interface. 
AD-A224 801/1/GAR 059,891 
PYRITE 
ee ne en ee 
cleaning technologies: Froth flotation. technical 


co ote a hed 6, January 1, 1990-March 31, "Gnas 


060,459 


PYROLYSIS 
a of Rate-Limiting Steps during Soot Forma- 
ADA224 596/7/GAR 059,884 


New Catalytic Routes to Precursors to Sili- 
con Nitride and Related 6 ga 
AD-A225 057/9/GAR 059,953 


Fuel-Rich Catalytic Combustion: A Fuel Processor for 


NOO-20018/5/GAR 060,061 


Pyrometamorphism Resulting from in situ Coal Fires in 
a ee Topical Report, March 


1987- 
PB90-27 OAR 061,427 
PYROLYTIC GASES 
Sekitan gasuka fukugo hatsuden no seino hyoka shuho 
to gasukaro kihon tokusei. (Evaluation method of coal 


KW-90 VOL. 90, No. 23 


KEYWORD INDEX 


gasification combined cycle 
ey (prime)s performance and gasification c 
DE90503439/GAR 


PYROMETERS 
— analysis of a ratio pyrometer by numerical simula- 


DE001 1500/GAR 060,800 


Error analysis by numerical simulation for a three-color 
— assuming a blackbody spectrum and a wave- 


ture dependent emissivity. 
oeg001504/CAR 062,003 
Multiwavelength Pyrometry to Correct for Reflected Radi- 


al . 
N90-23714/0/GAR 060,804 
QUALITY 


Total Quality M Guide. A Two Volume Guide 

for Defense Gaia. Volume 1. Key Features of 

the DOD Implementation 

AD-A225 196/5/GAR 

QUALITY ASSURANCE 
improvement: Does the Air Force Systems Com- 
mand Practice What It Preaches. 
AD-A224 615/5/GAR 061,270 


Total Quality Management Guide. A Two Volume Guide 
for Defense Organizations. Volume 1. Key Features of 
the DOD Implementation. 

AD-A225 196/5/GAR 061,312 


QUALITY CONTROL 
Total Quality M ment (TQM) Bibliography. 
AD-A224 994/4/GAR 059,529 


nee of Expert Systems: Methods and Techniques-- 
tion. 


Transia’ 
AD-A225 059/5/GAR 060,221 


TQM - Tota! Quality Management (Bibliography). 
AD-A225 140/3/GAR “e 059,530 


Total Quality Management (TQM). implementers Work- 


AD-A225 141/1/GAR 059,531 
bso Quality Management (TQM). Process Action Team 


rse. 
AD-A225 197/3/GAR 059,532 
Data Quality A\ is at the National Transonic Facility. 
N90-23957/5/GA\ 060,170 


QUANTUM CHROMODYNAMICS 
Chiral interface at the Finite Temperature Transition Point 


of : 
N90-24121/7/GAR 062,261 


Multiquarksysteme in der 1+ 1 dimensionalen QCD. 

(Multi-quark systems in the 1+ 1 dimensional QCD). 

TIB/A90-81401/GAR 062,277 
QUANTUM ELECTRONICS 

Photoexcited Quantum Wells: Nonlinear Screening, Bista- 

bility and Negative Differential Capacitance. 

AD-A225 149/4/GAR 061,940 
QUANTUM GRAVITY 

Critical points of the multimatrix model as the theories of 


2-d W-gravity. 
EE HN 062,128 


in field theory and string theory. 
D 90013950/GAR - 


neration 
cteris- 


060,432 


061,312 


062,187 
New quantum “ narpeamae for canonical gravity and 
SU(2) Yang-Mills 

TIB/B90-81420/GAR 062,283 
QUANTUM MECHANICS 

Faelt, Partiklar och G : Bertel Laurents 60-Aars 

Symposium (Fields, Particles, Groups: Bertel Laurents 

60TH Anniv Symposium). 

N90-24170/4/GAR 062,266 
QUANTUM THEORY 

Quantum Coherence of a Narrow Band Interacting with 

Phonons and Static Di: 3 

AD-A224 658/5/GAR 061,909 
QUANTUM WELLS 

Electronic Raman Scattering in Photoexcited Quantum 

Wells: Field Effects and Charge-Density Domains. 

AD-A224 592/6/GAR 061,834 


Carrier Collection and Scattering in Quantum Well and 
Devices. 


Superiattice . 
AD-A224 619/7/GAR 061,837 


Ultrafast Physics in Microstructure and Alloy Systems. 
AD-A224 762/5/GAR 061,912 


High Speed Devices Based on Lattice Matched and 
Strained Quantum Wells for Optoelec- 
tronic Int ited 


ircuits. 
AD-A225 052/0/GAR 060,285 


Cain and fen —_—- Wells: Nonlinear Screening, Bista- 
AD-A225 149/4/GAR ; 
QUARK-GLUON INTERACTIONS 
Experimental results from studies on nucleus-nucleus col- 
lisions at high energy. pan 


061,940 


DE90012286/GAR 
QUARKS 


Status of p(bar p) collider physics. 
DE90012666/GAR 


QUASARS 
Institute of Astronomy. 


062,026 


N90-24190/2/GAR 


QUASICRYSTALS 
Acoustic Studies of New Materials: Quasicrystals, Low- 
Loss Glasses, and High Tc Superconductors. pa 


059,675 


AD-A225 190/8/GAR 


QUESTIONNAIRES 
Youth Attitude Tracking Study II. Supplementary Tabula- 
tions of Data Collected in the Fall, 1989. 
AD-A225 166/8/GAR 061,310 


QUEUEING THEORY 
Asymmetric Shortest Queue Problem. 
N90-24035/9/GAR 061,060 
Existence of Sensitive Optimal Policies in Two Multi-Di- 
mensional Queueing Models. 
N90-24080/5/GAR 061,062 


Note on the Optimality of the Generalized Shortest 
Queue Policy. 

N90-24081/3/GAR 

M/G/1 Queue with Permanent Customers. 
N90-24096/1/GAR 


Sojourn Times in Queueing Networks. 
N90-241 02/7/GAR 


QUINONES 
Investigations of some aspects of chemistry in alkali 
chloroaluminate melts. 
DE90012290/GAR 059,910 


RACKS (FRAMES) 


Rod Gripper, Changer, and Storage System. 
N90-23739/7/GAR - 


RADAR 
2-dimensional laser radar imaging system for perimeter 
surveillance. 
DE90013369/GAR 060,247 


Radar airspace monitoring systern. 
DE90013874/GAR 061,693 


Haiden chichuka ni okeru doboku kensetsu gorika gijutsu 
no kaihatsu. (Technical development of cost-efficient in- 
stallation of power distribution cables under pavements). 

DE90503041/GAR 060,378 


Faelt, Partiklar och Grupper: Bertel Laurents 60-Aars 
Symposium (Fields, Particles, Groups: Bertel Laurents 
60TH Anniv 

062,266 


061,063 
061,064 


061,066 


062,316 


ersary Symposium). 
N90-24170/4/GAR 

RADAR ANTENNAS 
Measurement Results of the FEL-TNO Planar Rectangu- 
lar Near Field Facility (1978-1989)--Translation. 
AD-A225 065/2/GA\ 

RADAR COUNTERMEASURES 


Electronic Warfare: Need to Strengthen Controls Over Air 
Force Jammer Program. 
AD-A224 923/3/GAR 


RADAR CROSS tro 
Graph Match Pri 
AD-A224 819/3/ AR 060,255 


Primer and Analysis to EM-TRANAIR Code Execution. 
AD-A224 936/5/GAR 060,257 
RADAR DATA 
Sea Bottom an with X-Band Slar. 
N90-23854/4/GA\ 
RADAR DETECTION 
Denjiha tansaho no dosuiro tunnel fukuko makiatsu rimen 
kudo kensa heno tekiyosei. (Application of the radar 
method to the detection of lining condition of the hea- 
drace tunnel). 
DE90507852/GAR 060,365 
RADAR EQUIPMENT 


Effect of Stereoscopic Presentation on a Simulated Air 
Traffic Control Task. 
062,407 


060,263 


060,240 


061,745 


AD-A224 880/5/GAR 


RADAR TRANSMISSION 
Stoerprozesse auf den Datenstrecken des Mode-S-Sys- 
tems der Flugsi . (Interference processes on the 
data links of system for air traffic control). 
TIB/B90-81366/GAR 062,358 
RADIANT HEAT TRANSFER 


Radiant transfer due to lighting: An example of symbolic 
model generation for the simulation problem analysis 


kernel. 

DE90013360/GAR 059,796 
Rinsangata nenryo denchiyo suiso kyokyu system ni kan- 
suru chosa (2). (Survey concerning hydrogen suppling 
system for phosphoric acid fuel piety (Part my 
DE90503593/GAR 060,519 


RADIATION DETECTORS 
ee: integrated detector-preamplifier on high-re- 


sistivity si 
DE9001 $e28/GAR 062,179 
RADIATION DISTRIBUTION 
Equilibrium Radiative Heating Tables for Earth Entry. 
N90-23675/3/GAR 062,340 
RADIATION DOSES 


Population Dose Commitments Due to Radioactive Re- 
leases from Nuclear Power Plant Sites in 1987. — 
1, 


NUREG/CR-2850-V9/GAR 
in der Arbeitskraefte und Abgabe ra- 


Strahlene: i 
dioaktiver Stoffe mit der Fortluft bei der Wiederaufarbei- 





a Karlsruhe. (Occupational radiation exposure 
gaseous radioactive releases of the Karlsruhe re- 
processing plant). 
‘TIB/B90-81391/GAR 060,688 
RADIATION EFFICIENCY 


Use of Radiation Efficiency in Noise Control a 
AD-A225 054/6/GAR 061,80. 


RADIATION HARDENING 
Hardening Surveillance Illumination Using Aircraft Anten- 


nas. 
AD-A225 143/7/GAR 059,591 


RADIATION HAZARDS 
Stored, contact-handled transuranic waste characteriza- 
tion at the Hanford Site. 
DE90013646/GAR 061,595 
RADIATION HEATING 
Gamma _ heating measurements with proportional 


counters. 

DE90013683/GAR 061,477 
RADIATION PROTECTION 

Radiation dosimetry. Foreign trip report, February 26, 

1987-March 8, 1987. 

DE90012346/GAR 061,216 


Radiation protection. Foreign trip report, April 8-16, 1988. 
DE90012352/GAR 061,21 


Implementation of dose ponte meters. Foreign trip 

report, October 8-21, 1988. 

DE90012385/GAR 061,222 
RADIATION SHIELDING 


peng conference on radiation shielding. Foreign 
trip report, September 11-16, 1988. 
DI 00012362/GAR 061,516 


— shielding. Foreign trip report, September 5-16, 


1988. 
DE90012363/GAR 061,517 


RADIATION SOURCES 
—— Pyrometry to Correct for Reflected Radi- 


N90-29714/0/GAR 060,804 


RADIATIONS 
Nuclear medicine and radiation research. Foreign trip 
re , July 3-26, 1987. 
DE90012351/GAR 061,129 


Pacific Northwest Laboratory annual report for 1989 to 
the DOE Office of Energy Research. Part 1, Biomedical 


sciences. 
DE90013505/GAR 061,226 
RADIO LINKS 


Radio Links: Instrument Technologies. 
N90-23425/3/GAR 061,460 


RADIO NAVIGATION 


General Principles of Radionavigation: Space merges. 
N90-23423/8/GAR 


Location and Navigation Technology: Putting ets into 


Practice. 
N90-23424/6/GAR 061,459 


Radio Links: Instrument Technologies. 
N90-23425/3/GAR 061,460 


Comparison of Navigation Systems. 
N90-23438/6/GAR 062,367 


RADIO SOURCES (ASTRONOMY) 
Observations of Cygnus X-2 at X Ray, Ultraviolet, Optical 
and Radio Frequencies. 
N90-24191/0/GAR 059,829 


Radio Observations of the X Ray Binary Cygnus X-2. 
N90-24195/1/GAR 059,679 


RADIOACTIVE AEROSOLS 
Strahlenexposition der Arbeitskraefte und Abgabe ra- 
dioaktiver Stoffe mit der Fortluft bei der Wiederaufarbei- 
= Karlsruhe. (Occupational radiation exposure 
gaseous radioactive releases of the Karlsruhe re- 
processing plant). 
TIB/B90-81391/GAR 060,688 


Moeglichkeiten der Rueckfuehrung gereinigter Abgase in 
einer Wiederaufarbeitungsaniage zur Minimierung der 
Strahienexposition in der U: ing. (Possibilities of re- 
cycling decontaminated off-gases in a fuel reprocessing 
plant in order to minimize the environmental radiation ex- 


posure). 
‘TIB/B90-81396/GAR 060,689 


RADIOACTIVE EFFLUENTS 
1988 environmental monitoring report, Sandia National 
Laboratories, Albuquerque, New Mexico. 
DE90013799/GAR 060,771 


RADIOACTIVE ISOTOPES 


Radium Isotopes in the Orinoco Estuary and Eastern Car- 
ibbean Sea. 


AD-A225 174/2/GAR 061,764 
RADIOACTIVE MATERIALS 
1989 Effluent and environmental monitoring report for the 


Bettis Power Laboratory. 
DE90012300/GAR 060,698 


oo ad licensing of radioactive material shippi 
+ report, June 6, 1987-June 13, 1 7 
Bes001814250 061,538 


Radioactive om hazardous materials transportation: 
What local officials are telling us. 


KEYWORD INDEX 


DE90013215/GAR 061,521 
Tabletop exercises: Cooperative training for transporta- 
tion incidents. 

DE90013220/GAR 062,408 


Secure container for use within glove boxes. 
DE90013363/GAR 061,685 


Engineering evaluation/cost analysis for the proposed re- 
moval of contaminated materials from Pad 1 at the Elza 
Gate site, Oak Ridge, Tennessee. 

DE90013535/GAR 061,523 


Work plan for the remedial investigation/feasibility study- 
environmental assessment for the Colonie site, Colonie, 
New York. 

DE90013566/GAR 060,678 


Engineering evaluation/cost analysis for the proposed 
of contaminated water impounded at the 

Weldon Spring chemical plant area. 

DE90013622/GAR 060,732 


Pre-operational radio-environmental studies of Plant 


Vi kb 
DE90013627/GAR 060,682 


Westinghouse Hanford Company 100 Areas environmen- 
tal releases for 1988. 

DE90013648/GAR 061,632 
International radioactive transportation regulations: A 
model for national regulations. 

DE90013829/GAR 061,525 


— or removal of safeguards seals by facility op- 
erators. 

DE90013841/GAR 061,691 
poole of Documents Made Publicly Available, July 1- 
NUREG-0540-V12-N7/GAR 061,652 
Enforcement Actions: Significant Actions Resolved. Quar- 


April-June 1990. 
NUREG 9940-V9 NO/GAR 061,653 


RADIOACTIVE WASTE DISPOSAL 


Improved techniques for monitoring well screen place- 
ment and well location. 
DE90012736/GAR 060,727 


Water-table elevations on the Hanford Site, December 


1989. 
DE90013374/GAR 061,582 


Answers to the most frequently asked questions about 
low-level radioactive waste disposal in the United States. 
DE90013748/GAR 061,609 


RADIOACTIVE WASTE FACILITIES 


Westinghouse Hanford Company environmental surveil- 
lance annual report-200/600 Areas. Calendar year 1989. 
DE90012640/GAR 060,672 


Integral Monitored Retrievable Storage (MRS) Facility 
— design report. Volume 4, Book 9, Calcula- 
DE90013249/GAR 061,540 
Integral Monitored Retrievable St (MRS) Facility 
— design report. Volume 4, Book 10, Calcula- 
E9001 3250/GAR 061,541 
Integral Monitored Retrievable yy fern Facility 
=—= design report. Volume 4, Kk 11, Calcula- 
tions. 
DE90013251/GAR 061,542 
Integral Monitored Retrievable eg ay Facility 
— design report. Volume 4, Calcula- 
E9001 3252/GAR 061,543 
Integral Monitored Retrievable Storage (MRS) Facility 
Se a ee k 13, Calcula- 
DE90013253/GAR 061,544 
Integral Monitored Retrievable St (MRS) Facility 
conceptual design report. Volume 4, Book 14, Calcula- 
tions. 
DE90013254/GAR 061,545 
Integral Monitored Retrievable —— Facility 
conceptual design report. Volume 4. 15, Calcula- 
tions. 
DE90013255/GAR 061,546 
Integral Monitored Retrievable ye Fae Facility 
a 1, Cost esti- 
mate summaries. 
DE90013256/GAR 061,547 
Integral Monitored Retrievable yg ay, Facility 
conceptual design report. Volume 5, 3 esti- 
mate. 
DE90013257/GAR 061,548 
Integral Monitored Retrievable Si (MRS) Facility 
conceptual design report. Volume 5, , Cost esti- 
mate. 
DE90013258/GAR 061,549 
Integral Monitored Retrievable Stor (MRS) a 
conceptual design report. Volume 3. Book 4, 
mate. 
DE90013259/GAR 061,550 
Integral Monitored Retrievable S' (MRS) Facility 
— design report. Volume, Book 5 Gost eet. 
DE9001 3260/GAR 061,551 


Integral Monitored Retrievable St MRS) Facili 
—- design report. Volume S. Book 6. Gost cot 
mate. 


RADIOACTIVE WASTE FACILITIES 


DE90013261/GAR 061,552 

Integral Monitored Retrievable S (MRS) Facility 

Se 5, 7, Cost esti- 
fe. 

DE90013262/GAR 061,553 


Integral Monitored Retrievable rg ery pes | 
conceptual design report. Volume 5. 


mate. 

DE90013263/GAR 061,554 
Integral Monitored Retrievable yy ey _—_ 
— design report. Volume 5. 

mate. 

DE90013264/GAR 061,555 


Integral Monitored Retrievable Storage (MRS) Facility 
conseptual design report. Vohane 6, Bot Book 10, Cost esti- 


mate. 
DE90013265/GAR 061,556 
Integral Monitored Retrievable Storage (MRS) Facility 
conceptual design report. Volume 6, Book 1, Design 
DE90013266/GAR 061,557 
Integral Monitored Retrievable Storage (MRS) Facility 
conceptual design report. Volume 6, Book 2, Design 
DE90013267/GAR 061,558 
Integral Monitored Retrievable Storage (MRS) Facility 
nce _— in — hecmarn 7, Geotechnical de- 
scription, Cli iver Site, basis for design. 
DE90013268/GAR 061,559 
Integral Monitored Retrievable Storage (MRS) Facility 
conceptual basis for design. 
DE90013333/GAR 061,565 


Integral Monitored Retrievable Storage (MRS) ap 3 
design report. Volume 1, Book 1, Design 


scription, executive summary. 
DE90013334/GAR 061,566 


Integral Monitored Retrievable Storage (MRS) —— 
conceptual design report. Volume 1, Book 2, Design de- 
scription. 
DE90013335/GAR 061,567 
Integral Monitored Retrievable Storage (MRS) —_ 
conceptual design report. Volume 1, Book 3, Design de- 
scription. 
DE90013336/GAR 061,568 
Integral Monitored Retrievable Storage (MRS) Facility 
conceptual design report. Volume 1, Book 4, Design de- 
scription. 
DE90013337/GAR 061,569 
Integral Monitored Retrievable T= (MRS) Facility 
ery, come —_ report. Volume 2, Regulatory assess- 
5E90013338/GAR 061,570 
Integral Monitored Retrievable Storage (MRS) Facility 
ee report. Volume 3, Book 1, Design 
wings. 
DE90013339/GAR 061,571 
Monitored Retrievable rg a—~« Facility 
= design report. Volume 3, Book 2, Design 
DE90013340/GAR 061,572 
Integral Monitored Retrievable on -— Facility 
——- design report. Volume 4, Book 1, Calcula- 
290013341 /GAR 061,573 
Integral Monitored Retrievable ote (MRS) Facility 
conceptual design report. Volume 4, Book 2, Calcula- 
tions. 
DE90013342/GAR 061,574 
Integral Monitored Retrievable orig (MRS) Facility 
conceptual design report. Volume 4, Book 3, Calcula- 
tions. 
DE90013343/GAR 061,575 
Integral Monitored Retrievable oy (MRS) Facility 
conceptual design report. Volume 4, Book 4, Calcula- 
tions. 
DE90013344/GAR 061,576 
Integral Monitored Retrievable ty (MRS) Facility 
conceptual design report. Volume 4, Book 5, Calcula- 
tions. 
DE90013345/GAR 061,577 
Integral Monitored Retrievable ri (MRS) Facility 
conceptual design report. Volume 4, Book 6, Calcula- 
tions. 
DE90013346/GAR 061,578 
Integral Monitored Retrievable Storage (MRS) Facility 
conceptual design report. Volume 4, Book 8, Caicula- 
tions. 
DE90013348/GAR 061,579 
support for the design of the 
Yucca Mountain exploratory-shaft facility. 
DE90013370/GAR 061,581 


Environmental restoration and waste management: Five- 
plan, Fiscal Years 1992-1996. 
E90013615/GAR 


DE90013646/GAR 


Tank farm surveillance and waste status summary report 
for February 1990. 
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DES0013647/GAR 061,596 


Hanford Waste Vitrification Plant preliminary safety analy- 
sis report. Draft, Revision B, Volume 2. 
DE90013936/GAR 061,612 


Functional requirements baseline for the closure of 
sit shell tanks. Draft. 
DE90014061/GAR 061,616 


Hanford Waste Vitrification Plant: The project and proc- 


ess systems. 
DE90014341/GAR 061,620 


Background Information for the Development of a Low- 
Level Waste Performance Assessment Methodology. 
Computer Code Implementation and Assessment. 

NUREG/CR-5453-V5/GAR 061,621 


Unsaturated Fractured Rock Characterization Methods 

and Data Sets at the Apache Leap Tuff Site. 

NUREG/CR-5596/GAR 061,622 
RADIOACTIVE WASTE MANAGEMENT 

Waste management. Foreign trip report, June 2-12, 1990. 

DE90013194/GAR 061,539 


popes issues affecting the implementation of the 
DE90013221/GAR 060,702 


Radioactive waste definitions, standards, criteria, and ap- 
ches in the United States of America. 
DE90013280/GAR 061,561 
RADIOACTIVE WASTE STORAGE 
Inventory of chemicals used at Hanford Site production 


plants and —— operations (1944-1980). Revision 1. 
DE90013274/GAR 061,560 


RADIOACTIVE WASTES 
Alpha,n reactions in vitrified waste. 
DE90011520/GAR 061,531 
Immobilization of radioactive wastes. Foreign trip report, 
November 7-26, 1986. 
DE90013303/GAR 061,563 
Hanford Protective Barriers Program water-erosion stud- 


ies, FY 1989. 
DE90013355/GAR 061,580 


Project test plan for runoff and erosion on fine-soil barrier 
surfaces and rock-covered side slopes. 
DE90013375/GAR 061,583 


ne tank vitrification: Engineering-scale test re- 
sults. 
DE90013507/GAR 060,704 


Test plan for laboratory and preg ng Sew of reposi- 
tory and radionuclide chemistry for Waste Isolation 
Pilot Plant. 

DE90013595/GAR 060,706 


Functional requirements baseline for the closure of 
single-shell tanks. Draft. 
DE90014061/GAR 061,616 


Long-term management of Hanford Site single-shell tank 
wast 


ie. 
DE90014063/GAR 061,618 


RADIOACTIVITY 
Hanford whole body counting manual. Revision 1. 
DE90014333/GAR 

RADIOBIOLOGY 
Nuclear medicine and radiation research. Foreign trip 
report, July 3-26, 1987. 
DE90012351/GAR 061,129 


Radiation protection. Foreign trip report, April 8-16, 1988. 

DE90012352/GAR 061,217 
RADIOFREQUENCY INTERFERENCE 

Experimental Plant to Investigate the Control of an Air 

pga We 

PB90-267758/GAR 060,861 
RADIOGRAPHY 

Database Storage System and the Sonic Digitizer Method 

for Radiographic Data Reduction Used by the Penetration 


Mechanics Branch. 
AD-A224 800/3/GAR 061,785 


Method of Radiographic Inspection of Wooden Members. 
3 060,844 


hy 
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RADIOISOTOPES 
Price and availability of isotope materials and related 
services. to trip report, September 3-17, 1988. 
DE90012282/GAR 061,481 
Availability of isotopic materials. Foreign trip report, Sep- 
tember 19, 1987-October 7, 1987. 
DE90012334/GAR 061,483 


Production of exotic beams at the LBL 88-inch Cyclotron 


by the ISOL method. 
DE90013349/GAR 


Effective diffusion coefficient for porous rubble. 
DE90014037/GAR 
RADIONUCLIDE MIGRATION 


User’s guide to the MATHEW/ADPIC models. 
DE90013047/GAR 060,616 


Hanford waste-form release and sediment interaction: A 
status report with rationale and recommendations for ad- 
ditional studies. 

DE90013546/GAR 060,731 


Diffusive release of radionuclides into saturated and un- 
saturated tuff. 
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DE90014307/GAR 


RADIOPHARMACEUTICALS 
Radiopharmaceutical and chemotherapeutic drug tech- 


. Foreign trip report, October 30-December 30, 


1987. 
DE90012325/GAR 061,215 
Radiolabeling techniques using iodine-123. Foreign trip 
report, August 11-30, 1987. 

'90012355/GAR 061,218 
Radi ceutical chemistry. Foreign trip report, June 


28-July 9, 1988. 

DE90012379/GAR 061,219 
Cardiology and nuclear medicine. Foreign trip report, Oc- 
tober 1-12, 1988. 
DE90012388/GAR 061,130 
Nuclear Medicine Program progress report for quarter 
ending March 31, 1990. 

DE90013608/GAR 061,133 


RADIOTELEPHONES 
Low-Power GaAs Dual-Modulus Prescaler. 
PB90-267824/GAR 
RADIUM 226 
Engineering evaluation/cost analysis for the proposed re- 
moval of contaminated materials from Pad 1 at the Elza 
Gate site, Oak Ridge, Tennessee. 
DE90013535/GAR 061,523 
RADON 
Tutorial on some sampling techniques used for measur- 
ing radon levels. 
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060,109 


DE90011312/GAR 


Pacific Northwest Laboratory annual report for 1989 to 
the DOE Office of Energy Research. Part 1, Biomedical 


sciences. 
DE90013505/GAR 061,226 
Interim Radon-Resistant Construction Guidelines for Use 
in Florida-1989. 
PB90-265349/GAR 060,648 
intercomparison of North American Radon Progeny 
Measurement Methods and Equipment. 
PB90-268749/GAR 061,511 
RADON 220 
ENEA Reference Atmosphere Facility for Testing Radon 
and Daughters Measuring Equipment. 
PB90-255316/GAR 061,504 
RADON 222 
Activation of oncoge' 
DE90013013/GAR 
Journal of Reasearch of the National Institute of Stand- 
ards and Technology. March-April 1990. Volume 95, 
Number 2. Special Issue: Radon Measurement Standards 
and Calibration. 
PB90-255266/GAR 


Calibration of Radon-222 Reference Instrument in 


Sweden. 

PB90-255274/GAR 061,500 
Bureau of Mines Method of Calibrating a Primary Radon 
peg Apparatus. 

PB90-255282/GAR 061,501 
Calibration and Quality Assurance Program for Environ- 
mental Radon Measurements. 

PB90-255290/GAR 061,502 
U.K. National Radiological Protection Board Radon Cali- 
bration Procedures. 

PB90-255308/GAR 061,503 
ENEA Reference Atmosphere Facility for Testing Radon 
and Daughters Measuring Equipment. 

PB90-255316/GAR 061,504 
Calibration of Scintillation Cells for Radon-222 Measure- 
ments at the U.S. Environmental Protection Agency. 
PB90-255324/GAR 061,505 


ICARE Radon Calibration Device. 
PB90-255332/GAR 


NIST Primary Radon-222 Measurement System. 
PB90-255340/GAR 061,507 


Closed-Can Exhalation Method for Measuring Radon. 
PB90-255357/GAR 061, 


Standardization of Rn-222 at the Australian Radiation 

Laboratory. 

PB90-255365/GAR 061,509 

Standardization of Radon Measurements: 2. Accuracy 

and Profici Testing. 

PB90-255373/GAR 
RAIL TRANSPORTATION 


Development of Rail Rates and Transportation Network 
Structure Following Deregulation: The Experience in the 
Pacific Northwest. 
PB90-265638/GAR 
RAILGUN ACCELERATORS 
Analysis of near-surface flow physics in a two-stage, 10 
km/s, electromagnetic launcher. 
DE90013292/GAR 061,823 
RAILROAD TRACKS 
Control of Rail Integrity by Self-Adaptive Scheduling of 
Rail Tests. 
PB90-266420/GAR 062,370 
Evaluation of Elber’s Crack Closure Model as an Expla- 


— of Train Load Sequence Effects on Crack Growth 
ates. 


nes by radon progeny and x-rays. 
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RAILROADS 
Railroad Research Needs in the Pacific Northwest. 
PB90-264417/GAR 062,368 


RAILS 
Control of Rail Integrity by Self-Adaptive Scheduling of 


Rail Tests. 
062,370 


062,371 
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RAIN 
Application of artificial rain in experimental systems: 
Methods, results of case studies, and future needs. 
DE90013382/GAR 059,720 
RAIN WATER 
Sugi no jukanryu, jukanu tokusei no kaiseki. Koritsuboku 
no jukanryu, jukanu no pH to EC. (Characteristics of 
stemflow and throughfall under Japanese cedars (Crypto- 
meria japonica). Characteristics of pH and EC in stem- 
flow and throughfall under isolated trees). 
DE90503785/GAR 060,630 


RAMAN EFFECT 


Mesure par Diffusion Raman Spontanee de la Masse Vo- 
lumique Locale dans un Ecoulement Gazeux (Measure- 
ment of Local Density in a Gas Flow Using Spontaneous 
Raman Scattering) (Messung der Oertlichen Dichte in 
Einer Gasfoermigen Stroemung Durch Spontane Raman- 


Steuung). 
PBS0-269895/GAR 061,832 
RAMAN SPECTRA 


Electronic Raman Scattering in Photoexcited Quantum 
Wells: Field Effects and Charge-Density Domains. 
AD-A224 592/6/GAR ; 


Examination of the Relationship between Surface En- 
hanced Raman Scattering (SERS) Intensities and Surface 
Concentration for Pyridine Adsorbed at the Polycrystalline 
Gold/Aqueous Solution Interface. 

AD-A224 801/1/GAR 059,891 


Development of a drug assay using surface-enhanced 

Raman spectroscopy 

DE90012992/GAR 061,101 
RAMAN SPECTROSCOPY 


Hydrogen isotopic exchange over palladium metal. 
D 9001 2063/GAR 


RANDOM NUMBER GENERATORS 
Long Period Pseudo Random Number Sequence Genera- 
tor. 
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RANDOM VARIABLES 
Rates of Convergence and Asymptotic Normality in the 
Multiknapsack Problem. 
061,061 


59,909 
060,274 


N90-24045/8/GAR 


RANDOM WALK 
Class of n-Dimensional Associated Random Walks and 
the Hitting Point Identity. 
N90-24090/4/GAR 060,232 


Associated Distributions in the Analysis of Two-Dimen- 
sional Random Walks. 
N90-24095/3/GAR 061,080 
RANGE FINDING 
Range from Triangulation Using an Inverse Perspective 
Method to Determine Relative Camera Pose. 
PB90-265224/GAR 
RARE EARTH COMPOUNDS 


Lanthanide and actinide organometallic chemistry. For- 
eign trip report, April 3, 1987-April 16, 1987. — 
L917 


060,233 


DE90012306/GA 


Separation of Rare Earth Elements with High-Speed 

Countercurrent Seeman. 

PAT-APPL-7-485 317/GA 
RARE EARTH ELEMENTS 

Separation of Rare Earth Elements with High-Speed 

Countercurrent a - 

PAT-APPL-7-485 317/GA\ 059,858 
RARE EARTH NUCLEI 

Nuclear-decay studies of neutron-rich rare-earth nuclides. 

DE90013358/GAR 062,087 
RATES (COSTS) 

Ratemaking for conservation: The California ERAM expe- 


rience. 
DE90013361/GAR 060,395 
Development of Rail Rates and Transportation Network 
Structure Following Deregulation: The Experience in the 
Pacific Northwest. 
PB90-265638/GAR 062,369 
RATING METHODS 
Procedures for the Prioritizing of Road Improvements 
under the Statewide Highway Plan. 
PB90-266222/GAR 
RATIOACTIVE MATERIALS 
Nippon Kokan Technical Report NO. 130, 1990. 
PB90-268061/GAR 060,864 
RAW MATERIALS 
Sekitan gasuka slag hai no yuko riyoho ni kansuru chosa. 
(Investigation on utilization of coal gasification slag ash). 
DE90503443/GAR 060,433 
RAYLEIGH WAVES 


Seismic Response to Sonic Boom-Coupled Rayleigh 
Waves. 


059,858 


060,012 





AD-A225 104/9/GAR 061,357 
Study to Determine Seismic Response of Sonic Boom- 
Coupled we Waves. 

AD-A225 105/6/GAR 061,358 
Experimental and Theoretical Study of Rayleigh-Lamb 
Waves in a Plate Containing a Surface-Breaking Crack. 
AD-A225 135/3 


061,978 
REACTION KINETICS 
—_— of Rate-Limiting Steps during Soot Forma- 


A A224 aoe 7/GAR 059,884 


AD 2790/6) R 060,032 


Field and laboratory leaching studies of retorted Ken- 
tucky oil shale. Final report. — 


DE90000482/GAR 
Selective Removal of Organics for Water Reclamation. 
N90-23797/5/GAR 060,735 
REACTOR ACCIDENTS 
TRUMP-BD: A computer code for the analysis of nuclear 
fuel assemblies under severe accident conditions. 
DE90013301/GAR 061,663 


Radionuclide Release Calculations for Selected Severe 


Accident Scenarios. Calculations. 
NUREG/CR-4624-V6/GAR 061,643 


ee > ee Se Se Soe ee: 
1989. A Status Ri Main Report and Appendix A. 
NUREG/CR-4674-V11/GAR 061, 


Se eee Sees Coty Daag Aatieate: 


1989 A Status Report. = B and C. 
NUREG/CR-4674-V12/GAR 061,645 


Special Committee Review of the Nuclear Regulatory 
a ee Risks Report (NUREG- 


1150). 
NUREG-1420/GAR 061,654 
pen ont ge he a ate agar pa von wor 
hy on LWR p 
$75 /B00-81395/GaR 061,656 


REACTOR COMPONENTS 
pe Reliabil ita tion (CRDO). Foreign 
April 1 “ Myo Apr AT ie 987. 
D 12340/GAR 061,627 


Belastu auf S ‘omponenten von LWR-Anlagen 
waneen 4 pe Itransienten. — on LWR pliant 
components accident transients] 
$15/800-81395/GAR 061,656 
woh nicht- 


Kalibration einer 3-Draht-Sonde fuer Messu 
ire-probe 


isothermer eee ape, (Calibration of a 
for measurements in non-isothermal air flow). 
TIB/B90-81434/GAR 061,657 


REACTOR CORE DISRUPTION 
An wy S to Potential Severe Core Damage Accidents: 
1989. A Status R Main Report and Appendix A. 
NUREG/CR-4674.V1 1/GAR 061,644 


Potential Severe Core ooae Accidents: 


Precursors to 
1989 A Status ices B and 
061,645 


tus Report. 
NUREG/CR-4674-V12/GAR 
REACTOR MONITORING SYSTEMS 
Passive monitoring of nuclear systems. Foreign trip 


oer, May 18-30, 1988. 
D 990012369/GAR 061,628 


REACTOR OPERATION 
N Reactor Probabilistic Risk 7 om supporting cal- 


culations. Volume 2. Appendices 
DE90014703/GAR 061,527 


N Reactor Probabilistic Risk Assessment supporting cal- 
culations. Volume 1. Main report. ones 


DE90014707/GAR 
Untersuchung tionsstruktur von Kernk- 


der Organisa' 
raftwerken und ihres a emg ee ag 


nuclear 
with superordinated organizational structures). 
TIB/B90-81394/GAR 


REACTOR SAFETY 
— and inherent safety technologies for light-water 
nuclear reactors. 


DE90014215/GAR 061,637 


REAL TIME 
—- Factors in Real-Time Hierarchical Control. 
PB90-269473/GAR 


REAL TIME OPERATION 
TUMULT-64: A Real-Time Muiti-Processor System. 
N90-23904/7/GAR 060,122 


REAL TIME OPERATIONS 
Identifikation af benzinmotor i kontinuert tid. (Identifica- 
tion of gasoline fueled internal combustion engines in 
continuous time). 
DE90796101/GAR 060,079 
Method for the Fluorescent Detection of a DNA Se- 
— in Real Time. 
'AT-APPL-7-484 573/GAR 061,152 
RECEIVERS 
Miniaturization of Flight Deflection Measurement System. 


KEYWORD INDEX 
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RECLAMATION 


059,621 


and Testing of a Dry Feed Ejector for 
al Abandoned U ind Mines. 
PB90-264573/GAR 061,397 


aaa 
lern-Theoretic Formulation of Shape in R3. 
ADaze4 872/2/GAR 


RECOMBINANT DNA 

cDNA Encoding the Long Isoform of the D2 Dopamine 

Receptor. 

PAT-APPL-7-430 049/GAR 061,150 
RECONSTRUCTION 

Reconstruction of Two-Dimensional Signals from Level 

Crossings. 

AD-A224 765/8/GAR 060,218 
RECREATION 

—— of Recreational Boating impact on Navigation 

Lock Performance. 

AD-A224 952/2/GAR 059,973 


RECREATIONAL FACILITY SIGNS 
bp ny Policies, Procedures, Practices, and Fees for 
and Tourist-Oriented Directional Signing. 
PB90-268475/GAR 062,405 
RECRUITING 


Youth Attitude Tracking Study Il. Supplementary Tabula- 
tions of Data Collected? in the Fall, 1989. 
AD-A225 166/8/GAR 061,310 


RECRUITS 
Soe ale SS Satan tm Onme-aee 


Female 
061,269 


060,209 


Army Recruits. 
AD-A224 586/8/GAR 


RECTIFIERS 


Characterization and development report for the SA3263 
a high voltage rectifier. 
DE90013511/GAR 060,332 


Coe and + rr; report for the SA3262, 


high rectifier diode. 
DES001361 /GAR 060,311 


RECURSIVE FUNCTIONS 
Inverting the Flow of Computation. 
N90-23971/6/GAR 

RECYCLING 


R 
py nr ce ney ee Materials Study. 


RED PHOSPHORUS 
Behavioral-Physiological 
Smoke Inhalation on Two Wildlife 
AD-A225 165/0/GAR 


REDUCED GRAVITY 
Technical Accomplishments of the NASA Lewis Re- 


search Center, 1989. 
N90-24220/7/GAR 062,268 
REDUCTION GEARS 
Study Comparing Two Helicopter Planetary Re- 
AD-A224 /2/GAR 059,590 
REDUNDANCY 


061,059 


060,015 


Effects of Red Phosphorus 
Species. 


061,255 


aoe roving Fela Software Redundancy as a 
my liability. 
23958/3/ r 060,171 


pt a for Determining Redundancy and Ir- 
relevance in he Views. 
N90-23970/8/GAR 060,181 


REEFBUILDING TUBEWORMS 
Species Profiles. Life Histories and Environmental Re- 
—- of Coastal Fishes and Invertebrates (South 
lorida). Reef-Building Tube Worm. 
AD-A224 840/9/GAI 061,700 


bans 


Species Profiles. Life Histories and Environmental Re- 
uirements of Coastal Fishes and Invertebrates (South 
lorida). Reef-Building Tube Worm. 

AD-A224 840/9/GA 061,700 

REENTRY VEHICLES 

Users’ manual for MCPRAM (Monte Carlo 

for AMEER) and for the fuze oH in AMEER (aero (Aero 

Mechanical Equation Evaluation 061,897 


DE90013598/GAR 
Coates ot Sa epaeerts tesave Oue otes sey 
vehicles an indary-layer coupling method. 
TIB/B90-81368/GAR ee 062,329 
REFERENCE ATMOSPHERES 
ENEA Reference ——— Facility for Testing Radon 
Equipment. 


and hters Measuring 
PB90-255316/GAR 061,504 


REFERENCE MATERIALS 
Reports of the ow Industrial Development Labo- 
ratory, Hokkaido No 
PB90-267469/GAR 059,870 
Abstracts of Manuscripts Submitted in 1989 for Publica- 
tion (Woods Hole Oceanographic Institution). 
PB90-269986/GAR 061,769 
REFLECTANCE 
Observation of Transitions Between Electronic States at 
the (111) A Face of CdTe by Electrolyte Electroreflec- 
tance. 


REGIONAL PLANNING 


AD-A224 824/3/GAR 
REFLECTED WAVES 

Multiwavelength Pyrometry to Correct for Reflected Radi- 

N90-23714/0/GAR 060,804 


REFLECTING TELESCOPES 
as a Very High Gain Antenna. 
061,866 


061,918 


Te Considered 

N90-24108/1/GAR 
REFLECTIVE COATINGS 
Hen en Been oy cig on optical materials for use in 


neheek pws 130o/GAR 


database at 1064 nm. 
/GAR 


061,857 
Laser 
DE9001 

REFLECTIVITY 


Pavement 
PB90-264615/GA 
REFLECTOMETERS 


061,858 


Materials Program. —— 


Backscatter Signature Generator for OTDR Calibration. 
AD-A224 606/4/GAR 061,836 


Absolute Specular Reflectometer with an Autocollimator 
T and Auxiliary Mirrors. 
PB9O- '72/GAR 061,871 


REFRACTIVE INDEX TURBULENCE 


Inner-Scale Meter. 
90-268285/GAR 


REFRACTORY MATERIALS 

Recent Implementations on Ceramic Composites and 

Thermostructural Materials. 

N90-23489/9/GAR 060,920 

Theory and Experimental Technique for Nondestructive 

Evaluation of Ceramic Composites. 

N90-23754/6/GAR 060,928 

Technical of the NASA Lewis Re- 
062,268 


search Center, 1989. 
N90-24220/7/GAR 


ie wetiten nt tes, 
PATENT-4 919 852 


REFRACTORY METALS 
SS of Powder Metall oe. 
PATENT: Sos = 


REFRIGERANTS 

New Flow Regulation System for Dry Expansion Evapora- 

tors. 

PB90-267741/GAR 060,966 
REFRIGERATING 

ee ny a 

PB90-267741/GAR 060,966 
REFRIGERATORS 

ee cee vot. 28. No. 3, June 1990. Refrigeration 

P90-268008/ GAR 059,809 
REFUSE DERIVED FUELS 

Densified refuse derived fuel: An alternative energy 

source. 

DE90013668/GAR 060,963 


Briquetting of agricultural and forestry residues in the de- 
seeueeedeceme ee 


scl ng 84639/GA ” 060,486 


REFUSE ner 
Fate of Trace Metals in a Rotary Kiln Incinerator with a 
—- Column Scrubber. Volume 2. Appendi- 
PB90-269872/GAR 


REGIONAL ANALYSIS 
NETSIM: A Computer 


AD-A224 811/0/GAR 


Adaptation and experimentation of aoe ae 
physical economy models to the problems of the regional 


E0040 1023/GAR 060,551 


Follow-up of the regional — oe 
Methods and illustration with case of Charente- 


059,717 


060,888 


060,711 


of Regional Seismic Networks. 
061,356 


Poitou. 
DE90501025/GAR 
REGIONAL PERFUSION 
Cardiac Perfusion versus Immersion Fixation for the Pro- 
of Artifact-Free Brain Sections. ates 


060,552 


duction 
AD-A225 001/7/GAR 
REGIONAL PLANNING 
= of Extended, Exurban Commuters within a 
PB90.264375/GAR 062,384 
poe aay ae Ne Confronting Metropolitan Portiand’s Transpor- 
Decision-Making Regime. 
pB90-264389/GAR 062,385 


Development of a Methodology for Subdividing Large 

Suburban Traffic Analysis Zones to Support Micro-Scale 

Traffic Impact Studies. 

PB90-265653/GAR 062,396 

Traitements et Synthese d’l a Partir de Donnees 
i and dystedis of images tom 

Geomatic Data). 
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PB90-265760/GAR 


REGULATIONS 
one | seg Simplifying and Eliminating Contract 


AD-A224 Yer) TA/GAR 061,278 


Regulatory ong Simplifying and Eliminating Contract 
Clauses. Volume 
AD-A224 768/2/GAR 061,279 


Performance-assessment support for the design of the 
Yucca Mountain exploratory-shaft facility. 
DE90013370/GAR 061,581 
Pacific Northwest Laboratory annual report for 1989 Ae 
the Assistant Secretary for Environment, Safety, and 
Health. Part 5, Environment, safety, health, and quality 


assurance. 
DE90013506/GAR 060,767 


Potential for long-term isolation by the Waste Isolation 
Pilot Plant disposal system. Status report. 
DE90013540/GAR 060,677 
Tiger Team assessment of the Brookhaven National Lab- 
oratory. Volume 2, Appendices. 

DE90013588/GAR 061,210 
Tiger Team assessment of the Brookhaven National Lab- 
oratory. Volume 1. 
DE90013605/GAR 061,211 
Environmental restoration and waste management: Five- 
year plan, Fiscal Years 1992-1996. 

DE90013615/GAR 060,680 
of the United States Government, 


Regulatory 
059,538 


062,397 


1 1, 1990-March 31, 1991. 
190-238585/GAR 
REHABILITATION 
Journal of Rehabilitation Research and Development. 
Volume 27 Number 3, Summer 1990. 
059,777 


AD-A225 176/7/GAR 

oe meres Be Treatment. An Office of National 
hite Paper. 

PB90-215658/GAK 059,773 


Route I-78 Shoulder Rehabilitation Evaluation. 
PB90-266354/GAR 

REIMBURSEMENTS 
Evaluation of the Rural Secondary Specialty Center Dem- 


onstration Project. 
PB90-268251/GAR 060,792 
REINFORCED CONCRETE 
Continuously Reinforced Concrete Pavement Database. 
PB90-267063/GAR 060,018 
Continuously Reinforced Pavements: Punchouts and 
Other Distresses and Implications for Design. 
PB90-267360/GAR 060,027 
RELIABILITY 
Centralized Reliability Data Organization (CRDO). Foreign 
trip report, April 10, 1987-April 17, 1987. 
DE90012340/GAR 061,627 
lapsa 2 Small-Scale System Specification. 
N90-24103/5/GAR 
RELIGION 
— Catholic Responses to Evolutionary Theories, 


AD -AZ24 682/5/GAR 059,735 
ee Faith: A Critique and Analysis from an Evan- 


RDsAz05 160/1/GH 
D-A225 160/1/GAR 059,738 


RELOCATION 
Biological Impacts of Transiocated Sea Otters. 
PB90-263328/GAR 

REMEDIAL ACTION 
Quality ay on - in Waste Site Charac- 
terization and Remedial A 
AD-A224 668/4/GAR 060,690 
Work plan for the remedial investigation/feasibility study- 
environmental assessment for the Colonie site, Colonie, 


New York. 
DE90013566/GAR 060,678 


Environmental restoration and waste management: Five- 
plan, Fiscal Years 1992-1996. 

90013615/GAR 060,680 

Engineering evaluation/cost analysis for the proposed 
it of contaminated water impounded at the 

Weldon Spring chemical plant area. 
DE90013622/GAR 060,732 
Defense waste and environmental restoration programs. 
Fiscal year 1990 erly status, January-March 1990. 
DE9001 386 3862/GAI 061,610 
Remedial action decision process. 
DE90014209/GAR 060,709 
gag of Hydrocarbon Contaminates by Soil Remedi- 
ation. 
PB90-264664/GAR 060,713 
Assessing UST Cuntie Astion byrne may Early 
es of Clean-up Technologies for the Saturated 
PB90-266727/GAR 060,776 


REMOTE HANDLING 
Int Monitored Retrievable one MRS) Facil 
rs Bn design report. Volume 4 oO & Calcule. 


060,014 


059,633 


061,709 


KW-94 VOL. 90, No. 23 


KEYWORD INDEX 


DE90013346/GAR 


REMOTE SENSING 

Gerichte Grensdetectie in een Digitaal Beeld Mbv. Dyna- 
misch Programmeren (Guided Boundary Detection in a 
Digital Image pe ee Dynamic Programming). 
N90-23782/7/GA\ 061,342 
Visie van de Bcrs OP Het Esa Lange Termijn Programma 
voor Aardobservatie (Vision of the Remote Sensing Man- 
agement Commission on the ESA Long Term Earth Ob- 
servation Program). 

N90-23785/0/GAR 061,445 


Ocean Variability from Crossover Differences Derived 
from Altimeter Measurements. 
N90-23852/8/GAR 061,726 
Biogeochemistry of Metal Cycling. 
N90-23897/3/GAR 

REMOTE VIEWING EQUIPMENT 
Meetings on robotic vision technology. Foreign trip report, 
December 13-27, 1986. 
DE90012343/GAR 060,213 


PC-based closed-circuit television system. 
DE90013366/GAR 


REMOVAL 
Sekitan gasuka nenryochu no anmonia jokyo ni kansuru 
kenkyu fy. Sanso chunyu ni yoru anmonia bunkai ni 
tsuite no ichikosatsu. (S on removal of ammonia in 
coal derivel gaseous fuel (Part 1). Ammonia decomposi- 
tion mechanism by oxygen). 
060,425 


061,578 


061,447 


060,114 


DE90503043/GA\ 
Proof of Principal for Staircase Auger Chip Removal 


N90-23583/9/GAR 062,307 


RENEWABLE ENERGY SOURCES 
Conservation and renewable energy program. Bibliogra- 
phy, 1990 edition. 
DE90011297/GAR 060,544 


PIRSEM: Rapport d’activite. Tome 1. (PIRSEM: 1987 op- 
erations review. Volume 1). 
DE90501029/GAR 060,553 


REPRODUCTION (PHYSIOLOGY) 
Toxic Potential of Nitroguanidine on Reproduction and 
Fertility in Rats. Volume 1. Part 1. 
AD-A224 663/5/GAR 061,238 


Toxic Potential of a on Reproduction and 
Fertility in Rats. Volume 2. Part 2. 
AD-A224 664/3/GAR 061,239 


REQUIREMENTS 
Navigation Requirements: What They Are and Where 
They Come from. 
N90-23422/0/GAR 061,457 


RESEARCH 
Reports of the Government a Research Institute, 
Chi u, No. 31, October 1988 
PB90-267527/GAR 060,216 


RESEARCH AIRCRAFT 
Lateral-Directional Stability and Control Characteristics of 
the Quiet Short-Haul Research Aircraft (QSRA). 
N90-23413/9/GAR 159,619 


RESEARCH AND DEVELOPMENT 
Research and development of methods and tools for 
achieving and maintaining consensus processes in the 
face of change within and among government oversight 
aiaen, Progress report, October 1, 1989-September 


DE90013100/GAR 059,544 


Workshop on mobile robot issues. Foreign trip report, 
May 9-16, 1987. 
DE90013137/GAR 060,850 


Waste management. Foreign trip report, June 2-12, 1990. 
DE90013194/GAR 061,539 


Vertical integration of science, technology, and applica- 
tions. Fiscal year 1989 annual report. 
DE90013552/GAR 060,705 


Isotope and Nuclear Chemistry Division annual report FY 

1989, October 1988-September 1989. 

DE90013607/GAR 059,967 
Sangyo gijutsu 


1988 nendo kenkyu seika nenpo Ill. 
kenkyu kaihatsu hen. (1) Sekitan, Chinetsu energy kai- 
hatsu hen. (2) Taiyo. nenryo chozo. Alkohol biomass to 
gijutsu kaihatsu hen. (R on the achievements of re- 
search in 1988 (Part 3). Research and development of in- 
dustrial technologies. (1) Development of coal and geo- 
i vere (2) Development of solar energy, fuel 
cohol biomass, technologies). 
5ie90503600/GAR 059,549 


Hypersonic Aer mics of Spacecraft. 
N90-23361/0/GAI 


Consortium for Materials Development in Space. 
N90-23575/5/GAR 062,347 


Small Business Innovation Research Program Solicita- 
tion: Closing Date July 16, 1990. 
N90-24173/8/GAR 059,551 


National Patterns of Research and Development Re- 


sources: 1989. 
N90-24218/1/GAR 059,553 


Langley Aerospace Test Highlights, 1989. 
N90-24221/5/GAR 060,805 


Activities Report of the Joint Research Center. Annual 
Report, 1988. 


062,336 


N90-24222/3/GAR 059,554 


Reports of the Government Industrial Development Labo- 
ratory, Hokkaido No. 46. 
PB90-267469/GAR 059,870 


Scientific and Lng Research Facilities at Universi- 
ties and Coll 1990. 
PB90-272006/GAR 059,557 


MBB Forschung und a Technisch-wissens- 
chaftliche Veroeffentlichungen 1989. (MBB research and 
development. Technical-scientific publications 1989). 

TIB/B90-81370/GAR 059,640 


RESEARCH FACILITIES 


Hypersonic Aerodynamics of Spacecraft. 
N90-23361/0/GA! 062,336 


NASA Lewis Icing Research Tunnel User Manual. 
N90-23407/1/GAR 059,618 


Test Matrix Sequencer for Research Test Facility Auto- 


mation. 
N90-23416/2/GAR 060,803 


Technical Accomplishments of the NASA Lewis Re- 
search Center, 1989. 
N90-24220/7/GAR 062,268 


Langley Aerospace Test Highlights, 1989. 
N90-24221/5/GAR 060,805 


soe Oe Report of the Joint Research Center. Annual 


Report, 
N90-24222/3/GAR 059,554 


Scientific and oanesiee Research Facilities at Universi- 
ties and Coll 1990. 
PB90-272006/GAR 059,557 


RESEARCH MANAGEMENT 
Defense Small Business Innovation Research Program 
(SBIR). Volume 1. Army Projects, Abstracts of Phase 1 
Awards from FY 1989 SBIR Solicitation. 
AD-A224 647/8/GAR 059,521 


Defense Small Business Innovation Research Program 
(SBIR). Volume 2. Navy Proj , Abstracts of Phase 1 
Awards from FY 1989 SBIR Solicitation. 

AD-A224 648/6/GAR 059,522 


Defense Smali Business Innovation Research Pr 
(SBIR). Volume 3. Air Force Projects, Abstracts of P' 
1 Awards from FY 1989 SBIR Solicitation. 

AD-A224 649/4/GAR 059,523 


Defense Small Business Innovation Research Program 
(SBIR). Volume 4. Defense Projects, Abstracts of 
Phase 1 Awards from FY 1989 SBIR Solicitation. 

AD-A224 650/2/GAR 059,524 


Small Business Innovation Research (SBIR) Program. 
Program Solicitation 90.2 FY-1990. 
AD-A224 662/7/GAR 059,542 


Visie van de Bers OP Het Esa ——~- Termijn Programma 
voor Aardobservatie (Vision of the Remote Sensing Man- 
agement Commission on the ESA Long Term Earth Ob- 
servation Program). 

N90-23785/0/GAR 061,445 


Interdisciplinary Research: Promoting Collaboration Be- 
tween the Life Sciences and Medicine and the Physical 
Sciences and Engineering. 

N90-24171/2/GAR 059,550 
Small Business Innovation Research Program Solicita- 
tion: Closing Date July 16, 1990. 

N90-24173/8/GAR 059,551 


Activities Report of the Joint Research Center. Annual 


eport, 1988. 
N90-24222/3/GAR 059,554 


ONR (Office of Naval Research) Far East Scientific Intor- 
mation Bulletin. Volume 4, Number 4, October-December 


1989. 
PB90-180928/GAR 


RESEARCH PROGRAMS 
Assuring both quality and creativity in basic research. 
DE90011489/GAR 059,543 


ARC: Chemical heat pumps. 
DE90501077/GAR 060,503 


Showa 63 nendo Kenkyu seika nenpo (2). Taiyo gd 
chozo arukoru biomass to gijutsu kaihatsu hen. (I 
tan chinetsu energy kaihatsu hen). (Ill. Sangyo gijutsu 
fens kaihatsu hen). (1988 Annual report on researches 
(Part 2). Development of solar, fuel, storage, alcoholic, 
and biomass techi ies. (Part 1. Development of coal 
and geothermal energies). (Part 3. Research and devel- 
opment of industrial technologies)). 
DE90503494/GAR 060,588 
1988 nendo kenkyu seika nenpo Ill. Sangyo gijutsu 
kenkyu kaihatsu hen. (1) Sekitan, Chinetsu energy kai- 
hatsu hen. (2) Taiyo. nenryo chozo. Alkohol biomass to 
gijutsu kaihatsu hen. (Report on the achievements of re- 
search in 1988 (Part 3). Research and development of in- 
dustrial technologies. (1) Development of coal and geo- 
thermal energy. (2) Development of solar energy, fuel 
stock, Al biomass, technologies). 
059,549 


DE90503590/GAR 
Socioeconomics of energy - 1982-1985 operation by 
DE90784623/GAR 


Rational use of electricity - 1982-1985 operation reports 
DE90784625/GAR 


Research and Development at the AFME. 
DE90784631/GAR 


060,191 


060,556 





RESEARCH PROJECTS 


New Directions in inP Solar Cell Research. 
N90-23662/1/GAR 060,580 


R of Research Activity at the Research Laboratory 


of Electronics. 
N90-24217/3/GAR 060,335 


Research and Technology 1989. 
N90-24219/9/GAR 062,351 


Railroad Research Needs in the Pacific Northwest. 
PB90-264417/GAR 062,368 


Computer-Assisted Continuous Coal Mining System-Re- 
search Program Overview. 
PB90-265612/GAR 061,407 


Bulletin of the Government Industrial Research Institute, 
Osaka, Vol. 40, No. 4, December 1989. 
PB90-267485/GAR 059,968 


Journal of Mechanical Engi sis Mpa ~ geet Vol. 43, 
No. 6, November 1989. Technical 
PB90-267501/GAR 060,860 


— of the Electrotechnical Laboratory, Vol. 54, No. 1, 


1990. 
PB90-267899/GAR 060,321 


Reports of the Asahi Glass Foundation for Industrial 
Technology, Vol. 54, 1989. 
PB90-267931/GAR 060,967 


Reports of the Research Laboratory, Asahi Glass Co., 
Inc., Vol. 39, No. 2, 1989. 
PB90-268103/GAR 060,826 


Reports of the Government Industrial Research Institute, 
Cc ku, No. 33, October 1989. 
PB90-268160/GAR 060,998 


pga Electric Advance, Vol. 51, June 1990. R and D 
dition. 

PB90-268996/GAR 060,827 
Toshiba’s Selected Papers on Science and Technology, 


1990. Volume 2, No. 1, Semiannual. 
PB90-269051/GAR 060,339 


Bulletin of Industrial Products Research Institute, No. 
112, October 1988. 
PB90-269119/GAR 059,871 


Journal of Mechanical Engineering Laboratory, Vol. 44, 
No. 2, March 1990. Technical papers. 
PB90-269135/GAR 060,866 


Scientific and Engineering Research Facilities at Universi- 
ties and Coll , 1990. 
PB90-272006/GAR 059,557 


RESERVOIR ROCK 
Research on improved and enhanced oil recovery in Illi- 


nois through reservoir characterization. Task 1. 
DE90013246/GAR 061,391 
Generation and testing of random fields and the condi- 
tional simulation of reservoirs. 

DE90013467/GAR 061,392 
Establishment of an oil and gas database for increased 
recovery and characterization of oil and gas carbonate 
reservoir heterogeneity. Technical progress report, April 
1, 1990-June 30, 1990. 

DE90014379/GAR 061,367 


Acoustic Measurements on Real and Synthetic Reservoir 


Rock. 
PB90-266958/GAR 061,410 


RESERVOIRS 
Simulation of Reservoir Systems with HEC-5 on a Per- 


sonal puter. 
AD-A225 192/4/GAR 059,980 


Status and New Capabilities of Computer Program HEC- 
; ‘Scour and Deposition in Rivers and Reservoirs’. 
AD-A225 194/0/GAR 059,982 


Improved Methodol ior Estimating Future Reservoir 
Storage cities: feation to Surface Water Supply 
Reservoirs in Illinois ( Edition). 

PB90-266560/GAR 059,984 


RESIDENTIAL BUILDINGS 
CWS-fired residential warm-air re system. Phase 2 
final report, August 1, 1988-March 1, 1990. 
DE90012237/GAR 059,791 


Exploratory investigation of a new modeling approach 
bay an energy index for multifamily buildings in the Pacif- 


Northwest. 
DE9001 pucteientendl 060,398 
Abrechnung. _Informai 


Verbrauchsabhae tionen zur 
Verordnung ueber die verbrauch: Abrechnung 
der Heiz- und Warmwasserkosten in der Fassung vom 
20.1.1989. (Demand-controlled energy accounting. The 
demand-controlied space and water heating energy ac- 
counting ordinance of January 20, 1989). 

DE90506498/GAR 060,506 


~ ische optimalisatie bij renovatie en nieuwbouw 
tehuis De Hulstkampen te Nieuwleusen. 
Definitieve rapportage. (Energetic optimization in a ren- 
ovated and newly built home for the elderly ‘De Hulst- 
kampen’ in Nieuwleusen, Netherlands. Final report). 
DE90786121/GAR 060,405 


RESIDENTIAL SECTOR 
Commercial and Residential = ise and Emissions 
Simulation Pye tee dep guration for Lge 


emissions from commercial residential sources: 1988 
test runs. 


KEYWORD INDEX 


DE90013534/GAR 


ea os 
esilient Properties of Colorado Soils. 
Pe00 266300 GAR 
RESILIENT-FRICTION spp ern 
in Procedure for | Bearings. 
PB 262718/GAR 
RESIN MATRIX COMPOSITES 
Composite Curing: A New Process. 
N90-23490/7/GAR 
Demonstrationszentren fuer Faserverbundwerkstoffe 
(Demonstration Centers for Fiber Reinforced Materials). 
N90-23495/6/GAR 060,925 
RESINS 
Space plane model for visual measurement of aerody- 
namic heating. (Kuuryoku kanetu kashika sokutei yo 
space plane mokei no seisaku). 
DE90505514/GAR 062,335 


060,546 
060,031 
059,824 


060,921 


ISTORS 

Aku kudoshiki haidenyo tanraku denryu genryuki no kai- 
hatsu. Tadan bunkishiki tenryu soshi no kaihatsu. (Devel- 
opment of arc driving type fault current limiter for distribu- 
tion lines. Development of multistage divided type com- 
mutating element). 
DE90503413/GAR 060,385 

RESONANT FREQUENCIES 
Structural Behavior of Composites with Progressive Frac- 


ture. 
N90-23477/4/GAR 060,919 


RESONATORS 
Mode structure in an optically pumped D(sub 2)O far in- 


be90620809/6 GAR 061,863 
RESOURCE ASSESSMENT 


Ecoenergy: scientifical 
DE90784635/GAR 060,557 
RESOURCE CONSERVATION AND RESOURCE ACT 


RCRA Facility ome Phase 1. Summary Report 
for Known Releases Units, Tooele Army Depot, South 


Area. 

AD-A225 157/7/GAR 060,692 
RESOURCE DEVELOPMENT 

Operation, maintenance and evaluation of the Bonifer 

and Minthorn — juvenile release and adult collec- 

tion facilities. Annual report, 1988. 

DE90014152/GAR 061,437 
RESOURCE MANAGEMENT 

Management Options for —— Natural Resource 

Training Impacts on Army Installations. 

AD-A224 891/2/GAR 061,281 
Managing climate change through international co- 
ge essons from prior resource management ef- 


e901 4699/GAR 059,712 


RESOURCE RECOVERY ACTS 
Implementation of complex many-to-many relations in 


focus. 
DE90011300/GAR 060,697 
RESOURCES 
Cultural Resources Investigations in the Vicini 
Jackson, Plaquemines Parish, Louisiana: The 
Solari Borrow Area. 
AD-A225 198/1/GAR 
RESOURCES MANAGEMENT 
peeennng apy 4 Research: Bit een | Collaboration Be- 
tween the Life Sciences and Medicine and the Physical 


Sciences and Engi 

N90-24171/2/GAR 059,550 
RESPIRATORY pope 

Influence of Cold Exposure on Ventilation, Respiratory 

Heat Loss, and Pul: Deposition/ Clearance. 

AD-A224 680/9/GAR 061,229 
RESPIRATORY SYSTEM 

Respiratory Chemosensitivity and Resistive Load Sensa- 

tion Influences on Ventilatory Control during Exercise. 

AD-A224 803/7/GAR 061,231 
RESPONSE 

Differential Weight Procedure of the Conditional P.D.F. 

a Estimating the Operating Characteristics of 


Item R 
AD-A224 697/3/GAR 061,069 


RESPONSE TIME (COMPUTERS) 
Sojourn Times in Queueing Networks. 
N90-24102/7/GAR 

RESUSCITATION 
Hypertonic/Hyperoncotic Resuscitation from Shock: Re- 
duced Volume Requirement and Lower Intracranial Pres- 


sure. 
AD-A225 207/0/GAR 061,234 


RETAINING WALLS 
Effects of Poorly Draining Backfill on Geotextiles for 
Earth Reinforcement of Vertical Soil Slopes. 
PB90-266149/GAR 060,009 

RETENTION (GENERAL) 

Pharm de Factors and Retention: First Annual In Process 


AD Age4 932/4/GAR 061,284 


RETINA 
Extension of the Kremers/Van Norren Model for Retinal 
Light Damage and Consequences thereof for Occupa- 
tional Safety. 


of Fort 
oposed 


059,739 


061,066 


RISK ASSESSMENT 


AD-A224 879/7/GAR 061,212 


Analysis of Retinal Function Following Laser Irradiation. 
AD-A225 021/5/GAR 061,200 


RETROVIRIDAE 
Novel Approaches for hen ag  Fagery 
Treatment of Arena-, Bunya-, Flavi-, 
tions. 
AD-A225 010/8/GAR 


REVERSE-FIELD PINCH 
Se See Oe SE veen® Gate 
using a Thomson sca diagnostic. 
Besoot 2021/GAR ™ 061,876 


‘new’ approach to the oa statistical —— of 

turbulence: The optimum theory of rigorous 
leady-state transport. 

DE90013499/GAR 061,887 


Transport and fluctuation in reversed field pinches. 
DE90013641/GAR 061,895 


REVETMENTS 


Agents in the 
wand Retoce Infec- 


061,189 


on st 


Maximum Periodic Wave Runup on Smooth Slopes. 
AD-A225 003/3/GAR 059,976 


Hydraulic Stability of Articulated Concrete Block Revet- 

ment Systems during Flow. 

PB90-266156/GAR 
REVIEWS 


Journal of tural Economics Research, Volume 42, 
Number 2, 1 


PB90-266719/GAR 


REYNOLDS NUMBER 


Oblique and Parallel Modes of Vortex Shedding in the 
Wake of a Circular © at Low Reynolds Numbers. 
AD-A224 798/9/ 061, 812 


Measurements of Base Pressure in the Wake of a Cylin- 
der at Low Reynolds Numbers. 
AD-A224 799/7/GAR 061,813 


Three-Dimensional Unsteady Separation at Low Reyn- 
olds Numbers. 
AD-A225 167/6/GAR 059,559 


Effects of Reynolds Number, Rotor Incidence Ai and 
Surface R ness on the Heat Ti Transfer Distribution ia 


pos toon urbine Rotor Passage. 
N90-23731/4/GAR 


RHEOLOGY 
Developpement d’UN Appareil de Mesure de Forces de 
Development 


060,010 


059,644 


060,092 


Surface et de N of a Device 
Sor teahane Vonsienn Ghaaaeranh ened 


a. 
N90-23568/0/GAR 


RHEOMETERS 
fe rg ay IN Appareil de Mesure de Forces de 
Development 


de Nanorhosogie of a Device 
pam wb Ly ne he 


Ri ). 
N90. 23868/ 0/GAR 


RHIZOBIUM 
Identification and manipulation of Rhizobium phytohor- 
mone genes. Final report. 
DE90013228/GAR 061,169 
RHODE ISLAND 


Water Resources Data for Massachusetts and Rhode 
Island, Water Year 1988. 
060,748 


060,953 


060,953 


PB90-266297/GAR 


RIBOSOMAL RNA 


Computer modeling 16S ribosomal RNA. 
DE90014183/GAR 


RICCATI EQUATION 
Discrete Time H Infinity Control Problem: The Full-infor- 
mation Case. 
N90-24003/7/GAR 060,198 
SS See 
Measurement Feedback. 


No0-24004/ 109/5/GAR 060,199 


Linear-Quadratic Problems and the Riccati Equation. 
N90-24037/5/GAR 060,202 
RING LASERS 

ee eee © aegetety peek ee Ser 


besoez0e0e/ 6. GAR 061,863 


RINGS 
Measurements of Oil Film Thickness and Liner tempera- 
ture at Top Ring Reversal in a Diesel Engine. 
AD-A224 626/2/GAR 060,952 


RISK ASSESSMENT 
Sources and consequences of hypothetical bias in eco- 
nomic analyses of risk behavior. Draft. 
DE90012947/GAR 060,545 


Special Committee Review of the Nuclear Regulatory 
Commission’s Severe Accident Risks Report (NUREG. 


11 
061,654 


061,148 


50). 
NUREG-1420/GAR 
gam of Justice Simplified Risk Analysis Guide- 
ines. 

PB90-265257/GAR 060,235 
Review of in the ey nel -Microbial Pest 


Assessment 
PB90.26006/GAR 061,180 
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eee Coes & Assessment of Vapor-Phase 


Mutagens and Carcinogens in Ambient Air. 
PB90-265927/GAR 060,669 
in the Risk Assessment of Major 


fapour Cloud Modelli 
‘oxic Hazards: Effect of Relative Humidity. 
060,654 


; 
PB90-267543/GAR 


ROAD SHOULDERS 
Route I-78 Shoulder Rehabilitation Evaluation. 
PB90-266354/GAR 


ROADS 
Feasibility of exclusive facilities for cars and trucks. Final 


DESOO 90012976/ . 062,374 


Procedures for a eo Road Improvements 
under the Statewide Highway 
PB90-266222/GAR 060,012 


Route I-78 Shoulder Rehabilitation Evaluation. 
PB90-266354/GAR 060,014 


Continuously Reinforced Concrete Pavement Database. 
PB90-267063/GAR 060,018 


Twenty-Four Year 
Pavement Sections 


Coarse Aggregates. 
PB90-267071/GAR 


ROADSIDE BEAUTIFICATION PROGRAMS 
Evaluation of Wildflower Plant Species and Establishment 
Procedures f 


ior Georgia Road Sites. 
PB90-264656/GAR 059,652 


ROBOTICS 


Robust Planning and Control Using Neural Networks. 
AD-A224 895/3/GAR 060,846 


Advanced robotics program workshop. Foreign trip 
—_, May 9-16, 1987. 

'90012341/GAR 061,467 
Frequency sliding mode synthesis. 
DE90013286/GAR 060,851 
Review of physical security robotics at Sandia National 
Laboratories. 

DE90013491/GAR 060,254 


060,014 


Performance Review of Concrete 
Made with Siliceous and Lightweight 
060,019 


Lunar Crane Hook. 
N90-23579/7/GAR 062,306 


Advancing Automation and Robotics Technology for the 
Space Station Freedom and for the US Economy. 
N90-23899/9/GAR 062,327 


Efficient Motion Planning for an L-Shaped Object. 
N90-24073/0/GAR 060,852 


Computer-Assisted Continuous Coal Mining System-Re- 
search Program Overview. 

PB90-265612/GAR 061,407 
Driving Control Method of Automated Vehicle with Ma- 


chine Vision. 
PB90-267519/GAR 062,403 
ROBOTS 
Proceedings of the 1989 CESAR/CEA wend for Engi- 
neering yo oye = Research/Commissariat a 
sobone Ray on autonomous mobile 
060,847 


trajectory generation for mobile robots with 
non-holonomic and steering angle constraints. 
DE90012298/GAR 060,848 


Advanced robotics program workshop. Foreign trip 
7. May 9-16, 1987. 

90012341/GAR 061,467 
pret aly a A vision technology. Foreign trip report, 
DE90012343/GAR 060,213 
Robotic hands. Foreign trip report, tember 4-Septem- 
ber 11, 1988. sad macs 
DE90012361/GAR 060,849 
Computer vision and robotics. Foreign trip report, Jani 
22, 1989-J; 28, 1989. nid 

061,084 


DE90012389/GAR 

Workshop on mobile robot issues. Foreign report, 
May 9-16, 1987. - 
DE90013137/GAR 060,850 


Technical exchange in robotics for reactor decommis- 
———<_ Foreign trip report, 
'90013140/GAR 061,662 


Robotic design for an automated uranium solution enrich- 
ment system. 
DE90013155/GAR 061,484 


) +workshop 
(May 20ure 1, 1989). 
Des00{t /GAR 


Frequency sliding mode synthesis. 

DE90013286/GAR ” 060,851 
Review of physical security robotics at Sandia National 
DE90013491/GAR 060,254 


Skitter/Implement Mechanical Interface. 
N90-23578/9/GAR 062,305 


Tubular Space Truss Structure for Skitter 2 Robot. 
N90-23580/5/GAR 


Lunar Robotic Maintenance Module. 
N90-23735/5/GAR 


Robot for Semiconductor Wafer Transfer. 
PB90-267816/GAR 
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062,312 


060,320 


KEYWORD INDEX 


System Factors in Real-Time Hierarchical Control. 
PB90-269473/GAR 060,205 
ROCK-FLUID INTERACTIONS 
—— of ultrasonic wave interactions with fluid- 
turated porous rocks. (Progress report). 
DE90012868/GAR 061,361 
Authigenic clay minerals in the Rustler Formation, WIPP 
Site area, New Mexico. 
DE90013556/GAR 061,589 
ROCK ISLAND ARSENAL 
System Requirements Analysis for the U.S. Army Rock 
Island Arsenal Tool Management System. 
PB90-269465/GAR 061,314 
ROCK MECHANICS 
eng pp ag Litteraturstudie (Destress Blast- 
: A Literature Survey). 
BI 90-266990/GAR 061,782 
Causes and Control of Coal Mine Bumps. 
PB90-268772/GAR 
ROCKET ENGINES 
LE-7 koatsu iy no seino hyoka. (Performance evalua- 
tion of LE-7 high ‘a pumps). 
DE90505523/GA\ 060,086 
ETS-VI ned og engine no hard start ni tsuite. (Hard start 
apogee engine for the ETS-VI). 
e0808825/GAR 060,087 
Experimental Evaluation of a Tuned Electromagnetic 
Damper for Vibration Control of Cryogenic Turbopump 


Rotors. 
N90-23403/0/GAR 060,088 
Strahimotor - 1932. (Jet engine - 1932). 
TIB/B90-81371/GAR 
ROCKET LAUNCHERS 
Conceptual Work at Aer a on Air-Breathing and 
Non-Air-Breathing Recoverable Launchers. 
N90-23450/1/GAR 062,330 
ROCKETS 
Ueberholung Nutzlasthilfseinrichtungen, Gesamtintegra- 
tion und Systemtests bei paralleler Integration- und Test- 
phase und Kampagnenunterstuetzung TEXUS-14B/15. 
Abschiussbericht. (Overhauling of payload vargas meme 
ment, overall integration testing and systems testing with 
parallel rove ta and test phase, and mission support 
fem TEXUS-14B/15. Final report). 
1B/A90-81379/GAR 062,352 
ROCKS 
Investigation of ultrasonic wave interactions with fluid- 
saturated porous rocks. (Progress report). 
DE90012868/GAR 061,361 
Capabilities for measuring physical and chemical proper- 
ties of rocks at ~ y pressure. 
DE90013515/GA\ 061,365 
Thermal and mechanical codes first benchmark exercise. 
Part 2, Elastic analysis: Yucca Mountain Project. 
DE90013555/GAR 061,588 
Chishitsu, jiban joho database (GEOID) no kaihatsu. 
(Construction of geological and geotechnical information 


database). 
DE90503417/GAR 061,368 


ROCKY MOUNTAINS 
Predicting Equilibrium Moisture Content of Some Foliar 
Forest Litter in the Northern Rocky Mountains. 
PB90-268343/GAR 061,353 
ROLL FORMING 
Crown and Shape Control in the Rolling of Thin, Wide 


Plates. 
N90-23539/1/GAR 060,980 


ROLLER BEARINGS 
Non-Linear Dynamic Analysis of Geared Systems, Part 2. 
N90-23732/2/GAR 060,830 

ROOFS 
Two-L Loma Shield Mechanics. 
PB90-268731/GAR 


Roof Truss Contact Forces. 
PB90-268830/GAR 061,420 


Rigid-Body and Elastic Solutions to Shield Mechanics. 
PB90-268848/GAR 06 

ROSEOTOXIN B 
Control of Insects by Roseotoxin B. 
PATENT-4 956 343 

ROTARY DRILL BITS 


Preliminary Evaluation of the Relationship of Bit Wear to 
Cutting Distance, Forces, and Dust Using Selected Com- 
mercial and imental Coal- and Rock-Cutting Tools. 

PB90-269184/GAR 061,424 


ROTARY WING AIRCRAFT 


Impacts of Rotor Hub Design Criteria on the Operational 
Capabilities of Rotorcraft Systems. 
AD-P005 986/5 059,603 


Rotorcraft fy ae for the Year 2000. 
AD-P005 059,604 


Exenon of of a Three-Dimensional Viscous wane Flow 


nalysis. 
N90-23348/7/GAR 059,563 


Anwendbarkeit einfacher Hubschraubermodelle fuer fi 
mechanische Untersuchungen. (Applicability of simple 
helicopter models for flight mechanical investigations). 


061,416 


060,093 


061,413 


061,178 


TIB/B90-81367/GAR 


ROTARY WINGS 
Resolution des Equations d’Euler Apliquee a un Rotor 
d’Helicoptere en Vol d’Avancement (Solution of Euler 
Equations Applied to a Helicopter Rotor in a Flight). 
PB90-263724/GAR 059,577 


ROTATING GENERATORS 
Testresultaten van de FLEXHAT rotor met passieve re- 
geltip. Versie 1. (Test results of the FLEXHAT rotor with 
ssively controlled rotor. Version 1). 
E90797037/GAR 060,528 


ROTATION 
Conceptual Desi 
Shuttle Attached 
N90-23474/1/GAR 


ROTOR AERODYNAMICS 
pone ag Performance and Acoustic Investigation of 


Modern, Counterrotating Blade Concepts. 
N90-23393/3/GAR 059,612 


ROTOR AERYDYNAMICS 
Anwendbarkeit einfacher Hubschraubermodelle Pt fl 
mechanische Untersuchungen. (Applicability of le 
helicopter models for flight mechanical oon Bey 
TIB/B90-81367/GAR 059,588 


ROTOR DYNAMICS 
ae Performance and Acoustic Investigation of 
lodern, Counterrotating Blade Concepts. 
N90-23394/3/GAR 059,612 


ROTOR SPEED 


Experimental Evaluation of a Tuned Electromagnetic 
Damper for Vibration Control of Cryogenic Turbopump 


Rotors. 

N90-23403/0/GAR 060,088 
ROTORS 

Choonpaho ni yoru joki turbine rotor zai no creep hiro 

sonsho kenshutsu kihon hoshiki no kaihatsu. ( 


h Develop- 
ment of creep-fatigue damage detection method of rotor 
steel by ultra-sonic wave measurement). 


DE90503792/GAR 

Parameterstudie naar het oe ey een rotor met pan 

pe met a van P| = . Ae oy study 2 
lormance of a rotor a hinge pin by means 

PHATAS-II). 7" 

DE90797036/GAR 060,527 


Aero-elastische stabiliteit van grote overtrekgeregelde 
windturbinerotoren. (Aero-elastic stability of large stall 
regulated wind turbine rotors). 

DE90797040/GAR 060,531 


Experimental Evaluation of a Tuned Electromagnetic 
Pon am for Vibration Control of Cryogenic Turbopump 


Rot 
N90-23403/0/ GAR 060,088 


Effects of Reynolds Number, Rotor Incidence Angle, and 
Surface Roughness on the Heat Transfer Distribution in a 


oe urbine Rotor Passage. 
N90-23731/4/GAR ™ 060,092 


ROUTE SURVEYS 
Traitements et Synthese d'images a Partir de Donnees 
Geomatiques (Processing and Synthesis of Images from 
Geomatic Data). 
062,397 


059,588 


in of a Moving Belt Radiator (MBR) 
riment. 
060,091 


PB90-265760/GAR 


ROUTES 

Simulator Evaluation of the Final Approach eee 

N90-23374/3/GAR 2 
ROUTING 

Strat Differences in Map Information Use for Route 

oe in Unfamiliar Cities; Implications for In-Car 

Navigation Systems--Translation. 

AD-A224 875/5/GAR 059,768 
RUBBER 

Mechanical Characteristics of Base Isolation Bearings for 

a Bridge Deck Model Test. 

PB90-262668/GAR 060,001 
RULE BASED SYSTEMS 

Belief Combination and Propagation in a Lattice-Struc- 

tured Inference Network. 

AD-A224 772/4/GAR 060,219 
RUNGE-KUTTA METHOD 


Computer Code for the Prediction of Aerodynamic Char- 
acteristics of Lifting Airfoils at Transonic Speed. 
N90-23359/4/GA\ 059,564 


Block Runge-Kutta Methods on Parallel Computers. 
N90-23982/3/GAR 060, 184 


Block Runge-Kutta Methods. 
N90-23983/1/GAR 060,185 


Convergence Properties of the Runge-Kutta-Chebyshev 
Method. 


N90-24038/3/GAR 061,025 
Contractivity of Runge-Kutta Methods. 
N90-24079/7/GAR 


RUNOFF 
Wetlands for Stormwater Treatment. 
PB90-266214/GAR 

RUNWAYS 


Condition Survey and Paver Implementation, Edwards Air 
Force Base (North Base), California. omita 


061,046 


060,011 


AD-A224 978/7/GAR 





RUPTURING 
Recent | 
Thermostructural Ma‘ 
N90-23489/9/GAR 


RURAL AREAS 


Guide to Deliver Technical Services for Self Employed 
and Small Manufacturers. 
PB90-238833/GAR 059,832 


—- of the Rural Secondary Specialty Center Dem- 


onstration Project. 
PB90-268251/GAR 060,792 
RUTHENIUM 


060,920 


Metallacarboranes. by 4 
tion of lareno)M(eWwo2ssH5) ry; 
Ru) and (C5Me5)Co(Et2C2B3H5) Sandwich Complexes. 
AD-A224 630/4/GAR 059,861 
Interaction of small o: ited fluorocarbons and hydro- 
carbons with the Ru(001) surface. 
DE90011749/GAR 059,907 
RUTHENIUM 106 
Westinghouse Hanford Company 100 Areas environmen- 
tal releases for 1988. 
DE90013648/GAR 061,632 
Polypyri- 


RUTHENIUM COMPLEXES 
Resonance Raman and photophysical studies of po! 
dine complexes of Ruthenium (Il). Report for the period 
September 1986-January 1990. 
DE90013219/GAR 059,923 
Photo-oxidation and photo-reduction of the ruthenium 


complex tris (2,2’bipyridine) in an — medium. Appli- 
cations to photoelectrochemical cells and photoinduced 


redox catalysis. 
DE90501039/GAR 061,104 


RYDBERG STATES 
Observation of the Collapse and Revival of a Rydberg 
Electronic Wave Packet. 
AD-A224 778/1/GAR 061,992 
S CODES 
ee of off-energy matrices: Symplectic and oth- 
methods). 


erwise (A — of 
DE90014003/GAR 062,195 


SACCHAROMYCETES 
Protein Involved in Minichromosome Maintenance in 
Yeast trae, Enhancer Conserved in Eu- 


karyotes 

AD-A224 744/3/GAR 061,139 
SAFE HANDLING 

Reducing Back Injuries in Low-Coal Mines: Redesign of 

Materials-Handli Tasks. 

PB90-265620/GAI 061,408 
SAFEGUARDS 

ene appropriate test targets for portal weapons de- 


DE90013000/GAR 060,248 


Secure container for use within glove boxes. 
DE90013363/GAR 

SAFETY 
Calculation of Containment Concentrations While Coating 
the Interior of a Bulk Storage Fuel Tank. pupen 


061,685 


AD-A224 930/8/GAR 
Pacific Northwest Laboratory annual report for 1989 to 


the Assistant Secretary for Environment, Safety, and 
Health. Part 5, Environment, safety, health, and quality 


assurance. 
DE90013506/GAR 060,767 


Hanford Waste Vitrification Plant preliminary safety analy- 
sis report. Draft, Revision B, Volume 2. 

DE90013936/GAR 061,612 
Mine Safety Education and Training Seminar. Proceed- 
ings: Bureau of Mines Technology Transfer Seminar, 
Pittsburgh, PA., May 17, 1988; Beck WV., May 19, 
1988; St. Louis, MO., May 24, 1988; Reno, NV., May 


26, 1988. 
PB90-265570/GAR 061,403 


Quality Assessment of Safety Analysis. 
PB90-266909/GAR 
ang FACTORS 
Health Management System for Rocket Engines. 
NSO-29574/ 0) GAR - 
SAFETY MANAGEMENT 
Aviation Security: Corrective Actions Underway, But 
Better Inspection Guidance Still Needed. Report to the 
Chairwoman, Government Activities and Transportation 
Subcommittee, Committee on Government Operations, 
House of Representatives. 
N90-23367/7/GAR 062,410 
SAGINAW BAY 
Nutrient Release Rates from the Sediments of Saginaw 
Bay, Lake Huron. 
PB60-264839/GAR 061,381 
SALARY SURVEYS 
Local Area Personal Income, 1983-88. Volume 3. Plains 


R " 

P890-271701/GAR 059,837 
SALES 

Typical Net Month! 

PB90-502840/GAI 
SALINE WATER-FRESH WATER INTERFACES 


Radium Isotopes in the Orinoco Estuary and Eastern Car- 
ibbean Sea. 


060,833 


h 


(Electric) Bills, 1989 (EIA-213). 


hs 


KEYWORD INDEX 


AD-A225 174/2/GAR 061,764 


i Program: Effects of Sa- 
pry Ly hee were emer sang phy tenon gy, Morpholo- 
—_- Composition of Submersed Aquatic Ma- 


AD- 25 023/1/GAR 061,703 
SALIVA 

Universal Collector for Submandibular-Sublingual Saliva. 

PAT-APPL-7-493 538/GAR 059,778 
SALMON 

Species Profiles. Life Histories and Environmental Re- 
quirements of Coastal Fishes and Invertebrates (Pacific 


Northwest). Sockeye Salmon. 
AD-A224 838/3/GAR 061,698 


Biological manipulation of migration rate: The use of ad- 

— phot to accelerate smoltification in year- 
chinook salmon. Annual report 1988/1989. 

bi 90013804/GAR 061,158 


oe Habitat Improvement Project. Annual 
r : 

90014141/GAR 060,733 
Proceedings of the anadromous fish release strategies 


DE90014142/GAR 061,430 


Influence of habitat modifications on habitat composition 
and anadromous saimonid Le ge in Fish Creek, 
Oregon, 1983--88. Annual report, 1 

DE90014143/GAR 061,431 


Evaluation of the contribution of fall chinook salmon 
reared at Columbia River hatcheries to the Pacific salmon 
fisheries. Appendix: Final report. 

DE90014144/GAR 061,432 


pone aernge BOF a predation index and evaluating ways to 

Fong ee to predation in the Columbia 

iver in. progress report, August 1988-Sep- 
tember 1989. 
DE90014145/GAR 061,433 
— Fa A spring chinook enhancement study. Annual 
D 90014147/GAR 061,435 
Smolt monitoring at the head of Lower Granite Reservoir 
and Lower Granite Dam. Annual report, 1989. 
DE90014150/GAR 061,436 
Operation, maintenance and evaluation of the Bonifer 
and Minthorn Spri report, 1988 _ and adult collec- 
tion facilities. Anni 
DE90014152/GAR 061,437 
Migratory behavior and adult contribution of summer out- 

iting subyearling chinook salmon in John Day Reser- 

voir, 1981-1983. Final report. 
DE90014153/GAR 061,438 


p ae Quality: The Effects of ice and Chilled Seawater 


PB90065182/GAR 
SALTS 
060,215 


Saat cf os Goan an te ce ee 
it and Design-Dependent Sampling Pro- 


of an expert system for estimating fla- 
SAMPLING 
1987. 
90013335/GAR 061,076 
of advanced flow simulation system by water flow model. 
Sampling. 
cedures: A Simulation Study. 
061,351 


059,660 


shover of contaminated insulators). 

DE90507844/GAR 060,391 

Empirical investigation of the use of ranks in (pi)ps sam- 

mig’ Foreign trip report, September 6. 1007 September 

Suiryu model ryudo kaiseki system no kaihatsu. Kosoku 

VTR ni yoru sokudo vector sokutei shuho. (Development 

New measurement method of velocity vectors using a 

DSStich 

DESO: /GAR 061,826 

N90-24044/1/GAR 

Model- 

PB90-266313/GAR 

Rapid (Grab) Sampling oo Full-Scale Explosions-Mi- 
Analytical 


croscopic Evaluation. 
PB90-268756/GAR 061,414 


SAN CLEMENTE ISLAND (CALIFORNIA) 
Submesoscale Structure of the California Current Near 
San Clemente Island. 
AD-A224 874/8/GAR 061,717 
SANDSTONES 
Biot’s slow wave in Massillon and Berea sandstones. 
DE90011229/GAR 061,359 


pnepaceng A for tight gas reservoirs. Annual report for 


fiscal year 1 
DE9001 3600/GAR 061,393 


SARSAT 
Location Systems: ARGOS, SARSAT. 
N90-23430/3/GAR 

SATELLITE ALTIMETRY 
DORIS System. 
N90-23431/1/GAR 062,337 
Ocean Variability from Crossover Differences Derived 
from Altimeter Measurements. 
N90-23852/8/GAR 061,726 


061,463 


SATELLITE ORBITS 


SATELLITE ATTITUDE CONTROL 
Orbit Control for a Regi igati Base s ci 
¢ . jegional Navigation System 2 
N90-23466/7/GAR 062,302 


ISO Attitude and Orbit Control Subsystem. 
N90-23467/5/GAR 
SATELLITE COMMUNICATION 
Prospects for Integration of Satellite Communications, 
‘cation and Monitoring Functi 
N90-23439/4/GAR 060,100 
us 60 GHz Intersatellite Communication Link | 
SS a: Mixed Baseband and IF 
N90-; /8/GAR 102 
NASA 60 GHz intersatellite Communication Link Defini- 
Document. 


N00-23504/6/GAR. 060,103 
ee ee a Sie eee Slee 


N90-23595/3/GAR 
SATELLITE DOPPLER POSITIONING 


a f A of Radi igation: S Mappi 
N90-23423/8/GAR 061,458 


N90-23424/6/GAR 061,459 

Location Systems: ARGOS, SARSAT. 

N90-23430/3/GAR 
Comparison of Location Systems. 
N90-23437/8/GAR 

SATELLITE IMAGERY 


062,344 


060,104 


061,463 
062,366 


NBO 7777 Mapping from Satellite Imagery. 
N90-23777/7/GAR _ 061,340 


‘ader van tiese orton Projet tmospheric 
rection of Satellite Pictures in the Framework of the 
bm phir 

N90-23786/8/GAR 061,446 


SATELLITE NAVIGATION SYSTEMS 
ayo — What They Are and Where 


NO0.20420/0/GAR 061,457 
Location and Navigation Technology: Putting Theory into 
N90-23424/6/GAR 061,459 


Measurement Errors. 
N90-23426/1/GAR 
rames: Orbitogra iphy. 


061,461 


Reference Fi 
N90-23427/9/GAR 


NS0-23458/ 7IGAA 


Back to the Stars. 
N90-23429/5/GAR 


Location Systems: ARGOS, SARSAT. 
N90-23430/3/GAR 


GEOSTAR Location and Messaging System. 
N90-23435/2/GAR 062,365 


— A Satellite Radiodetermination System for 
‘urope. 
N90-23436/0/GAR 


062,296 
Filtering. 

061,462 

062,361 


061,463 


061,464 
Comparison of Location Systems. 

N90-23437/8/GAR 

Comparison of Navigation Systems. 

N90-23438/6/GAR 062,367 
Prospects for Integration of Satellite Communications, 
Navigation and ing Functions. 

N90-23439/4/GAR 060,100 


Implementation of Location Programmes. 
N90-23440/2/GAR 061,465 


Navigation Programmes: Financial and Institutional As- 
Neo: 90-23441/0/GAR 062,362 


Autonomous Low Earth Orbit Navigation. 
N90-23458/4/GAR 


SATELLITE NETWORKS 
NASA 60 GHz Intersatellite Communication Link Defini- 
ee ee ee 
N90-23593/8/GAR 
—_ 60 GHz Intersatellite Communication Pe a 
. Baseline Document. 


NQO-235 /6/GAR 060, 103 
NASA 60 GHz Intersatellite Links Definition Study. Final 


Review. 
N90-23595/3/GAR 060,104 
SATELLITE ORBITS 


N90-23432/9/ GAR” 


Archimedes Mission 
N90-23442/8/GAR 062,297 
Orbit Control Strategy for a Constellation of Three Satel- 


lites in Tundra Orbits. 

062,299 
Orbit Control for a Regional Navigation System Based on 
Tundra Orbit. 
N90-23466/7/GAR 062,302 
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062,366 


062,301 


062,338 





ISO Attitude and Orbit Control Subsystem. 
N90-23467/5/GAR 

SATELLITE PHOTOGRAPHY 
Use of Polarization Methods in Earth Resources Investi- 


_—. 
D-A224 710/4/GAR 061,442 
SATELLITE TRACKING 
Orbit Recovery of a Low Earth Orbiter from Gps and 
Ground Tracking Stations. 
N90-23446/9/GAR 062,339 
SATELLITES 
LE-7 koatsu ona no seino hyoka. (Performance evaluae- 


tion of LE-7 re pumps). 
DE90505523/ AR 060,086 


SATURATED ZONE 
Assessing UST Corrective Action Technologies: Early 
Screening of Clean-up Technologies for the Saturated 


Zone. 
PB90-266727/GAR 060,776 


SAVANNAH RIVER PLANT 
Overview of the Savannah River Plant water quality data- 


base. 
DE90013624/GAR 061,377 


SAWING 
Sawed Joints in AC Pavement. 
PB90-266123/GAR 

SAWS 
Lunar Stone Saw. 
N90-23741/3/GAR 


SAXITOXIN 
immu 


062,344 


060,008 


062,318 


ical Approach to the Identification and Devel- 
opment of Vaccines to Various Toxins. 
AD-A225 047/0/GAR 061,161 


SCANDIUM snag 


Comparison of the 

):¥(sub 2uSejeub x)O(: 

DE90013180/GAR 
SCANNING SCATTERING MICROSCOPES 

Scanning Scattering Microscope with Hemispherical 

Mirror and Microfocused Beam. 

PATENT-4 954 722 060,807 
SCANNING TUNNELING MICROSCOPY 

Effects of Tip-Broadening and Asymmetry on Scanning 

Tunneling Microscope Topographs. 

AD-A224 883/9/GAR 061,921 


UHV-STM System for Investigation of Compound Semi- 
conduct 


lors. 

PB90-267915/GAR 061,966 
SCATTERING 

Bit-string scatteri 

DE90008013/GA 061,998 

and Experimental Technique for Nondestructive 

Evaluation of Ceramic Composites. 

N90-23754/6/GAR 060,928 
SCENARIOS 

Designing Human-Centered Systems: Circa 2039 Scenar- 


io. 
AD-A225 075/1/GAR 


SCHEDULING 
Analysis Sa Sequencing and Scheduling Methods for Ar- 


rival Traffic. 
N90-23373/5/GAR 062,356 


Sequencing and Scheduling: Algorithms and Comple: 
N90-23942/7/GAR - 060,167 
Scheduling around a Small Common Due Date. 
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PB90-265182/GAR 059,660 


SEALING 

High Temperature Flexible Seal. 

PATENT-4 917 302 
SEALING MATERIALS 
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Semi-annual progress report. 
061,366 


061,119 


DE90013750/GAR 


SEISMIC SURVEYS 
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Reflexivity, the Dual Radon-Nykodym Property, and Con- 
tinuity of Adjoint Semigroups. 
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AD-Az24 908/4/GAR 062,420 
Health Statistics on Older Persons, United States, 1986. 
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PB90-238833/GAR 059,832 


Interlibrary Loans via Facsimile: Performance and Cost 


Analysis. 

PB90-243767/GAR 060,821 
SERVOCONTROL 
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SETTLEMENT (STRUCTURAL) 


Development of an Electronic Data yong > System for 
Geotechnical Engineering (EDGGE) Unit Highway 


or. 
PB90-265661/GAR 060,004 
SEWAGE TREATMENT 
Reports of the Government Industrial Research Institute, 
Shikoku, Vol. 21, No. 3, January 1990. 
PB90-269002/GAR 060,997 
SHAFTS (MACHINE ELEMENTS) 
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a 


osition on Ni 
DE90014214/GAR 


jew Composite Materials SiC/Glass-Ce- 


060,922 
Theory and —— Lo ng for Nondestructive 
Evaluation of Ceramic Composites. 


N90-23754/6/GAR 060,928 
SILICON DIOXIDE 


Mechanical 
AD-A225 020/7/GAR 


SILICON NITRIDES 
New Catalytic Routes to Polysilazane Precursors to Sili- 
con Nitride and Related Systems. 050.063 


AD-A225 067/8/GAR 

Study of the elastic properties of Al(sub 2)O(sub 3) and 
Si(sub 3)N(sub 4) matrix composites with SiC whisker re- 
inforcement. 

DE90013674/GAR 060,914 
High temperature strength of SiC whisker-reinforced sili- 
con nitride L 

DE90013822/GAR 060,915 


Theory and Experimental See for Nondestructive 
Evaluation of Ceramic Composites. 
N90-23754/6/GAR 060,928 


SILICON SOLAR CELLS 
Interim qualification tests and procedures for terrestrial 


weed thin-film flat-plate modules. 
90000354/GAR 060,568 
Developments in the EPR pulling method for Si polycrys- 
tal ribbons and photocelis Sodeton. 
DE90501899/GAR 060,573 
SILICON STEELS 
Application of 6.5% Si Steel Sheets to Audio Frequency 
Transformers. 
PB90-268095/GAR 060,306 


SILICON TRANSISTORS 
Integrated Silicon Flow Sensors. 
N90-23715/7/GAR 


SILOXANES 
Recent Advances in Organosiloxane Copolymers. 
AD-A225 095/9/GAR 


SILVER 
a Absorption by Small Silver Particles in Gela- 

in. 
AD-A224 588/4/GAR 059,883 


SIMULATION 
ae of emeearte Presentation on a Simulated Air 


taffic Control T: 
DAs 880/5/GAR 062,407 
Simulation of Reservoir Systems with HEC-5 on a Per- 


AD-A225 192/4/GAR 059,980 


On-line gaibu keito suitei ni yoru daccho boshi seigyo. Jir- 
eens cael cena antes semen a (Step- 

ee ee ee — 
DEebS03400/GAR" a 960,382 
Analysis and Comparison of Two Strategies for Multi-item 
| with Joint Replenishment Costs. 
PB90-270158/GAR ) 
Simulation Ref of Self-Tuning Adaptive Control for 
Rougher Flotation. ™ 


‘amic). 
N90-23491 /5/GAR 


of Silica Xerogels. 
- 059,952 


060,316 


059,954 


PB90-270166/GAR 


SIMULATORS 
SSBN Tactical Security pose Simulator and Tactical 


re a 
AD-A225 028/0/GAR 061,319 
MBB Simulation Facilities Applied for Rotorcraft Re- 


search. 
AD-P005 981/6 059,598 


Geavanceerde regeling van windturbines. (Advanced 
control of wind turbines). 
DE90797043/GAR 060,534 


061,426 


Explicitly Solvable Com; Chebyshev Approximation 
Problems Related to Gat Pobwontele 
N90-24007/8/GAR 061,021 
SINTERING FURNACES 
Application of Surface Combustion Technology to Sinter- 


ng Furnaces. 
PB90-268046/GAR 060,863 


SISO (CONTROL SYSTEMS) 
Expert System to Perform on-Line Controller Tuning. 
N90-23991/4/GAR 060,197 
SITE CHARACTERIZATION 
Quality Assurance/Quality Control in Waste Site Charac- 
terization and Remedial Action. 
AD-A224 668/4/GAR 060,690 
SITE ENFORCEMENT TRACKING SYSTEM 


Implementation of complex many-to-many relations in 
DE90011300/GAR 060,697 


SITE SELECTION 
Alternate Sites for a poet Passage between the 
Atlantic and Pacific 
AD-A224 628/8/GAR 059,969 
SITE SURVEYS 
Scoping and field techniques to Ea performance on 


hazardous waste site investigations. 
DE90012737/GAR 060,700 


Synthesis of a Anwre g Geological, Chemical, 
Socioeconomic, and Resource Information for 


the South Florida Area. 
PB90-266685/GAR 061,752 


Assessing UST Corrective Action Technologies: Early 
—* of Clean-up Technologies for the Saturated 
‘one. 

PB90-266727/GAR 060,776 


Text Excavations in the Pinon Canyon Maneuver Site, 
Southeastern Colorado, Volume 1. 
PB90-266776/GAR 059,747 


Test Excavations in the Pinon Canyon Maneuver Site, 
Southeastern Colorado. Volume 2. 
PB90-266784/GAR 059,748 


SIZES (DIMENSIONS) 
Method for ag 
Evaporational Losses Usi 
po Tracers. 

AD-A225 153/6/GAR 

SKIMMERS 


Entwicklung eines wattgae’ zur Oelbe- 
seitigung "Sconentphane pect tees fy Re 
ment of an proms > amy ate for the removal ) woh par pol- 


lution in mud flats (concept phase). Concludi —, 
TIB/A90-81417/GAR bs 060,722 


SKIN ABSORPTION 
nag Absorption and Pharmacokinetics of Pesticides in 
ats. 
PB90-263302/GAR 061,259 
SKIN TRANSPLANTATION 
Traitement des Brulures Etendues (Treatment of Exten- 
sive Burns). 
PB90-269879/GAR 061,235 


SKITTER VEHICLE 


Tubular Space Truss Structure for Skitter 2 Robot. 
N90-23580/5/GAR 062,308 


Soil Transport Implement. 
N90-23582/1/GAR 


SLABS 
Seismic Response of Connections in Indeterminate Flat- 


Slab Subassemblies. 
PB90-265968/GAR 059,826 


SLAGS 
Sekitan gasuka slag hai no yuko riyoho ni kansuru chosa. 
(i tion on utilization of coal gasification ash). 
be00s0s443/GAR 999 60,499 
SLC DETECTORS 
DUCS: A fully automated code and documentation distri- 
bution system. 
DE90013570/GAR 060,226 


JAZELLE: An enhanced data management system for 


DESO TSSyt/AR 062,100 


ee. polarization at the SLD. 
DE90013576/GAR 


tt Size Distributions and 
aper impaction Cards and 


059,902 


062,310 


062,104 





SLOPES 
Development of an Electronic Data Gat System for 
Geotechnical Engineering (EDGGE) Unit Highway 


90-265661/GAR 060,004 
Effects of Poorly Draining Backfill on Geotextiles for 
it ertical Soil Slopes. 


Earth Reinforcement 

PB90-266149/GAR 060,009 
SLUDGES 

New techni for dewatering suspensions. Final pape 

DE90009139/GAR 7 

Sepens tank vitrification: Engineering-scale oa re- 


Be9001 3507/GAR 060,704 


SMALL BUSINESSES 
SBIR Voloane Fi Innovation age pe age 
me 1. Army Abstracts of Phase 

Awards from FY 1989 SBIR Solicitation. 

AD-A224 647/8/GAR 059,521 

Defense Small Business Innovation Research Program 

(SBIR). Volume 2. Navy , Abstracts of Phase i 

Awards from FY 1989 SBIR Solicitation. 

AD-A224 648/6/GAR 059,522 

Defense Small Business Innovation Research 

(SBIR). Volume 3. Air Force Projects, Abstracts of 

1 Awards from FY 1989 SBIR Solicitation. 

aoe 649/4/GAR 059,523 
lense Small Business Innovation Research pi age 

form Dy rane 4. Defense Projects, Abstracts of 
Awards from FY 1989 SBIR Solicitation. 

AD-A224 650/2/GAR 059,524 

Small Business Innovation Research (SBIR) Program. 

Program Solicitation 90.2 FY-1990. 

AD-A224 662/7/GAR 059,542 

Energy conserved and saved by small and 

medium-size maniachwers. "1907-88 EADC program 


5E90013276/GAR 059,844 


Guide to Deliver Technical Services for Self Employed 
and Small Manufacturers. 
PB90-238833/GAR 059,832 


Business Volatility and Economic Growth. 
PB90-269226/GAR 

SMALL COMPUTER SYSTEMS 
Domestic Disaster Recovery Plan for PCs, OIS, and 
Small VS Systems. 


PB90-265240/GAR 060,234 


SMALL-SCALE HYDROELECTRIC POWER PLANTS 
ay nee cross-flow hydropower turbine at the Arbuck- 
le Mountain Hydroelectric Project. Field test report. 
SE900112 1275/GAR 060,348 
SMELL 


Molecular Sensor Based on Olfactory Tran: 
AD-A224 631/2/GAR 


SMOKE 
Field Exposure of Chemical School Students and Cadre 
to Fog Oil and Hexachloroethane (HC) Smokes. 
AD-A225 008/2/GAR 061,251 
SNOW 
Kaku sodensen no bosetsu denryu (2). (Current required 
for preventing wet snow accretion on transmission lines 


(Part 2)). 
DE90505578/GAR 060,389 


SOCIO-ECONOMIC FACTORS 
Rizoto to tokutei chiiki ni okeru denki jidosha no tekiyo 
kanosei chosa. (Survey of applicability of electric vehicles 
(EVs) in regions such as resorts). 
DE90503592/GAR 062,379 
SODIUM COMPOUNDS 
batt sa cg catalyst materials: Hydrous metal oxide 


ion-exchange 5 a for direct coal liquefaction. 
DE90012916/G. 059,918 


Novel liquid membrane technique for removal of SO(sub 
F attenng Noh - flue gas. Final report, April 15, 1987- 


DE90013757/GAR 060,626 


SODIUM STIBOGLUCONATE 


——— of Sodium Sele (Pentostam) and 
‘etoconazole in the Treatment of American Cutaneous 


Lenioenanan 
AD-A224 820/1/GAR 


SOFT CONTACT LENSES 
Visual Performance of Contact ~-* pee, Ametropic 
Aviators with the M-43 Protective Mask. 
AD-A224 915/9/GAR 061,197 
SOFTWARE 


TRUMP-BD: A computer code for the analysis of nuclear 
fuel assemblies under severe accident conditions. 
DE90013301/GAR 061,663 


tient Code Editor (OCE), Version 5.2 (for non-Hos- 


itals). 

B90-591710/GAR 060,786 
Outpatient Code Editor (OCE), Version 5.2 (for tary 3 
PB90-591720/GAR 


SOFTWARE ENGINEERING 

Knowledge Based Software Assistant Conference Pro- 
ceedings (4th) Held in Syracuse, New York on 12-14 
September 1989. 


059,845 


061,192 


061,185 


KEYWORD INDEX 


AD-A224 797/1/GAR 060,139 
———— of a modified Johnson and Hindmarsh 


500488/0AF oo 060,410 


DE90000488/ 
Composition System. 


Distributed 
N90-23911/2/ 060,164 


Software Maintenance on Airbus Family. 
N90-23931/0/GAR 

Testing of Elementary Functions in Ada. 

N90-28041 /9/GAR 060, 166 
Sees Sahin of Sess Redundancy as a 
Statog on 060,171 


Concurrent Clean. 

N90-23974/0/GAR 

Fast Casual Multicast. 

N90-24059/9/GAR 
SOFTWARE TOOLS 

Integrating expert systems with solid modeling through in- 

terprocess communications and the applications interface 


059,628 


060,183 


060, 188 


specification. 
DE90012996/GAR 


Cooperative processes software (CPS). 
DE90013848/GAR 


Distributed Pr = Composition System. 
N90-23911/2/ 


061,085 
060,152 


060,164 


Computational Tools for Multi-Linked Flexible Structures. 
N90-24058/1/GAR 060,203 


Fast Casual Multi 
N90-24059/9/GAR 


SOIL CHEMISTRY 
lon Exchange 
velopment and 
PB90-269812/GAR 
SOIL CONTAMINATION 
Biodegradation of by Fuel in Vented Columns of Water- 


Unsaturated 
AD-A224 705/4/GAR 060,761 


Off-Site Radiation Exposure Review Project: Phase 2 

soils . Revision. 

DE90012890/GAR 061,224 
SOIL EROSION 

Evaluation of Miramat Erosion Control Fabric. (Project 

BRS 0037(2)). 

PB90-266529/GAR 061,450 
SOIL MECHANICS 


Effects of Poorly Draining Backfill on Geotextiles for 
Earth Reinforcement of Vertical Soil Slopes. 
PB90-266149/GAR 060,009 


SOIL PROPERTIES 


Resilient hen go of Colorado Soils. 
PB90-266305/GAI 


SOIL-STRUCTURE aleeanein 
Foundation a to Subsidence-induced Ground 
Case Study. 


Movements: A 
PB90-268780/GAR 061,417 
Pry ae of  _oe, Geotechnical Centrifuge Model 


Test Data 
059,986 


060, 188 
ics and Soil Acidification: Model De- 
: 061,451 


060,031 


PB00-270208/ GAl 


SOIL TESTS 
Evaluation of a Field Kit for Detection of TNT in Water 
and Soil 


s. 
AD-A224 670/0/GAR 060,723 
Resilient Properties of Colorado Soils. 
PB90-266305/GAR 

SOILS 
ee a of explosives processing waste decom- 
|= obem to composting. Final, Phase 1 report. 

E9001 1286/GAR 061,777 


Vegetation uptake from burial ground alpha waste trench- 


es. 
DE90012045/GAR 060,564 
Se eee Rath Cup: Ces 


soils pr Revision. 
DE90012890/GAR 061,224 


NTS Mesa study FY 1989: Letter report. 
DE90013273/GA 060,675 


ee eee See 
= 061,583 


and rock. 
DE90013375/GAR 
as an environmental pollutant. Foreign trip 
June 7, 1990-June 14, 1990. 
:90013392/GAR 060,766 


E evaluation/cost analysis for the proposed re- 
coeth at omeenened materials from Pad 1 at the Elza 
Gate site, Oak Ridge, Tennessee. 

DE90013535/GAR 061,523 


Hanford waste-form release and sediment interaction: A 
status report with rationale and recommendations for ad- 
ditional studies. 

DESODISESS/GAR 060,731 
Sekitant ‘ butsuriteki, rikigakuteki toh 
so. jo umettecy no bas. Physic! and mechanical 
properties of reclaimed grou coal Case studies 
on inland reclamation). 

DE90503040/GAR 060,710 


060,031 


SOLAR HEATING 


Haiden chichuka ni okeru doboku kensetsu gorika gijutsu 

pra ee Bt or Rarer np Ry none nee dg 

stallation of power distribution cables 

DE90503041/GAR 

Fuhowado ni okeru 

-~ AAT. 
:90503787/GAR 


Plutonium contamination in the Maralinga Tjarutja lands. 
DE90622905/GAR 060,687 


Removal of Hydrocarbon Contaminates by Soil Remedi- 
PB90-264664/GAR 060,713 
E Soil Contamination. 
PB90-267444/GAR 
SOLAR ARCHITECTURE 
| my design for solar energy technologies. 
DE80012400/GAR ° 059,792 
i for solar i 

a design guidelines energy technologies. 
DE90012500/GAR 059,793 
——_ of analytical tools for the solar energy design 
DE90012501/GAR 060,570 


Deso012602/GAR 


yuko oryoku no 
stress in unsaturated soils). 


060,755 


059,794 


sparhaeuser | 3 
at Halmstact. 
fip/heo81414/GAR 
Bau- und energietechnisches 


Renempetiiesene 
ben W Bauabschnitt. Kurzbericht. (Con- 
cowctonal and cron 


Ba eey- S 2nd construction phase. Short report). 
TIB/B90-81422/GAR 059,814 


Solararchitektur. 

buildings —— along the principles of green solar 
architecture. Final a 

TIB/B90-81437/GA 060,585 


lecent technological advances in thin film solar celis. 
Besov00d21/ Gan 060,565 


New Directions in InP Solar Cell Research. 
N90-23662/1/GAR 


SOLAR COLLECTORS 
Oe eee et ene ae 
dish solar collectors. Final subcontract report. 
DE90000328/GAR 060,566 
von Sonnenkollek- 


See eS 
Testmethoden und der Kollektortests. 
Testperoden 1076-1006 — — eee. 
acteristic parameters of solar collectors. Ti 


‘est methods 
aa cies iam tae colar toed patade 190 to. ee 
DE90507353/GAR 060,577 


060,580 


Waermeertraege und Kenngroessen von Sonnenkoliek- 
toren. Ki Koilektortestbericht, Ti i 


sults, o—_ of 
DE90507354/GAR 

SOLAR COOLING SYSTEMS 
Colorado State Pe gre pou & Sey test- 
ing, evaluating and optimizing 
= status report, May and June ‘000 
DE90013790/GAR 059,801 


SOLAR CORONA 
—— Observations of the Solar Corona: Why 
AD-A225 184/1/GAR 059,669 
Reprint:Observations of AR 5395 in Coronal Emission 


Lines. 
AD-A225 186/6/GAR 059,671 
SOLAR ENERGY 

oan design for solar energy technologies. 
DE90012499/GAR : 059,792 
Building design guidelines for solar energy technologies. 
Final report. 

DE90012500/GAR 059,793 


Helium Resonance Lines in the Flare of 15 June, 1973. 
AD-A225 185/8/GAR 059,6. 
SOLAR HEATING 


Technisch Physische Dienst TNO- Jaarversiag ‘88 
(Activities Report in TTectonical-Phwyeical Research). 

N90-24223/1/GAR 060,887 
KW-101 


December 1, 1990 





j program for developing, test- 
ing, evaluating and izing solar heating and cooling 
systems. Fatt cme seport May and June 1990. 
DE90013790/GAR 059,801 


Passive Solarenergienutzung in bewohnten Eigenheimen. 
Messergebnisse und a fuer des kon: 


energetische 
ventionelle Referenzhaus in Landstuhl. (Passive solar 
— for inhabited surements 
analysis 


private buildings. Mea: 
of th the conventionally built Land- 


060,582 
ing fuer Institute der 
nergiet i Stuttgart. (Future-oriented 
design of heating systems of the institutes of energy en- 


fig/Ag0.01413/GAR ’ 4 060,583 


SOLAR MAGNETIC FIELDS 
al Resolution Photographic Stokes Polarimetry of 
Small Scale Magnetic Flux. 
AD-A225 181/7/GAR 059,668 
SOLAR NEUTRINOS 
Soviet-American gallium experiment at Baksan. A status 


5£80013166/GAR 062,064 


SOLAR POWER PLANTS 
Cooperative effort of research in latent heat thermal 
energy storage. Foreign trip report, July 27-September 
7. 


30, 198 
DE90012339/GAR 060,569 


SOLAR SPACE HEATING 
eee ee ee a Oe eS 
and a centralized storage. goa 


stun reference house). 
TIB/A90-81405/GAR 


DE90501900/GAR 


“— SPECTRUM 
ium Resonance Lines in the Flare of 15 June, 1973. 
AD-AZ2S 185/8/GAR 059,670 


Reprint:Observations of AR 5395 in Coronal Emission 


AD-A225 186/6/GAR 059,671 


SOLAR SYSTEM 
Institute of As' 
N90-24190/2/GAR 
SOLAR WATER HEATERS 
Development and improvement of self-pumping boiling 
collector solar hot water storage system. (Final report), 
June 1988-March 1989, in Ane State University 


060,397 
Colorado State University program for developing, test- 
ing, evaluating and optimizing solar heating and cooling 
systems. Project status report, May and June 1990. 
DE90013790/GAR 059,801 
SOLAR WATER PUMPS 


Solar powered Pager systems. i material, cost 
of a cubic meter, comparison with other pumping sys- 


tems, main 
060,579 


059,675 


DE90790628/GAR° 
SOLAR WIND 
Vulnerability of electric power to geomagnetic storms. 
DE90013929/GAR 060,376 
SOLAR! BORROW PIT AREA 
Cultural Resources Investigations in the Vicinity of Fort 
Jackson, Plaquemines Parish, Louisiana: omy Seth 
Solari Borrow Area. 
AD-A225 198/1/GAR 
SOLID ELECTROLYTES 


Shoshiho denkaishitsuban MCFC ki 
tokusei. (Performance of bench-scale 


BE90507884/GA ah nee 2 


SOLID PROPELLANT ROCKET ENGINES 
neces aw Evaluation and Inspection Programs for 
i jotors. 
AD-A225 009/0/GAR 


SOLID SOLUTIONS 
Solid Solutions of La(5- 


Electrical ivi in 
ee ae | 5+ /2)(M = Ce(4+ ) and ee ag 0.0 
or = X < 0.3) with a Fluorite-Related S 

AD-A225 082/7/GAR 50,867 
SOLID STATE ELECTRONICS 

Solid-State Sensor and Actuator Workshop Held in Hilton 

Head Island, South Carolina on 4-7 June 1990. 

AD-A224 850/8 


SOLID STATE LASERS 


arrays used in the multi-segment ampli 
DE90013520/GAR i 
OASIS, LLNL version: Software maintenance manual. 
DE90013522/GAR 061,860 


ee ot anes Lenat in Side and End-Pumped 
Solid-State Laser R ~*~ 

N90-23716/5/GAR 061,864 
SOLID STATE PHYSICS 

Solid-State Sensor and Actuator Workshop Held in Hilton 

Head Island, South Carolina on 4-7 June 1990. 

AD-A224 850/8 060,324 
SOLID WASTES 


RCRA Facility ee. Phase 1. Summary yom 
for Known Releases Units, Tooele Army Depot, South 


059,739 
ita seru no kihon 
FC with electro- 

060,521 


061,335 


060,324 


of the flash 
(MSA). _ 


KW-102 VOL. 90, No. 23 


KEYWORD INDEX 


AD-A225 157/7/GAR 060,692 


Field and laboratory leaching studies of retorted Ken- 

tucky oil shale. Final report. 

DE90000482/GAR 060,693 
SOLIDIFICATION 

Solidification of Dilute Alloys under Fluctuating Residual 


Gravity. 
N90-23535/9/GAR 060,979 
SOLIDS 
een eigenenergies in the wake of fast ions in 
ids. 

DE90012292/GAR 061,949 
interactions of cl aa; with solids. 

cng re, ah 


Foreign report, October 4 
DE9001 Beer GAR 062,012 


Dynamic interactions of charged particles with 
densed matter. Foreign trip report, October 6-18, 1987, 
DE90012348/GAR 062,017 


oa interactions of charged particles. Foreign trip 
ee ae gust 25-September 13, 1988. 
90012387/GAR 062,025 


Studies of ultrathin magnetic films and particle-surface 
interactions with spin-sensitive electron spectroscopies. 
Progress report, 1 mber 1989-31 October 1990. 
DE90013953/GAR 061,960 
SOLVENTS 
Enzymology of acetone-butanol-isopropanol formation. 
pe eee report, June 1, 1988-June 15, 1990. 
13709/GAR 061,147 


Carbon steel os related alloy corrosion in LOMI decon- 
tamination solvent 
DE9001 1340/GAR 060,934 


Acetylene Terminated Aspartimides and Resins There- 


from. 

PATENT-4 889 912 059,961 
SONAR 

Insights into Dolphin Sonar Discrimination Capbailities 

from Human re | Experiments. 

AD-A224 603/1/GA\ 061,694 
SONIC BOOM 

Evaluation of Potential Damage to Unconventional Struc- 


tures by Sonic Booms. 
AD-A225 029/8/GAR 059,589 


Seismic Response to Sonic Boom-Coupled Rayleigh 


Waves. 
AD-A225 104/9/GAR 061,357 


Study to Determine Seismic Response of Sonic Boom- 

Coupled Rayleigh Waves. 

AD-A225 105/6/GAR 061,358 
SONIC DIGITIZER METHOD 

Database Storage System and the Sonic Digitizer Method 

for Radiographic Data Reduction Used by the Penetration 

Mechanics Branch. 

AD-A224 800/3/GAR 061,785 
SORBENTS 

Pore structure and —— changes in hot coal gas de- 

sulfurization sorbents. Technical progress report, Janu- 

-March 1990. 

DE90010974/GAR 060,600 

SORPTION 


Solubility Interactions and the Design of Chemically Se- 
pmo Sorbent Coatings for Chemical Sensors and 


AD Ae24 957/1/GAR 060,895 


SOUND TRANSMISSION 


Three-Dimensional Sound Propagation in Shallow Water 
Including the Effects of Rough Surfaces. 
AD-A224 711/2/GAR 061,757 


Finite-Element Model for Ocean Acoustic Propagation 


and Scattering. 
AD-A224 725/2/GAR 061,805 


Apparent Coherent Energy Loss of Ice-Reflected, High- 
Frequency LFM Pulses. 

AD-A224 728/4/GAR 061,758 
Noise wh aeo. An Autonomous Ambient Noise Meas- 


urement System. 
AD-A224 852/4/GAR 060,237 


SOUND WAVES 
Infrasonic observations of large scale HE events. 
DE90013176/GAR 061,788 


Correction of infrasound signals for upper atmospheric 


winds. 
DE90013177/GAR 059,734 


SOUNDING 
Development of an Airborne Sea ice Thickness Measure- 
ment System and Field Test Results. 
AD-A224 867/2/GAR 061,761 
SOURCE REDUCTION 
Lead Reduction in Ambient Air: Technical Feasibility and 
Cost Analysis at Domestic Primary Lead Smelters and 


Refineries. 
PB90-266594/GAR 060,651 
SOURCE TERMS 


pre ge see of severe accidents at PWR nuclear power 


Gane a ae 25-June 29, 1990. 
90013394/GA 061,522 


Radionuclide Release Calculations for Selected Severe 
Accident Scenarios. Supplemental Calculations. 


NUREG/CR-4624-V6/GAR 061,643 


SOUTH CENTRAL COAST COOPERATIVE AEROMETRIC 
MONITORING PROGRAM 
Analysis of Tracer Data Collected during the SCCCAMP 
1985 Intensive Measurement Periods. 
PB90-263369/GAR 059,703 


Analysis of Wind Fields for the SCCCAMP 1985 Intensive 
Measurement Periods. 
PB90-263377/GAR 059,704 


Characterization of Historical Ozone Episodes and Com- 
rison with the SCCCAMP 1985 Field Study. 
B90-263385/GAR 059,713 


Mixing Height Analysis of Data Collected during the 
SCCCAMP 1985 Intensive Measurement Periods. 
PB90-263393/GAR 059,705 


Assessment of Uncertainties in the Data Collected in the 
SCCCAMP 1985 Field Study. 
PB90-263401/GAR 059,706 


User’s Guide to the Interactive Wind Analyzer. 
PB90-263419/GAR 059,707 


Numerical Simulation of Mesoscale Airflow in the South 
Central Coast Air Basin. 

PB90-263427/GAR 059,708 
Frequency Distributions of Meteorological Variables 
during the SCCCAMP 1985 Field Study. 
PB90-263435/GAR 059,714 


Analysis of Air Quality and Air Chemistry Data Collected 

during the — 1985 Field Study. 

PB90-263443/GAR 059,729 
SOUTH CENTRAL COASTAL COOPERATIVE 
AEROMETRIC MONITORING PROGRAM 

poy ey — Data Analysis: Overview and Discussion 


of Case S 
OB90 263450/ GAR 059,730 


SOUTHEAST REGION (NEW MEXICO) 
Studies of radionuclide sorption by clays in the Culebra 
Dolomite at the Waste Isolation Pilot Plant site, south- 
eastern New Mexico. 
DE90013594/GAR 061,591 
SOUTHERN CALIFORNIA BIGHT 
Adaptations of Marine — to Chronic Hydrocar- 
bon Exposure. Volume 1 of 2. 
PB90-263344/GAR 060,741 


Fem ata of Marine - to Chronic Hydrocar- 
bon Exposure. Volume 2 o! 

PB90-263351/GAR 060,742 

SOUTHERN REGION (FLORIDA) 
Synthesis of Available Bio! 
Socioeconomic, and Cultural 
the South Florida Area. 
PB90-266685/GAR 

SPACE BIOLOGY. 
Strategic Implementation Plan. 
N90-23861/9/GAR 

SPACE COMMERCIALIZATION 
Space Station Freedom Pre-Workshop Session. 
N90-24172/0/GAR 

SPACE COMMUNICATION 
Performance Analysis of CCSDS Path Service. 
N90-23457/6/GAI 

SPACE EXPLORATION 
Project Longshot: A Mission to alpha Centauri. 
N90-23417/0/GAR 062,293 
Human Exploration of Space: A Review of NASA’s 90- 
Day Study and Alternatives. 
N90-23418/8/GAR 062,294 
International Cooperation for MARS Exploration and 
Sample Return. 
N90-23419/6/GAR 062,295 

SPACE FLIGHT 
Langley Aerospace Test Highiights, 1989. 
N90-24221/5/GAR + ties 

SPACE GLOSSARIES 
Space Station Freedom: List of Acronyms. 
N90-24176/1/GAR 

SPACE HABITATS 
Project Wish: The Emeraid City. 
N90-23470/9/GAR 

SPACE HEATERS 
Vana Abrechnu: Informationen zur 
Verordnung ueber verbrauchsabhaengige Abrechnung 
der Heiz- und Warmwasserkosten in der Fassung vom 
20.1.1989. (Demand-controlled energy accounting. The 
demand-controlled space and water heating energy ac- 
counting ordinance of January 20, 1989). pee 


ical, Geological, Chemical, 
Resource Information for 


061,752 
062,348 
062,350 


060,101 


060,805 
062,328 


062,325 


DE90! 98/GAR 


National Technical Report (Matsushita Electric Industrial 
Company) Vol. 35, No. 6, December 1989. Special Issue: 
On Air-Conditioning Technologies. 

PB90-267774/GAI 059,806 


Experimental Study on the Performance of a Combination 
liance for Domestic Hot Water and Space ——, 
PB90-269515/GAR 0 


SPACE HEATING 
Wind heating feasibility. 


DE90501024/GAR 060,502 





Heat pump and heliogeothermal space heating Aulnay- 
sous-Bois. The 1985 season. 
DE90501076/GAR 060,498 


Invioed van de verhouding tussen straling en convectie 
op comfort en energiegebruik. Literatuurstudie. (Effect of 
the relation between radiation and convection on comfort 
and energy consumption). 
DE90767945/GAR 060,400 
SPACE INDUSTRIALIZATION 
Space Station Freedom Pre-Workshop Session 
N90-24172/0/GAR 
SPACE MANUFACTURING 
Consortium for Materials Development in Space. 
N90-23575/5/GAR 
Space Station Freedom Pre-Workshop Session. 
N90-24172/0/GAR 
SPACE MISSIONS 


Military yo~ Programs: An Unclassified Overview of 
Defense Satellite Programs and Launch Activities. 
062,292 


* 062,350 


062,347 


062,350 


AD-A225 014/0/GAR 


SPACE NAVIGATION 
General Principles of Radionavigation: Space Manes. 
N90-23423/8/GAR 


Orbit Control for a Regional Navigation System Pons on 

Tundra Orbit. 

N90-23466/7/GAR 062,302 
SPACE PLATFORMS 

Konzept- und Einsatzuntersuchung eines Raumkurier- 

Systems. Schliussbericht. (Concept and application stud- 

ies of a retrievable carrier. Final report). 

TIB/A90-81381/GAR 062,345 
SPACE POWER REACTORS 

SP-100 design, safety, and testing. 

DE90012643/GAR 


Scalability of OTR space nuclear power systems. 
DE90013553/GAR 

SPACE PROCESSING 
Solidification of Dilute Alloys under Fluctuating Residual 


Gravity. 
N90-23535/9/GAR 060,979 


Consortium for Materials Development in Space. 
N90-23575/5/GAR 


Space Station Freedom Pre-Workshop Session. 
N90-24172/0/GAR 
SPACE PROGRAMS 
Technical Accomplishments of the NASA Lewis Re- 
search Center, 1989. 
N90-24220/7/GAR 062,268 
SPACE SHUTTLE MAIN ENGINE 
Heat Transfer and Pressure Measurements for the SSME 
Fuel-Side Turbopump. 
N90-23405/5/GAR 060,089 


Health Management System for Rocket Engines. 
N90-23574/8/GAR 


Effects of Reynolds Number, Rotor Incidence Angle, and 
Surface Roughness on the Heat Transfer Distribution in a 
Large-Scale Turbine Rotor Passage. 
N90-23731/4/GAR 

SPACE SHUTTLE PAYLOADS 


Study to identify Future Cryogen Payload Elements/ 
Users for Space Shuttle Launch During Period 1990 to 


2000. 
N90-23452/7/GAR 062,346 


SPACE SHUTTLES 
Field naa in using laser acoustic sensing for in- 


spectioi 
DE9001: 2954/GAR 062,319 


Acousto-optic signature analysis for inspection of the or- 
biter thermal protection tile bonds. 
DE90013089/GAR 062,320 


SPACE STATIONS 
Space Station Freedom Media Handbook. 
N90-23460/0/GAR 


Project Wish: The Emerald City. 
N90-23470/9/GAR 


Qualitative Models for Space System Engineering. 
N90-23585/4/GAR 062,326 


Advancing Automation and Robotics Technology for the 
Space Station Freedom and for the US Economy. 
N90-23899/9/GAR 


Space Station Freedom Pre-Workshop Session. 
N90-24172/0/GAR 


Space Station Freedom: List of Acronyms. 
N90-24176/1/GAR 


SPACE TOOLS 
Lunar Hand Tools. 
N90-23581/3/GAR 
SPACE TRANSPORTATION 
Eine“ Proel von Raumfahrtgrosspro| = Entwicklung 
Einer Projektfinanzierung fuer Ein Ssps (Financing of 
Large ‘Senco Transportation Projects: Research on the 
Financial Project for the Ssps). 
N90-23456/8/GAR 062,300 
SPACE TRANSPORTATION SYSTEM 


Conceptual De: of a Moving Belt Radiator (MBR) 
Shute Adnches tapaincent i 


061,486 


061,487 


062,347 


062,350 


" 


060,092 


062,323 


062,325 


062,327 
062,350 


062,328 


062,309 


KEYWORD INDEX 


N90-23474/1/GAR 


SPACE VEHICLE COMPONENTS 
Operational readiness review plan for the radioisotope 
thermoelectric ator materials production tasks. 
DE90012026/GAR 


061,485 
SPACE VEHICLES 
Operational readiness review plan for the meape 


thermoelectric ‘ator materials production tasks. 
DE9001 2026/GAR 061,485 


— of near-surface flow physics in a two-stage, 10 
's, electromagnetic launcher. 

E9001399/GAR 061,823 
Hierarchical controlled component synthesis of large 
space structures. 

DE90013476/GAR 062,321 

SPACEBORNE EXPERIMENTS 

Study to Identify Future Cryogen Payload Elements/ 
Users for Space Shuttle Launch During Period 1990 to 
N90-23452/7/GAR 062,346 


Consortium for Materials Development in Space. 
N90-23575/5/GAR 

SPACECRAFT COMPONENTS 
Building Blocks in 
AD- 4 614/8/GAR 
Control of Complex Multibody Spacecraft. 
AD-A224 707/0/GAR 

SPACECRAFT POWER SUPPLIES 


Technical Accomplishments of the NASA Lewis Re- 
search Center, 1989. 
N90-24220/7/GAR 


SPACECRAFT RADIATORS 
Conceptual ign of a Moving Belt Radiator (MBR) 
Shame Amached Expartenent pre 


060,091 


062,347 


062,291 


062,341 
062,268 


N90-23474/1/GAR 


SPACECRAFT RECOVERY 


Preliminary Subsystem Designs for the Assured Crew 
Return Vehicle (ACRV), Volumes 1-3. 
N90-23455/0/GAR 062,322 


SPACECRAFT TEMPERATURE 
Phase Change Material for Spacecraft Thermal Manage- 
ment. 

AD-A224 865/6/GAR 


SPACECRAFT TRAJECTORIES 
Application of the A* Search to Trajectory Cpeneee 


062,342 


AD-A224 677/5/GAR 


SPACING 
Simulator Evaluation of the Final Approach i 
N90-23374/3/GAR 4 
SPALLING 
Continuously Reinforced Pavements: Punchouts and 
Other Distresses and Implications for Design. 
PB90-267360/GAR 
SPARE PARTS 
Closeout of IE Bulletin 83-05: ASME Nuclear Code 
Pumps and Spare Parts Manufactured by the Hayward 
Tyler Pump Company. 
NUREG/CR-5297/GAR 
SPARK IGNITION ENGINES 
Modeling of knock in spark-ignition engines. 
DE90010875/GAR ™ ‘og 
SPARKS 


Development of a Spark Assisted Direct Injection Multi- 
fuel Diesel Engine Especially for Alcohol Fuels. 
N90-23747/0/GAR 060,081 


SPARSE MATRIX 
Finding supernodes 
DE90013626/GAR 
Search for omega. 
DE90013963/GAR 061,014 


Conference on iterative methods for large linear systems. 
Final program. 
DE90013967/GAR 
ITPACKV 2D user’s guide. 
DE90013971/GAR 
SPECIAL NEEDS PROVIDERS 
Assessing Or ’s Continuing Transit Financing 
System. Volume 2. Augmented Analysis of Oregon’s Spe- 
cial Need Tran: Providers. 
PB90-238759/GAR 062,424 
SPECIALIZED TRAINING 
eee Technology Development for the Appalachian 


PB90-266438/GAR 059,760 


SPECIES DIVERSITY 
Single-Species Dominance in a Subsurface Phytoplank- 
‘on Concentration at a Mediterranean Sea Front. 
AD-A224 715/3/GAR 061,695 
SPECIFIC HEAT 


_— Heat of Anisotropic Superconductors. 
AD-A225 031/4/GAR 


SPECIFICATIONS 
Specification Modules in LOTOS. 
N90-23965/8/GAR 


lapsa 2 Small-Scale System Specification. 


060,027 


061,646 


060,078 


for sparse matrix computations. 
061,013 


061,017 


060,159 


061,927 


060,177 


SPENT FUELS 


N90-24103/5/GAR 
SPECIMENS 


059,633 


Method of Radiographic Inspection of Wooden —. 
PATENT-4 899 356 


SPECTRAL DENSITY 


Application of correlation techniques to the angular spec- 
trum of scattered radiation from tokamak 
DE90013621/GAR 061,893 


SPECTROMETERS 


Program for preparing output data from a flow injection 
spectrometer for entry into AnaLis data base of the Ana- 


Chemistry Division, Oak Ri National Labora’ 
Bes007 1282/GAR _ 059,887 


SPECTROPHOTOMETRY 


ee ene eee. 
N90-23567/2/GAR 060, 


SPECTROPOLARIMETRY 
a Material a Napa Measurements with Polarimetry 


AD Adoa 940/7/GAR 
SPECTRORADIOMETERS 
re on Seana et Ry Samer 


AD- 4 780/7/GAR 061,842 
SPECTROSCOPIC ANALYSIS 

Method and Apparatus for Determining Optical —_ 

tion and Emission Characteristics of ae a Crystal or 

Crystalline Fiber. 

PATENT-4 890 915 061,867 
SPECTROSCOPY 

Kinetic Study of the Polymerization of Alkyl Vinyl Ethers 


by HI/I2 Cai 
AD-A224 659/3/GAR 059,949 


061,844 


Spectroscopy of Burn Wounds. 

AD-A224 890/4/GAR 

SPECTRUM ANALYSIS 
= Expression Organising Spectral Line Intensity 
Noo 2351 3/6/GAR 062,260 


Contributions of the X Ray Astronomy ham of the Max- 
Planck-institut fuer Extraterrestrische 
N90-24196/9/GAR 059,830 


SPEECH 


061,123 


-Phonetic Characteristics of Som Produced in 
Noise and While Wearing an Oxygen Mask. 
AD-A225 170/0/GAR 059,786 
SPEED REGULATORS 
Geavanceerde regeling van windturbines. (Advanced 
control of wind turbines). 
DE90797043/GAR 060,534 
SPENT FUEL CASKS 
Design and licensi cabo ey grey g ing con- 
tainers. Foreign tap upon. June 6, 1987-June 13, 1987. 
DE90013142/GAR 061,538 


= of calculating test leakage rate for a spent fuel 


DE9001 3288/GAR 061,562 


Babcock and Wilcox BR-100 100-ton rail/barge spent 
fuel shipping cask. Preliminary design report: Volume 1. 
DE90013716/GAR 061,598 
Preliminary design report: Babcock and Wilcox BR-100 
100-ton rail/barge spent fuel shipping cask. Volume 2. 
DE90013717/GAR 061,599 


GA-4/GA-9 legal weight truck from reactor spent fuel 
shipping casks. Preliminary design report: Volume 1. 
DE90013718/GAR 061,600 
ee ee ee ae 
shipping casks. Preliminary design report. 
DE90013719/GAR 061,601 


Preliminary design report for the NAC combined transport 
cask. Volume 1. 
DE90013720/GAR 061,602 
Preliminary design report for the NAC combined transport 
cask. Volume 2. 
DE90013721/GAR 061,603 
Development of NUPAC 140B 100 ton ty gat cask. 
Volume 1, Preliminary design report: Revision 1 
DE90013722/GAR 061,604 
Development of NUPAC 140B 100 ton rail/barge cask. 
Preliminary report, Volume 2: Revision 1. 
DE90013723/GAR 061,605 
= Legal aoa Truck cask preliminary design 


Volume 2. 
90013725/GAR 061,606 


TITAN Legal Weight Truck cask preliminary design 

report. Volume 1. 

DE90013726/GAR 061,607 
SPENT FUEL STORAGE 

Se manual for reading VAK-3 ultrasonic seals 


DeS0o1 geaavGa on 061,593 


SPENT FUELS 
Integrated Data Base: Status and waste projections. 
DE90009243/GAR 061,530 
Meetings on recent actinides research in chemistry. For- 
eign trip report, April 17-24, 1988. 
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DE90012315/GAR 059,912 


Waste management. Foreign trip report, June 2-12, 1990. 
DE90013194/GAR 061,539 
Integral Monitored Retrievable Storage (MRS) Facility 
report. Volume 7, Geotechnical de- 
scription, Clinch River Site, basis for design. 
DE90013268/GAR 061,559 
criteria, and ap- 


Radioactive waste definitions, standards, 
Se 

900 061,561 
Integral Monitored Retrievable Storage (MRS) Facility 


13280/GAR 
conceptual basis for design. 
DE90013333/GAR 061,565 


Integral Monitored Retrievabie Storage (MRS) Facili 
conceptual design report. Volume 1, ous. Bed “4 


scription. 
DE90013335/GAR 061,567 


Reaction of glass during gamma irradiation in a saturated 

tuff environment. Part 4, SRL 165, ATM-1c, and ATM-8 
at 1E3 R/h and O R/h. 

'90013462/GAR 061,584 


Systems report on the analysis of spent, highly enriched 
U-235 reactor fuei by delayed neutron interrogation. 
DEBOOTSSSe/GAR” 061,665 


CURE: Clean use of reactor energy. 


DE90013614/GAR 060,679 


report: Babcock and Wilcox BR-100 
spent fuel shipping cask. Volume 2. 
DE90013717/GAR 061,599 


GA-4/GA-9 legal ht truck from reactor spent fuel 


casks. Preliminary design report: Volume 1. 
DE90013718/GAR 061,600 


GA-4/GA-9 legal weight truck from reactor spent fuel 


shipping casks. Preliminary design report. 
DE90013719/GAR 061,601 


<p gpa imealeealauastmsainas aaa 
cask. Volume 1 
061,602 


DE90013720/GAR 

Development of NUPAC 140B 100 ton rail/barge cask. 
Volume 1, Preliminary design report: Revision 1. 
DE90013722/GAR 061,604 
Development of NUPAC 140B 100 ton rail/barge cask. 
Preliminary in report, Volume 2: Revision 1. 
DE90013723/GAR 061,605 


TITAN § Legal saape Truck cask preliminary design 
061,606 


Preliminary 
100-ton rail/ 


po een nrg 
90013725/GAR 
TITAN Legal Weight Truck cask preliminary design 


r Volume 1. 
DE90013726/GAR 061,607 


Containment and surveillance strategies for safeguarding 
spent fuel and waste destined for final disposal. 
DE90013727/GAR 061,608 


Diffusive release of radionuclides into saturated and un- 
saturated tuff. 
DE90014307/GAR 
SPENT SHALES 
Field and laboratory leaching studies of retorted Ken- 
tucky oil shale. Final report. 
2/GAR 060,693 


SPHERICAL SHELLS 
Multi-Element Spherical Shell Generation. 
PATENT-4 902 450 

SPIDER VENOMS 
Human Envenomization 


(Araneae: Plectreurida: 
AD-A225 092/6/GAR 
SPILLWAYS 
pany A oe! of Fearn oma om Block Revet- 
lems 
PB90-266156/GAR™ —— 060,010 
SPIN STABILIZED AMMUNITION 
Transitional Ballistics, Aeroballistics and Jump Character- 
istics of a 25-MM-AP Training Projectile with Base Bleed. 
AD-A224 998/5/GAR 061,774 
SPIRAL FLOWS 
a Selection, Wave ee. Turbulence and 
lortex Breakdown in Spiral Flows. 
ADAD2S 068/6/GAR 
SPONTANEOUS COMBUSTION 
Inhibition of Spontaneous Combustion of Coal. 
PB90-268764/GAR 
SPONTANEOUS FISSION 
Semiclassical model for single-particle transitions in nu- 
interactions. 


cleus-nucleus 
TIB/B90-81429/GAR 062,286 
SPOT (FRENCH SATELLITE) 
Spot Satellite imagery. 


——_ Mapping from 
N90-23777/7/GAR 061,340 


Operationele Loetiniaes Le: on 
_—- 
catie OP Basis van Spot. Seer eres 
Satellietbeelden ( tional JAP 


(Operai 
1:50,000; Investigation of a Mu 
tion Based on Spot and Landsat Thematic oper tae Satel- 


ite Pictures), 
N90-23784/3/GAR 061,444 


KW-104 VOL. 90, No. 23 


061,619 


060,856 


Plectreurys tristis Simon 
ie): A Report. 
061,253 


061,816 


061,415 


KEYWORD INDEX 


SPRAY PAINTING 
Users Guide for the Conversion of Navy Paint Spray 
Booth Particulate Emission Control Systems from Wet to 


Dry Operation. 
AD-A224 737/7/GAR 060,589 


SPREAD SPECTRUM TRANSMISSION 
ion and Navigation Technology: Putting Theory into 


Pra 
N90-23424/6/ GAR 061,459 


SPRUCES 
Untersuchungen ueber genetisch-oekologische Auswir- 
kungen simu! mer Immissionsbelastungen des Spross- 
und Wurzelsystems der Baumart Fichte. Abschlussber- 


icht. (Investigations on gene-ecological effects due to si- 
multaneously applicated environmental Pollutants via 
shoot and root system in the forest tree species Norway 


spruce. Final report). 
TIB/A90-81418/GAR 060,664 


SPUTTERING 
Production of Nanocrystalline Powders by Magnetron 


ering. 
aPvazee 777/3/GAR 061,914 
Role of Nitrogen lons in lon-Beam Reactive Sputtering of 


NbN. 

AD-A224 960/5/GAR 061,925 
STABILITY 

Hydroxylammonium Nitrate Compatibility Tests with Vari- 

ous Materials - A — Propellant Study. 

AD-A224 594/2/GA\ 061,771 


Coupling of ——. and Capillary Instabilities in an 
Annular Thread of Liquid. 

AD-A224 771/6/GAR 061,811 
Instability-Related Delamination Growth of Embedded 
and Edge Delaminations. 

N90-23494/9/GAR 060,924 


Controlled Crack Growth Specimen for Brittle Systems. 
N90-23543/3/GAR 060,886 


Convergence Properties of the Runge-Kutta-Chebyshev 


Method. 
N90-24038/3/GAR 061,025 


Hydraulic Stability of Articulated Concrete Block Revet- 
ment Systems during Overtopping Flow. 
PB90-266156/GAR 060,010 
STABILITY AUGMENTATION 
Lateral-Directional Stability and Control Characteristics of 
the Quiet Short-Haul Research Aircraft (QSRA). 
N90-23413/9/GAR 059,619 
STAGED COMBUSTION 
———— to define the physical/chemical constraints 
which limit NO(sub x) ——. reduction achievable by 
reburning. Quarterly report No. 1. 
DE9001 /GAR 060,610 
oe STEELS 
Term Embrittlement of Cast Duplex Stainless Steels 
me R Systems. Semiannual Report April 


|-September 
NUREG/CR-4744-V3-N2/ GAR 061,672 


Seitetsu Kenkyu, No. = January 1990. Special Issue: 
On Surface Modificatio' 

PB90-268004/GAR 060,946 

STALLING 

Observations of dynamic stall phenomena on an oscillat- 
ing airfoil with shear-stress-sensitive liquid crystal coat- 
ings. 

D£89013932/GAR 059,561 


STANDARD SOLUTIONS 
Journal of the National Chemical Laboratory for Industry, 
Vol. 85, No. 2, 1990. 
PB90-268970/GAR 061,154 
STANDARDS 
Journal of Research of the National Institute of Stand- 
ards and Technology. May-June 1990. Volume 95, 


Number 3. 

PB90-256793/GAR. 062,269 

Soeeien of NIST Josephson Array Voltage Standards. 
PB90-256801/GAR 060,336 


Calibration of dc Voltage Standards at NIST. 
PB90-256819/GAR 060,337 


Regler foer P-Maerkning av Foenster (Certification of 
Windows by P-Marking). 
PB90-267014/GAR 059,820 


PHIGS Validation Tests (Version 1.0): Design Issues. 
PB90-269580/GAR 060,192 


STANDARDS COMPLIANCE 


What about compliance with NEPA. 
DE90012790/GAR 


STANFORD LINEAR COLLIDER 
Measurements of longitudinal phase space in the SLC 


linac. 
DE90013574/GAR 062,102 


—_ collimation for linear colliders. 
DE90013577/GAR 


STAPHYLOCOCCUS AUREUS 


Cloning, rag opeey pene and cp meng Manipulation of the 
Enterotoxi aureus. 
a Summary Resort fo tor NO ae 1, 1987-June 30, 


989). 
AD-Ab24 733/6/GAR 061,137 


060,763 


062,105 


Cloning ~ Bay ey | and Structural Manipulation of the 
Enterotoxin genes from 


Stap! us aureus. 
(Final R for Neveniber 1, 1985-June 30, 1989). 


jeport 
AD-A224 736/9/GAR 061,138 
STARS 


Taetigkeitsbericht des Astronomischen Rechen-Instituts 
in Heidelberg fuer das Jahr 1988 (Activities Report of the 
Institute of Astronomical Calculations). 

N90-24189/4/GAR 059,665 


Institute of Astronomy. 

N90-24190/2/GAR 
STATE AGENCIES 

Innovative Strategies for ae Personnel in State 


Transportation — 
PB90-267337/GA 059,536 


STATE ESTIMATION 
Estimating Short-Period Dynamics Using an Extended 


Kalman Filter. 
N90-23392/5/GAR 059,611 


STATE GOVERNMENT 
National Air Toxics Information Clearinghouse: Bibli 
phy of Selected Reports and Federal Register No’ 
elated to Air Toxics. Volume 3. Citations, 1989. 
PB90-270570/GAR 060,658 
STATES (UNITED STATES) 
BEA Regional Projections. Volume 1. State Projections to 


PB90-264532/GAR 059,833 


STATICALLY INDETERMINATE STRUCTURES 
Seismic Response of Connections in Indeterminate R/C 
Frame Subassemblies. 
PB90-265943/GAR 059,825 


Seismic Response of Connections in Indeterminate Flat- 
Slab Subassemblies. 
059,826 


059,675 


PB90-265968/GAR 


STATIONARY POLLUTANT SOURCES 


Hi i Asia chiiki ni okeru nisanka io no hasseiryo no 
suikei. (Anthropogenic sulfur dioxide emissions in Far 


). 
DE90503794/GAR 060,632 


STATIONARY SOURCES 


Demonstration of Emerging Area Source Prevention Op- 
tions for Volatile Organics. 
PB90-263948/GAR 060,646 


STATISTICAL ANALYSIS 

Modified Bessel Functions and Their Applications in 
Probability and Statistics. 

AD-A224 781/5/GAR 061,072 
Modele de Turbulence au Deuxieme Ordre: Ecoulements 
Complexes ou Stratifies (Second Moment Models of Tur- 
bulence: Complex or Stratified Flow). 

N90-23703/3/GAR 059,576 


Cloud Volume Statistics for Southern Sweden. 
N90-23830/4/GAR 059,727 


Computational Tools for Multi-Linked Flexible Structures. 
N90-24058/1/GAR 060,203 


Bayesian Learnii 
N90.24082/ 1/GAI 
STATISTICAL DISTRIBUTIONS 


Associated Distributions in the Analysis of Two-Dimen- 
sional Random Walks. 
N90-24095/3/GAR 061,080 


Belief Networks in Plausible Reasoning. 
N90-24098/7/GAR 


STATISTICAL MECHANICS 


Thermodynamic and Transport Properties of Natural Gas 
Fluids in Pores. Annual Report January 1, 1989-Decem- 


ber 31, 1 
060,487 


060,231 


061,082 


989. 
PB90-269606/GAR 


Molecular Theory and Computer Simulation Studies of 

Natural and Synthetic Gas Mixtures. Annual Report Janu- 
1-December 31, 1989. 

PB90-270422/GAR 060,490 


STATISTICAL TESTS 
Goodness of Fit Tests and Entropy. 
AD-A224 860/7/GAR 

STATISTICS 
Statistical Decisions Utilizing Neural Nets. 
AD-A224 752/6/GAR 061,071 
46th session of International Statistical Institute and the 
first |ASC world conference. Foreign trip report, Septem- 


ber 5-27, 1987. 
DE90012324/GAR 061,075 


Optimal design and analysis of experiments. Foreign trip 
r July 16-August 5, 1988. 
DE90012365/GA 060,223 


pa iy ign oo ioon gates of experiments. Foreign trip 
ul 5 
De0001 2382/GAR 060,224 


Workshop on experimental ign and quality improve- 
ment. Fi Nn tri “poi 6, 1990. 
DE90013300/' 061,077 


Thermal battery statistics and plotting programs. 


DE90013873/GAR 060,342 





STATORS 
secondary flow and the associated loss varia- 
pay ban of an annual turbine stator cascade. 
DeEB0S05520/GAR 060,072 
STATS MODEL 
STochastic Analysis of Technical Systems (STATS): A 
model for evaluating combined effects of multiple uncer- 


DE90013599/GAR 061,054 


STEAM ELECTRIC POWER GENERATION 
Steam-Electric Plant Operation and Design Report, 1985- 
1988 (Form EIA-767). 
PB90-502865/GAR 060,372 
STEAM REFORMER PROCESSES 
Rinsangata nenryo denchiyo a. kyokyu system ni kan- 
suru chose (2). (Survey concerning hydi suppling 
system for phosphoric acid fuel penny (Part 2)). 
BE90505583/GAR 060,519 
STEAM SYSTEMS 
— ewe = color particle sensing system for charac- 


terizing eam. 
DE90011707/GAR 061,624 


STEAM TURBINES 
Advanced steam utility cycle for utility applications. 
DE90013894/GAR 060,355 
Choonpaho ni yoru joki turbine rotor zai no creep hiro 
sonsho kenshutsu kihon hoshiki no kaihatsu. (Develop- 
ment of creep-fatigue damage detection method of rotor 
steel by ultra-sonic wave measurement). 
DE90503792/GAR 060,363 
STEEL 
Effect of Manganese Phosphate Coatings on Fatigue 
Crack Initiation. 
AD-A224 931/6/GAR 060,938 
STEEL CONSTRUCTION 
Guidelines for structural bolting in accordance with the 
AISC ninth edition ‘Manual of Steel Construction’. 
DE90012046/GAR 059,816 
STEEL MAKING 
pw webae coagep Technology from the Bureau of Mines. 
nmap” of an Open Industry Briefing. Held in Asso- 
po the Electric Furnace Conference on Decem- 
ber 8, 1987, Chicago, IL. 
PB90-266586/GA 060,943 
Application of Powder Pelletizing Technology to the Iron 
and Steelmaking Process. 
PB90-268053/GAR 060,949 


— Kokan _ Report NO. 130, 1990. 
PB90-268061/G. 


STEELMAKING 
Seitetsu Kenkyu, No. 338, 1990. Special Issue: On Heat 
Technology. 
PB90-268038/GAR 060,948 
ee of Surface Combustion Technology to Sinter- 


Furnaces. 
PI 90-268046/GAR 060,863 


STEELS 
Mechanical properties of drawn dual phase steel wire. 
060, 


060,864 


DE90013870/GAR 


Crack-Arrest Behavior in SEN Wide Plates of Low-Upper- 
Shelf Base Metal Tested under Nonisothermal Condi- 
tions: WP-2 Series 

NUREG/CR-5451/ /GAR 061,673 


Evaluation of Elber’s Crack Closure Model as an Expla- 
nation of Train Load Sequence Effects on Crack Growth 


Rates. 
PB90-268624/GAR 062,371 


Langzeitverhalten warmfester Staehle und Hochtempera- 

turwerkstoffe. (Long-term behaviour of heat-resistant 

steels and ee materials). 

TIB/A90-81412/GAR 060,950 
STELLAR FLARES 

Contributions of the X Ray Astronomy Group of the Max- 

Planck-institut fuer Extraterrestrische Physik. 080830 


y 


N90-24196/9/GAR 


Spectral Variability of LMC X-4. 
N90-24204/1/GAR 
STELLITE 
Reports of the Government Industrial Research Institute, 
Chugoku, No. 30, March 1988. 
PB90-269028/GAR 060,986 
STEREOACOUSTICS 
Detecting Target Words While Monitoring Multiple Audito- 


ty In x 
Ro-Aooa 687/4/GAR 061,194 


STEREOCHEMISTRY 
foe smo nnm ead Boe! and Cellular Mechanisms 


pe fe Toxicity. 
AD-A224 981/1/' GAR 061,249 


STEREOPHOTOGRAPHY 
T raphic Mapping from Spot Satellite Ima, 
N90-23777/7/' vaen” mn 
STEREOPSIS 
Stereopsis and the Combination of Surface Cues. 
AD-A225 109/8/GAR 
STEREOSCOPIC DISPLAY SYSTEMS 


Stereo Advantage for a Peg-in-Hole Task Using a Force- 
Feedback Manipulator. 


059,687 


061,340 


061,201 


KEYWORD INDEX 


AD-A224 604/9/GAR 060,845 
Effect of Sengeae Presentation on a Simulated Air 


Traffic Control 
AD-A224 880/5/GAR 062,407 
STERILIZATION 
Procedure to Sterilize Dental Burs with Dry Heat. 
AD-A224 716/1/GAR 
STIFFNESS 
Inelastic Seismic Response of Structures with Mass or 
Stiffness Eccentricities in Plan. 
PB90-262650/GAR 059,823 
STOCHASTIC PROCESSES 
Statistical Decisions Utilizing Neural Nets. 
AD-A224 752/6/GAR 061,071 
Cost of Conservative Synchronization in Parallel Discrete 
Event Simulations. 
N90-23912/0/GAR 060, 165 
Stochastics Realization Problems. 
N90-24097/9/GAR 
STOKERS 
Emissions Reduction from MSW Combustion Systems 
— yy bees bas > 2. ogy] or of 
missions luction Strategies. Final Report August 
1987-October 1989. ™ 
PB90-269648/GAR 060,656 
STORAGE RINGS 
Fast injection system with a superconducting accumula- 
tor ring for a tau charm factory. 
DE90012878/GAR 062,030 
Polarized targets for storage rings. 
DE90013665/GAR = 062,119 


a design and scaling considerations of storage 


colliders. 
D 90014091/GAR 062,220 


STORAGE TANKS 
Calculation of Containment Concentrations While Coating 
the Interior of a Bulk Storage Fuel Tank. 
AD-A224 930/8/GAR 060,590 
Standard Test Procedures for Evaluating Leak Detection 
Methods: Nonvolumetric Tank Tightness Testing Meth- 


ods. 
PBS90-265299/GAR 060,745 


or Kokan Technical Report NO. 130, 1990. 
90-268061/GAR 060,864 
STORM DAMAGE 

poe of Hurricane Losses: Federal, State and Local 


Pao0 268935/ GAR 062,290 


STORM WATER RUNOFF 
Wetlands for Stormwater Treatment. 
PB90-266214/GAR 

STRAIN DISTRIBUTION 
Finite Element Analysis of Structural Com bow! Lip Prot Using 
— Models with Application to a 


N90-23769/4/GAR 


STRAIN HARDENING 
Viscoplastic Model with Application to LiF-22 Percent 
CaF2 Hypereutectic Salt. 

N90-23770/2/GAR 060,965 

STRAKES 
Actuated Forebody 
PATENT-4 917 333 


STRANDS 

Cor nt Strand Array Liquid Pumping System. 

PATENT-4 877 082 060,858 
STRATEGIC DEFENSE INITIATIVE 

Report to the Congress on the Strategic Defense Initia- 

tive 1990. 

AD-A224 950/6/GAR 061,264 
STRATEGIC MATERIALS 

Ultra-High-Purity Silicon for Infrared Detectors: A Materi- 

als Perspective. 

PB90-265547/GAR 060,290 
STRATEGIC PETROLEUM RESERVE 

Strategic Petroleum Reserve quarterly report. 

DE90013638/GAR 
STRATEGIC WEAPONS 

Strategic Weapons. Long-Term Costs are not Reported 

to the Congress. 

AD-A225 161/9/GAR 061,323 
STRATEGY 

Experimental Evaluation of Software Redundancy as a 

Stra for Improving Reliability. 

N90-23958/3/GAR 060,171 
STRATIFICATION 

Arithmetic Classification of Perfect Models of Stratified 

rams (Extended Version). 

N 24063/1/GAR 061,035 
STRATIFIED CHARGE ENGINES 

Untersuchungen zur Vielstoffaehigkeit eines den Kraft- 

stoff direkteinspritzenden und a ee Verbren- 

nungsverfahrens mit Fremdzuendung. (Multifuel tolerance 

. a process with direct injection, wall appli- 

ition and spark ignition). 
7iB/A90-81423/GAR 060,084 


STREAM FLOW 
Nant-y-Moch Grassland Improvement Study. 


061,155 


061,081 


060,011 


061,983 


Strakes. 
059,622 


060,563 


STRING THEORY 


PB90-269754/GAR 


Streamer tube readout electronics. 
DE90014343/GAR 


060,756 


062,251 


A286 ko no kyodo sone RAS 

no tion for 
= 12Cr steel and kama ya. eng ISC turbine rotor 
590508033/GAR 060,356 


Development of Strength in Cements. Volume 1. Interim 
Report 1986-1987. 
059,995 


PB90-268525/GAR 

Development of Strength in Cements. Volume 2. Interim 
Report 1987-1988. 
PB90-268533/GAR 059,996 


STRENGTH (PHYSIOLOGY) 
Healthy, Adult, Males 
AD-A224 642/9/GAR 

STRESS ANALYSIS 
Prestressed Concrete Pavement: Instrumentation, In-situ 


Behavior, and 
PB90-266099/GAR 060,005 
Pca ayes et Strategies de Resolution Automa- 


rf Rules, and and Ajomated Soon ‘Strategies Yor 


P890-269853/GAR 061,986 
STRESS CONCENTRATION 
——s Manganese Phosphate Coatings on Fatigue 


Crack Initiation. 
AD-A224 931/6/GAR 060,938 


STRESS CORROSION 
Reports of the Government Industrial Research Institute, 
aa No. 30, March 1988. 

PI 269028/GAR 060,986 

STRESS DISTRIBUTION 
Finite Element Analysis of Structural 
Vi Models with Application to a 


of Isometric Neck Strength in 
18-35. 
061,193 


Using 
Lip Prob- 
lem. 
N90-23769/4/GAR 061,983 


aa eat ay 
Perioperative Heat Conservation: Use of the Reflective 
Blanket, Leggings, and Head Cover on the Surgical Pa 


AD-A224 578/5/GAR 061,228 
and wens Effects of ane Ship- 

board Operations on Navy Personnel. 

AD-A224 791/4/GAR 061,195 

= et Reponse Surrenalienne (Stress and Adrenal 


lesponse). 

PB90-270265/GAR 061,236 
STRESS PROPAGATION 

Instability-Related Delamination Growth of Embedded 

and Edge Delamina' . 

N90-23494/9/GAR 060,924 
STRESS (PSYCHOLOGY) 

Physical and ical Effects of Sustained Ship- 

board Operations on U.S. Navy Personnel. 

AD-A224 791/4/GAR 061,195 
STRESS-STRAIN RELATIONSHIPS 

Finite Element Analysis of Structural on Gout Up Pros Using 

Viscoplastic Models with Application to a 


lem. 
N90-23769/4/GAR 
Model with Application to LiF-22 Percent 


061,983 


CaF2 Hypereutectic 
N90-23770/2/GAR 
STRESSES 
ae Elastic Stress Solution for a Multiorthotropic- 
AD-A225 000/9/GAR 061,974 


Fuhowado ni okeru yuko oryoku no atarashii teigi. (Con- 
of the effective stress in unsaturated soils). 

:90503787/GAR 061,449 

AE ho ni ae SiC sen(prime)i kyoka aluminum fukugo 


eo oe a 
pc ly! ae paaeaaamaa im composite mate- 


DESOz0S518/GAR 
DE90505518/GAR 060,916 
Stress Versus Temperature Dependent Activation Ener- 


in Creep. 
Ri90-23773/6/GAR 061,984 


Causes and Control of Coal Mine Bumps. 
PB90-268772/GAR 


Relationship between Horizontal Stresses and 

Anomalies in Two Coal Mines in Southern lilinois. 

PB90-268814/GAR 061,419 
STRING MODELS 

Cee cee a ee Krichever-Novikov algebra 

in the closed stri I 

DE90612744/GAI 062,258 


STRING THEORY 
Classical of Radiating Strings. 
N90-24214/0/GAR 


December 1, 1990 


060,965 


rr 


062,267 


KW-105 





STRIP TRANSMISSION LINES 
Optimum Dielectric Overlay Thickness for ~— Even- 
and Odd- Mode Phase Velocities in Coupled Microstrip 
AD-A224 721/1/GAR 060,292 


STRONTIUM 
Strontium: Uses, Supply, and Technology. 
PB90-265596/GAR 
STRONTIUM 90 
fp any —— Company 100 Areas environmen- 
1 : 


tal releases 
DE90013648/GAR 061,632 


STRONTIUM BISMUTH CUPRATES 
Phase Equilibria and Crystal Chemistry in Portions of the 
System SrO-CaO-Bi203-CuO, Part 2 - The System SrO- 


Bi203-CuO. 
PB90-256835/GAR 061,965 


STRONTIUM COMPOUNDS 
Combined SO(sub x), NO(sub x) removal and concentra- 
tion from flue gas through an electrochemical membrane. 
Quarterly report, August-October 1987. 
DE90010023/GAR 

STRONTIUM OXIDES 
Critical current density, flux creep, and microstructure in a 

lem. 


Bi-Sr-Ca-Cu-O syst 

DE90010457/GAR 060,873 
Phase Equilibria and Crystal Chemistry in Portions of the 
System SrO-CaO-Bi203-CuO, Part 2 - The System SrO- 
Bi203-Cu0. 

PB90-256835/GAR 061,965 


STRUCTURAL ANALYSIS 
Evaluation of Potential Damage to Unconventional Struc- 
tures by Sonic Booms. 
AD-A225 029/8/GAR 059,589 


Structural Behavior of Composites with Progressive Frac- 


ture. 
N90-23477/4/GAR 060,919 


Application of Finite-Element-Based Solution Technol- 
ogies for Vi: lastic Structural Analyses. 
N90-23757/9/GAR 061,981 


Stars: An Integrated General-Purpose Finite Element 
Structural, — and Aeroservoelastic Analysis 


Computer % 
NOO23768/6 GAR 061,982 


061,405 


060,596 


Finite Element Analysis of Structural Components Using 
Viscoplastic 


Models with Application to a Cowl Lip Prob- 


lem. 
N90-23769/4/GAR 061,983 
Cumulative Reports and Publications Through December 


31, 1989. 

N90-23898/1/GAR 060,227 
Improved Design and Analysis of Prestressed Concrete 
Girders. 


PB90-264391/GAR 060,002 


Resolution Parametrique de Problemes Structuraux non 
Lineaires (Parametric Solution of Non-Linear Structural 


Problems). 
PB90-269887/GAR 061,987 


STRUCTURAL DESIGN 


a nf —_ Absorption Characteristics of High- 
way Bi ic Conditions. Volume 1. 
PB90-; 27/ TEAR 059,999 


Evaluation of ay een Characteristics of High- 
way Bridges under Seismic Conditions. Volume 2 (Appen- 


). 
PUSG-SERSSS/GAR 060,000 
Procedure for R-FBI Bearings. 
PB90-262718/GAR 059,824 


Re-Analysis of Linear Structures on Serial and Parallel 


Computers. 
PB90-270190/GAR 059,827 


STRUCTURAL ENGINEERING 
Use of Lanczo’s Method to Solve the Large Generalized 
Symmetric Eigenvalue Problem in Parallel. 
AD-A224 941 pha 059,822 
Investigation and In of U-Frame Structures Using 
CUFRBC. Volume B. User’s Guide for Basins. 
AD-A225 097/5/GAR 059,978 
STRUCTURAL MODELS 
Hierarchical controlled component synthesis of large 


space structures. 
DE90013476/GAR 062,321 
Space plane model for visual measurement of aerody- 
namic heating. (Kuuryoku kanetu kashika sokutei yo 
space plane mokei no seisaku). 
E90505514/GAR 062,335 
STRUCTURAL RESPONSE 
Minimisation of Helicopter Vibration through Active Con- 


trol of yor Response. 
AD-P005 985/7 059,602 


STRUCTURAL STABILITY 
} ee a Study for a Microwave-Powered Ozone Sniffer 
N90-23397/4/GAR 059,616 


STRUCTURAL STEELS 


Benchmark for Maine t of Ti tion’s A- 
588 Weathering Steel. ene a csaat gr 
PB90-267261/GAR 060,024 


KW-106 VOL. 90, No. 23 


KEYWORD INDEX 


STRUCTURAL TIMBER 
West Virginia Timber Products Output, 1987. 
PB90-266131/GAR 
STRUCTURAL VIBRATION 
Seismic omg ag Ag Structures with Mass or 


059,823 


pyr my Characteristics of Base Isolation Bearings for 
Bridge Deck Model Test. 
PBG0-262668/GAR 060,001 
in Procedure for R-FBI Bearings. 

PB: '262718/GAR 059,824 
Evaluation of Ei Absorption Characteristics of High- 
way Bri Under Seismic Conditions. Volume 1. 
PB90-267139/GAR 

Evaluation of aan Soe Absorption Characteristics of High- 
way Bridges U Seismic Conditions. Volume 2 (ap. 


pendices). 
PB90-267147/GAR 060,023 
STUDY ESTIMATES 


Higashi Asia chiiki ni okeru nisanka io no hasseiryo no 
suikei. (Anthropogenic sulfur dioxide emissions in Far 


East Asia). 

DE90503794/GAR 060,632 
SUBBITUMINOUS COAL 

Use of ultrasound for enhanced direct coal liquefaction. 

Quarterly technical progress report, October-| ber 


1989. 
DE90009019/GAR 


SUBGRADES 
Resilient Properties of Colorado Soils. 
PB90-266305/GAR 
SUBMARINE PERSONNEL 
Alcohol and Drug Abuse Hospitalizations Among Subma- 
rine Personnel in the U.S. Navy. 
AD-A224 793/0/GAR 061,205 
SUBMARINES 
Need for superconducting magnets for MHD seawater 


a. 
E90013651/GAR 061,749 


SUBMERGED ARC WELDING 

Mechanical Properties of Submerged Arc Welds with 

Metal Powder Addition. 

PB90-267535/GAR 060,945 
SUBSIDENCE 

Foundation Response to Subsidence-Induced Ground 

Movements: A Case Study. 

PB90-268780/GAR 061,417 
SUBSOILS 

Mechanism of Piping under Impervious Structures. 

PB90-266966/GAR 059,985 
SUBSONIC FLOW 

Stars: An Integrated General-Purpose Finite Element 

Structural, Aeroelastic, and Aeroservoelastic Analysis 


Com) 
061,982 


061,347 


060,413 


060,031 


puter Program. 
N90-23768/6/GAR 
| - aaa Viscous/Inviscid Coupling in Subsonic 
PB90-270257/GAR 059,585 


SUBSONIC SPEED 
Avion: A Detailed Report on the Preliminary Design of a 
79-Passenger, High-Efficiency, Commercial Transport Air- 


craft. 
N90-23395/8/ GAR 059,614 


SUBSTRATES 
New Directions in InP Solar Cell Research. 
N90-23662/1/GAR 
SUBSURFACE ENVIRONMENTS 
Sampling plans for site characterization. 
DE90013184/GAR 
SUBSURFACE INVESTIGATIONS 
Application of Electrotelluric Geophysical Techniques to 
Subsurface Void Exploration in Subsidence Investigation 
and Control. 
PB90-267246/GAR 061,372 
SUBURBAN AREAS 
me Guidelines for Suburban Transit Services. Final 


leport. 
PB90-268335/GAR 062,428 


SULFATE RESISTING CEMENTS 
Effect of Fly Ash on the Sulphate Resistance of Con- 


crete. 
PB90-267097/GAR 059,993 


SULFATES 
Sixth annual Gatlinburg acid rain conference. Proceed- 


i] 5 
D£90012825/GAR 059,719 
SULFITES 
Novel liquid membrane technique for removal of SO(sub 
2)/NO(sub x) from flue gas. Final report, April 15, 1987- 
February 28, 1990. 
DE90013757/GAR 060,626 


SULFONES 
— and Evaluation of Positive Tone Polysulfone 


Resists. 
PB90-267980/GAR 059,882 


SULFUR 32 REACTIONS 


Experimental results concerning global observables from 
the CERN SPS heavy ion program. 


060,580 


061,448 


DE90012285/GAR 


SULFUR DIOXIDE 
Combined SO(sub x), NO(sub x) removal and concentra- 
tion from flue gas through an electrochemical membrane. 
Quarterly report, February-April 1987. 
DE90010009/GAR 060,595 
Combined SO(sub n. > x) removal and concentra- 
tion from flue gas through an electrochemical membrane. 
Quarterly ess report, June 20-September 30, 1988. 
DE90010026/GAR 060,597 


Reduction of NO(sub x) and SO(sub 2) emissions from 

4 Ba wages pulse combustors. Quarterly technical 
ss report, January 1-March 31, 1990. 

BESO 1012523/GAR 060,609 


Commercial and Residential Energy Use and Emissions 
Simulation —. (CRESS): Selection process, struc- 


ture, and capabil 
DE90013533/GAR 060,620 
Use and Emissions 


Commercial and Residential Ener: 

Simulation System tne Configuration for projecti 

—— from commercial and residential sources: 198: 
060,546 


test ru 

DE90013534/GAR 
Macroeconomic impacts of clean coal technologies and 
acid rain legislation: A comparative analysis. 
DE90013542/GAR 060,621 
Novel liquid membrane technique for removal of SO(sub 
as — flue gas. Final report, April 15, 1987- 

1 


ebruary 28, q 

DE90013757/GAR 060,626 
Higashi Asia chiiki ni okeru nisanka io no hasseiryo no 
suikei. (Anthropogenic sulfur dioxide emissions in Far 


East Asia). 
DE90503794/GAR 060,632 


Taiki kankyo monitoring mo no gorika shuho no kensho. 
(Objective method for assessing monitoring networks. 
Application of the method to an actual case). 

DE90505577/GAR 060,634 


Response of Forest Trees to Sulfur, Nitrogen, and Asso- 
ciated Pollutants. 
PB90-270539/GAR 060,657 


Einfluss von Schwefeldioxid und Stickstoffdioxid auf Poly- 
mere in Luft unter Belichtung. (Influence of sulfur dioxide 
and ae dioxide on polymers in air under lighting 


conditio’ 
059,966 


062,008 


TIB/A90-81408/GAR 


SULFUR FLUORIDES 
Gas disc s and applications. Foreign trip report, 
September 1 ober 2, 1988. 
DE90012384/GAR 062,023 
Etude du Comportement Dielectrique de |’Hexafluorure 
de Soufre Sous Surtensions Transitoires Rapides (Dielec- 
tric Behavior of Sulfur Hexafluoride Submitted to Rapid 
Transitory Overvoltages). 
N90-23520/1/GAR 060,271 
SULFUR OXIDES 


Advanced coal-fueled gas turbine systems. Annual tech- 
nical progress report, July 1988-June 1989. 
DE90009669/GAR 060,067 


Combined SO(sub x), NO(sub x) removal and concentra- 
tion from flue gas through an electrochemical membrane. 


Quarterly report, February-April 1987. 
DE90010009/GAR 060,595 


Combined SO(sub x), NO(sub x) removal and concentra- 
tion from flue gas through an electrochemical membrane. 
Quarterly report, August-October 1987. 

DE90010023/GAR 060,596 


Combined SO(sub i. c= gg x) removal and concentra- 
tion from flue gas through an electrochemical membrane. 
Quarterly progress report, June 20-September 30, 1988. 

DE90010026/GAR 060,597 


Combined SO(sub x), NO(sub x) removal and concentra- 
tion from flue gas through an electrochemical membrane. 
Quarterly progress report, March 1-May 31, 1989. 

DE90010029/GAR 060,598 


SULFURIC ACID 
Electrostatic precipitation of condensed acid mist. Fifth 
— technical progress report, January 18-March 31, 
1 \ 
DE90010969/GAR 060,599 


SUN 
Institute of Astronomy. 
N90-24190/2/GAR 


SUPERCOMPUTERS 
Distributed User Services for Supercomputers. 
N90-23976/5/GAR 


SUPERCONDUCTING CABLES 
— of Elements of a High Tc Superconducting 
AD-A224 971/2/GAR 060,294 
Minimum propagating zone of the SSC superconducting 
E20018784/GAR 062,171 
SUPERCONDUCTING COILS 
en of differential geometry to SSC magnet end 
winding. 
DE90013526/GAR 062,096 
Calculation of desired vertical ovality of SSC collars. 


059,675 


060,124 





DE90013769/GAR 062,156 
High magnetic field multipoles generated by supercon- 
ductor magnetization within a set oa nested supercon- 
ducting correction coils. 

DE90014187/GAR 062,245 
ag ONE EER capri eee- 


conducti 
DE90: AGAR 060,302 


SUPERCONDUCTING MAGNETS 
Status of the SSC superconducting magnet program. 
DE90013028/GAR _—— 062,035 


p= start localization in full-length SSC R and D di- 
poles. 

DE90013029/GAR 062,036 
Mechanical analysis of different yoke configurations for 
the SSC dipole. 

DE90013031/GAR 062,038 
Finite element analysis of an SSC dipole magnet (NC-9 
cross-section). 

DE90013032/GAR 062,039 


Performance of full-length SSC model dipoles: Results 
from 1988 tests. 
DE90013035/GAR 062,042 


Tests of full-scale SSC R and D dipole magnets. 
DE90013039/GAR 062,045 


General formulas for the adiabatic propagation velocity of 
the normal zone. 

DE90013042/GAR 062,048 
Quench characteristics of full-length SSC R&D dipole 


ee. 
DE90013243/GAR 062,068 


Quench origins. 

DE90013768/GAR 062,155 
Experimental study of the SSC magnet aperture criterion. 
A progress ri on Fermilab experiment E778. 
DE90013788/GAR 062,174 
Non-linear finite element analysis of the SSC supercon- 
ductivity magnet. Including the effects of coo! down, op- 
eration, quench, pre-assembly loads, and Lorentz Forces. 
DE90014038/GAR 062,203 


Tune shifts and compensation from systematic field com- 
ts. 


ponents. 
DE90014039/GAR 062,204 


Response to operating conditions of the SSC magnet 
using nonlinear finite element analysis. 
DE90014111/GAR 062,237 


Workshop on SSC commissioning and operations. Interim 


report. 
DE90014113/GAR 062,239 


Magnetic errors in the SSC: Prelimi report of the 
magnetic-errors working group of the aperture work- 


shop. 
DE90014115/GAR 062,241 


SUPERCONDUCTING SUPER COLLIDER 
Controlling the crossing angle in the SSC. 
DE90013027/GAR 062,034 


Uses of particle identification for supercollider —— 
DE90013034/GAR 062,041 


Opening the high-energy frontier. 
DE90013036/GAR 


Status of the SSC lattice design. 
DE90013040/GAR 062,046 


Million revolution accelerator beam instrument for logging 
and evaluation 
DE90013044/GAR 


How to cool the SSC beam tube. 
DE90013763/GAR 062,150 


Supercomputing for the Superconducting Super Collider. 
DE90013765/GAR 062, 


Accelerator parameters relevant to detector design. 
DE90013767/GAR 062,154 


Analytical calculations of smear and tune shift. 
DE90013770/GAR 


Simulation of chromaticity control in the SSC. 
DE90013771/GAR 

Luminosity limitations. 

DE90013774/GAR 


Accelerator physics issues at the SSC. 
DE90013778/GAR 062,165 


Allowable stress in the SSC beam tube during a quench. 
DE90013779/GAR 062,166 


062,043 


062,049 


062,157 
062,158 


062,161 


Bee00 STOO/GAR 062, 167 


Supercollider physics. 
DE90013781/GAR 
Multiple Siberian snakes. 
DE90013782/GAR 


Calibration beams at the SSC. 
DE90013783/GAR 


Resonant impedance in a toroidal beam pipe. 
ee 


062,168 
062,169 
062,170 


062,172 
inear beam-beam effects for round beams. 

DESO! 3787/GAR 062,173 

Experimental study of the SSC magnet aperture criterion. 

A progress report on Fermilab experiment E778. 


KEYWORD INDEX 


DE90013788/GAR 


oa to make PATRICIA symplectic. 
:90013997/GAR 


Collective effects and the design of the SSC. 
DE90013998/GAR 062,191 


Computer simulation of satellite resonances caused by 
=. beam-beam interaction at a crossing angle in the 
DE90013999/GAR 062,192 


Ground motion tolerances for the SSC. 
DE90014000/GAR 062,193 


Radiation safety of the Superconducting Super Collider. 
DE90014002/GAR 062,1 


062,174 


062,190 


SSC aperture workshop summary. 
DE90014005/GAR 


062,196 
Energy loss of bunched beams in rf cavities. 
DE90014006/GAR 062,197 


Correction of persistent current effects on dynamic be- 
havior of SSC lattices. 
DE90014007/GAR 062,198 


Liquid nitrogen temperature SSC. 
DE90014008/GAR 062,199 


Orbit correction in the long arcs of the Superconducting 
Collider (SSC). 
DE90014009/GAR 062,200 


Accelerator physics in Superconducting Super Collider 
(SSC) design. 
DE90014010/GAR 062,201 


CDR lattice aperture limitations due to magnetic imper- 
fections in the IR quadrupole triplets. 

DE90014040/GAR 062,205 
Preliminary simulations of the neutron flux levels in the 
Fermilab tunnel and proposed SSC tunnel. 
DE90014041/GAR 062,206 
Dependence of coherent instabilities and parasitic heat- 
ing on vacuum chamber radius for the SSC. 
DE90014045/GAR 062,210 


Tevatron operational experience and implications for SSC 


aperture. 
DE90014086/GAR 062,215 


Accelerator - studies for the SSC. 


DE90014088/ 062,217 


Random se: les in the SSC lattice. 
DE90014089/GAR 


Accelerator systems of the SSC. 
DE90014090/GAR 


Civil aspects of the SSC. 
DE90014094/GAR 062,223 


TEAPOT: A thin element accelerator program for optics 


and tracking. 
DE90014095/GAR 062,224 


SSC Aperture Task Force review. 
DE90014096/GAR 062,225 


Preliminary lattice proposal for polarized beam accelera- 
tion in SSC. 
062,226 


062,218 


062,219 


DE90014098/GAR 
Systematic study of the dependence of lattice dynamics 
on cell structure parameters. 

DE90014099/GAR 062,227 


Analytical computation of the smear. 
DE90014100/GAR 


Where is the SSC today. 
DE90014103/GAR 


Tracking the SSC test lattices. 
DE90014104/GAR 062,232 


Superconducting Super Collider (SSC) test lattice de- 


=. 
DE90014109/GAR 062,235 


Aperture Task Force report. 
DE90014112/GAR 062,238 


Workshop on SSC commissioning and operations. Interim 

report. 

DE90014113/GAR 062,239 

Lenpeenge tune shifts and other matters in high-(beta)* 
Ss. 

DE90014114/GAR 062,240 


Magnetic errors in the SSC: Prelimi w= 
magnetic-errors working group of the 


shop. 
DE90014115/GAR 
SUPERCONDUCTIVITY 


062,228 


062,231 


062,241 


Effect of Additives on the Morphology and Superconduc- 
tivity of YBa(2)Cu(3)O(6+ x) Ceramic Superconductors. 
AD-A224 734/4/GAR 061,911 


SUPERCONDUCTORS 
High Temperature Ceramic Superconductors. 
AD-A224 847/4/GAR 061,919 


Cluster Formation and Evolution on Semiconductor and 
Insulator Surfaces. 

AD-A224 919/1/GAR 061,924 
Development of Elements of a High Tc Superconducting 
AD-A224 971/2/GAR 060,294 
Specific Heat of Anisotropic Superconductors. 


SUPERSONIC FLOW 


AD-A225 031/4/GAR 061,927 


Spectroscopic, and Results the 
Nd(2-x)A(x)4 + Gace Bona Systeme (A = Ce and Th). 
AD-A225 039/7/GAI 061,931 


Synthesis, sie and Microstructural Properties of 
Nd(1.85)Ce(! 
061,932 


(0.15)CuO(4-Delta). 
AD-A225 049/6/GAR 

Properties of the Electron-Doped Superconduc- 
tor Nala xiCenjouoke Datte) 

AD-ADSS 050/4/GAR 061,933 
Chemistry and Superconductivity in Thallium-Based Cu- 
prates. 

AD-A225 051/2/GAR 061,934 
Relationship of Oxygen Content, Structural Phase Transi- 
tion and Tc in TI2Ba2CuO(6 + or - delta). 

AD-A225 080/1/GAR 061,935 


Acoustic Studies of New Materials: Quasicrystals, Low- 
Loss Glasses, and High Tc Superconductors. 
AD-A225 190/8/GAR 061,946 


eer imaging of materials structure and composi- 
tion by Z-contrast ’ 
DE90012789/GAR 061,950 


pee yy po 2)CuO(sub 4+ x) prepared by 


Ih pressure: A Raman scattering study. 
e300 S0012915/GA O6t, 951 


Phase diagram of anisotropic two-dimensional quarter- 

filled band of interacting electrons. 
DE90013171/GAR 059,921 
aay and irradiation effects in melt grown TI-Ca- 


DEsOOTS6S/GAN 061,953 


Preparation and measurements of si 
Ti(sub —— b a{Caculsub 2)O(sub 8). — 
DE90013657/ 061,955 
Sy in ae 2)CaBa(sub 2)Cu(sub 2)O(sub 8) and 
Ti(sub — 2)CuO(sub 6) studied by pair distribution 
function and Rietveld analysis. 
DE90013669/GAR 061,956 
pwr nee | J gua oxygen displacement in supercon- 
DE9001 3670/GAR 061,957 
Characterization of superconducting materials with muon 
oo Annual report, February 1, 1989--January 
DE90013755/GAR 061,958 


Characterization of the 


and 
a Cai1Cu2Ox Superconductor. 
PB90-268186/ GAR 061,968 


Untersuchungen zur elektronischen Struktur der Hoch- 
temperatursupraleiter mittels Photoelektronenspektrosko- 
pie. (Investigations into the electronic structure of the 
high-Tc superconductors by means of photoelectron 
spectroscopy). 
TIB/B90-81426/GAR 
SUPERCRITICAL AIRFOILS 


Summary of Transonic Natural Laminar Flow Airfoil De- 
velopment at NAE (Resume Des Recherches de rEna 
sur des Profils Aerodynamiques 

aires Naturels Transsoniques). 

AD-A225 102/3/GAR 


SUPERCRITICAL FLUID CHROMATOGRAPHY 
Ren eee he Foreign trip report, Oc- 
1988-October 23, 1988. 
5E90013270/GAR 059,850 
SUPERFUND 
Remedial action decision process. 
DE90014209/GAR 


SUPERFUND PROJECT 


Goodyear Tire and Rubber Co. Case Study No. 5. 
AD-A224 788/0/GAR 


SUPERLATTICES 
Carrier Collection and Scattering in Quantum Well and 
AD-A224 619/7/GAR 061,837 


SUPERNOVA 1987A 
Contributions of the X Ray Astronomy Group of the Max- 
Planck-Institut fuer Extraterrestrische Physik. 
N90-24196/9/GAR 059,830 


Mir-Kvant-HEXE Hard X ray Light Curve of SN 1987A. 
N90-24197/7/GAR 059, 


SUPERNOVAE 
Site for the 
DE90013473/GAR 
SUPERPLASTICITY 
en ar Cee Pee 
Atmosphere. 
AD A224 851/6/GAR 060,796 
SUPERSONIC AIRCRAFT 
Preliminary a of a Supersonic Short Takeoff and 
Vertical — 'STOVL) Fighter Aircraft. 
N90-23394/1/GAR ons 059,613 
SUPERSONIC FLOW 
Numerical Simulation of the Compressible Orszag-Tang 


Vortex II. Supersonic 
AD-A224 913/4/GAR 061,873 


December 1, 1990 KW-107 


061,970 


060,709 


060,691 


gamma-ray process. 
059,673 





Stars: An Integrated General-Purpose Finite Element 
Structural, Aeroelastic, and Aeroservoelastic Analysis 


N90-23768/6/GAR 


SUPERSONIC JET FLOW 
Nitrogen dioxide fluorescence following photolysis in a 


OD 390014164/GAR 059,937 


SUPERSONIC SPEED 
High Speed Civil Ti 
N90-23396/6/GAR 

SUPPLY AND DEMAND 
SS ee ee ee. 
(Future prospect for petroleum flow in circum-Pacific 


area). 
DE90503381/GAR 060,483 


SUPPORT SYSTEMS 
NASA Lewis Icing Research Tunnel User Manual. 
N90-23407/1/GAR 

SURFACE ACOUSTIC WAVE DEVICES 
Solid-State Sensor and Actuator Workshop Held in Hilton 
Head Island, South Carolina on 4-7 June 1990. ines 


061,982 


059,615 


059,618 


AD-A224 850/8 


SURFACE BARRIER DETECTORS 
Calibration of Radon-222 Reference 


Sweden. 
PB90-255274/GAR 


SURFACE CHEMISTRY 
EQCM Measurements: Redox-induced in Sol- 
vent and lon Content in Anchored Redox Monolayers of 
ifur Compounds and Their Electrocatalysis on 


Electrodes. 
AD-A224 679/1/GAR 059,887 
of Phosgene on Clean and 


lodine-Covered 

AD-A224 726/0/GAR 059,875 
Examination of the Rela’ between Surface En- 
hanced Raman Scattering at ) Intensities and Surface 
Concentration for Adsorbed at the Polycrystalline 
Gold/Aqueous Solution Interface. 

AD-A224 801/1/GAR 059,891 


Cluster Formation and Evolution on Semiconductor and 


Insulator Surfaces. 
AD A224 919/1/GAR 061,924 


Ethylene Chemisorption on Levitated Silicon Cluster lons: 

Evidence for Annealing. 

AD-A224 928/2/GAR 059,893 

Ammonia Chemisorption on Gallium Arsenide Clusters. 

AD-A224 929/0/GAR 059,876 

Interactions of PF3 and PD3 with Clean, P-Covered and 

H(D)-Covered (100)-Oriented W Foil. 

AD-A225 148/6/GAR 059,901 
SURFACE ENERGY 

High resolution electron energy loss studies of surface vi- 

brations. Progress report, June 21, 1989-June 7, 1990. 

DE90013803/GAR 059,930 
SURFACE FINISHING 

Boulons a Haute Resistance: Essais de Fonctionnement 

de Boulons Revetus (High Resistance Bolts: Test Trials 

for Plated Bolts). 

N90-23748/8/GAR 060,837 


Seitetsu Kenkyu, No. 336, January 1990. Special Issue: 
Modification 


On Surface 
PB90-268004/GAR 060,946 
Surface Modification by lon Implantation and lon Beam 
Mixing for Improvement of Wear Resistance. 
PB90-268012/GAR 060,947 
Low Pressure Plasma Spraying. 
PB90-268020/GAR 060,902 
Untersuchung verschiedener Vorbehandiungsverfahren 
blanker Metalloberflaechen und ihre Auswirkung auf die 
Thermozyklagebestaendigkeit oxidischer Schutzschich- 
ten. (Investigation of effects of surface modifications to 
the thermocycle resistance of oxide layers). 
TIB/B90-81376/GAR 061,969 
SURFACE HARDENING 
Traitements Reactifs de |'Alliage de Titane TA6V par 
Laser (Laser Reactive Treatments of TA6V Titanium 


Alloy). 
PB90-265794/GAR 
SURFACE IMPEDANCE METHOD 
Caracterisation de Milieux Plans Stratifies (Methode de 
ple gs eo >. Surface) — of Plane Lami- 
nates (Surface Impedance Method)). 
PBS90-265672/GAR 061,089 
SURFACE MINING 
—- aes ee Surface Mining and Land Reclamation 
Sample Questions Answered Utiliz- 
~—— Sumiatis Da ey Base. 
90-264037/GAR 061,395 
SURFACE NAVIGATION 
Strategy Differences in 
hae so ° Unfamiliar Cities; 
vigation Systems--T 
AD-A224 875/5/GAR 
Back to the Stars. 
N90-23429/5/GAR 
SURFACE PROPERTIES 
en de Frottement 
of Hydrodynamic Surface notion) 


VOL. 90, No. 23 


Instrument in 


061,500 


lochemistry 
(111). 


060,983 


Map information Use for Route 
Cities; Implications for In-Car 


059,768 
062,361 


Parietal (Re- 


KW-108 


KEYWORD INDEX 


PB90-265703/GAR 


SURFACE ROUGHNESS 
Effects of Reynolds Number, Rotor Incidence Angle, and 
Surface Roughness on the Heat Transfer Distribution in a 


a urbine Rotor Passage. 
N90-23731/4/GAR ” 060,092 
ing Scattering Microscope with Hemispherical 
Mirror and Microfocused Beam. 
PATENT-4 954 722 060,807 
SURFACE TEMPERATURE 
a Pyrometry to Correct for Reflected Radi- 


N90-2971 4/0/GAR 060,804 


SURFACE WATERS 

Hydrologic data summary for the White Oak Creek water- 
shed: May 1987-April 1988. 

DE90011287/GAR 061,374 
Engineering evaluation/cost analysis for the proposed 
management of contaminated water impounded at the 
Weldon a chemical plant area. 

DE90013622/GAR 060,732 


Water Resources Data for New Mexico, Water Year 


1977. 
PB90-237249/GAR 060,736 


Water Resources Data for Arkansas, Water Year 1978. 

PB90-237256/GAR 060,737 

Water Resources Data for Massachusetts and Rhode 

island, Water Year 1988. 

PB90-266297/GAR 060,748 

Water Resources Data for Arkansas, Water Year 1989. 

PB90-266339/GAR 060,749 

Water Resources Data for Connecticut, Water Year 1989. 

PB90-270125/GAR 060,75. 

Water Resources Data for Alaska, Water Year 1989. 

PB90-270620/GAR 060,759 
SURFACES 

ae interactions of charged a Foreign trip 

August 25-September 13, 1988. 

D '90012387/GAR 062,025 

Smoothing strategies for surface temperatures measured 

during is transient boiling. 

DE90013705/GAR 060,975 

Evaluation of Performance and Cost-Effectiveness of 

Thin Pavement Surface Treatments. 

PBS90-266495/GAR 060,016 
SURGERY 


Perioperative Heat Conservation: Use of the Reflective 
— Leggings, and Head Cover on the Surgical Pa- 


tient. 
AD-A224 578/5/GAR 061,228 


Effect of Structured Preadmission Preoperative Teaching 

on Patient Outcomes After Abdominal Surgery. 

AD-A224 579/3/GAR 060,789 
SURGES 

) mg Study of Fault Propagation in a Jet-Engine 


Control 
N90-23401/4/GAR 060,334 


SURVEILLANCE 
Visual Artificially Intelligent Surveillance System to protect 
inst the insider threat. 
061,664 


a 
DE90013367/GAR 
ical surveillance equipment for the late 1990's. 

DE90013865/GAR 060,287 
Aviation Security: Corrective Actions Underway, But 
Better Inspection Guidance Still Needed. Report to the 
Chairwoman, Government Activities and Transportation 
Subcommittee, Committee on Government Operations, 
House of Representatives. oma 


061,750 


N90-23367/7/GAR 


SURVEY MONITORS 
On-site method for acquisition and analysis of sensor 


data. 
DE90011649/GAR 061,388 


SURVEYS 

Methodology for Determining Consumer Attitudes and 
Behavior Air Force _— Dining. 

AD-A224 645/2/GA 059,762 
Effects of Age, Educational Level and Branch Member- 
= Upon the Attitudes of Young, Male RAN Officers. 

Part 2. Between Branches. 

AD-A224 816/9/GAR 061,326 
Condition Survey and Paver ewe. Edwards Air 
Force Base (North Base), California. 

AD-A224 978/7/GAR 059,974 


Condition on and Paver Implementation Edwards Air 
Force Base, California. 
AD-A224 979/5/GAR 059,975 


1988 Troop Program Unit Attritee Research Project: Tab- 

ular Descriptions of the Army National Guard. 

AD-A225 117/1/GAR 061,300 
SURVIVABILITY 

Pr a Enhancements for Military Communications 


tellites. 
AD-A224 683/3/GAR 061,273 


SURVIVAL 
Individual-Tree Probability 
Northeastern United States. 


of Survival Model for the 


PB90-266271/GAR 


SUSPENDED SEDIMENTS 

Illinois Benchmark Network instream Suspended Sedi- 

ment Monitoring Program, Water Year 1986. 

PB90-267220/GAR 061,383 
SUSPENDING (HANGING) 

Cable Suspended Windmill. 

PATENT-4 894 554 
SUSPENSIONS 

New technique for dewatering suspensions. Final —.. 

DE90009139/GAR 060,695 
SWAMPS 

Permanent Wetland Reserve: Analysis of a New Ap- 

‘coach to Wetland Protection. 
'B90-267352/GAR 061,440 

SWEDEN 

Cloud Volume Statistics for Southern Sweden. 

N90-23830/4/GAR 059,727 

Regler foer P-Maerkning av Foenster (Certification of 

Windows by P-Marking). 

PB90-267014/GAR 059,820 
SWEPT WINGS 

Ecoulements Cisailles Tridimensionnels. Visualisation de 

Ecoulement Autour d’une Aile a Forte Fleche et Forte 

Incidence (Three-Dimensional Shear Flows. Visualization 

of Flow around a Very Sweptback Wing at High Angle of 


Attack). 
PB90-269861/GAR 059,583 


SWIETENIA MACROPHYLLA 
Volume Tables for Young Plantation-Grown Hybrid Ma- 
hogany (’Swietenia macrophylla x S. mahagoni’) in the 
Luquillo Experimental Forest of Puerto Rico. 
PB00-268616/GAR 061,354 
SWIETENIA MAHOGONI 
Volume Tables for Young Plantation-Grown Hybrid Ma- 
hogany (’Swietenia macrophylla x S. mahagoni’) in the 
Luquillo Experimental Forest of Puerto Rico. 
PB90-268616/GAR 061,354 
SWITCHES 
Dielectric-liquid pulsed power switch. 
DE90009425/GAR 060,327 
Channel cooling-techniques for repetitively pulsed mag- 
netic switches. 
DE90013077/GAR 060,375 
SWITCHING CIRCUITS 
Network Flow Model for Load Balancing in Circuit- 
Switched Multicomputers. 
N90-23977/3/GAR 060,105 
SYMBOLS 
Standardized communication symbols to facilitate circuit 


5E80012011/GAR 060,269 


SYMMETRY 
Use of Lanczo’s Method to Solve the Large Generalized 
Symmetric Eigenvalue Problem in Parallel. pe 


061,350 


060,543 


AD-A224 941/5/GAR 


SYMPOSIA 
Proceedings of the International Symposium on Sub’ - 
of Muscarinic Receptors , Held in Wiesbaden (Ger. 
many, F.R.) on 20-22 July 198! 
AD-A224 629/6/GAR 061,091 
posium on Gun Dy- 


Proceedings of the U.S. Army 
namics (6th) Held in we Ay lennsylvania on 15-17 
061,793 


May 1990. Volume 2. 
AD- YA224 993/6/GAR 
Proceedings of the Annual ——. of the Aquatic Plant 
Control Research Program (24th) Held in Huntsville, Ala- 
bama on 13-16 November 1989. 
AD-A225 022/3/GAR 061,702 
at of Papers Presented at the Annual Meeti ¢ 
the Society of General Physiologists Log. BL H 
Woods Hole, Massachusetts 7-10 September 1988. 
AD-A225 137/9/GAR 061,202 
SYNCHRONISM 
Cost of Conservative Synchronization in Parallel Discrete 
Event Simulations. 
N90-23912/0/GAR 060,165 
Constraint-Oriented ification in a Constructive 
Formal Description Technique 
N90-24070/6/GAR 060,189 
SYNCHRONOUS SATELLITES 
prep eine Orbital Crowding: An Analysis of Problems 


and Solutio 
AD-A224 581/9/GAR 062,332 


SYNCHROTRONS 
Space char: 
DE900143:! 

SYNTAX 


Dynamic Predicate Logic: Towards a Compositional, Non- 
Representational Semantics of Discourse. 
N90-24076/3/GAR 059,742 


SYNTHESIS (CHEMISTRY) 


effects in low energy synchrotrons. 


/GAR 062,255 


N-Triazolyboranes. 
Ao — 893/8/GAR 059,863 


and Characterization of 
(MesS)2ASCHZRCHEAs(SiMed)2 (R = CH2, SiMe2) 





and 
UE ere 


AD-A224 945/6/G, 


Recent Advances in oeiiiiianded Copolymers. 
AD-A225 095/9/GAR 059,954 


Substituted 1,1,1-Triaryl-2,2,2-Trifluoroethanes and Proc- 
esses for Their ‘Synthesis. 
PATENT-4 885 116 059,959 


oe Terminated Aspartimides and Resins There- 


‘om. 
PATENT-4 889 912 059,961 
Process for Lowering the Dielectric Constant of Polyi- 
mides Using Diamic Acid Additives. 
PATENT-4 895 972 

SYNTHESIS GAS 
Improved catalysts for liquid hydrocarbon fuels from 
syngas. Final technical progress report. 
DE90011510/GAR 060,417 


Entwicklung von Verfahren zur Gewinnung von Kraftstof- 
fen und anderen Produkten auf Synthe unter 
Verwendung spezieller, neuer Zeolithkatalysatoren. 
Abschlussbericht. (Development of process for obtaining 
fuel and other products based on synthetic gas, using 


special new zeolite analysers. Final report). 
DE90502418/GAR 060,424 


SYNTHETIC APERTURE RADAR 
ALP FOPEN Site Description and Ground Truth Summa- 


ry. 
AD-A224 857/3/GAR 060,256 
Sea Bottom To; ew with X-Band Slar. 
N90-23854/4/ 

SYNTHETIC FUELS 


Production of Jet Fuels from Coal-Derived Liquids. 
Volume 14. Oxygenates Content of Coal-Derived Jet 
| 


Fuels. 
AD-A224 848/2/GAR 060,442 
SYNTHETIC RESINS 


Acetylene Terminated Aspartimides and Resins There- 


from. 
PATENT-4 889 912 


SYNTHETIC VACCINES 
Structure and Expression of Genes for Flavivirus Immun- 


— 
AD-A224 742/7/GAR 


SYSTEMS ANALYSIS 
Symbolic Reasoning in Model-Based Diagnosis: Efficient 
and Effective Information Processing. 
N90-23984/9/GAR 060,207 
SYSTEMS ENGINEERING 
> pata of the Omega System Availability Algo- 


im. 
AD-A224 814/4/GAR 061,455 


DARPA Concurrent Design/Concurrent Engineering 
Workshop Held in Key West, Florida on December 6-8, 


1988. 
AD-A225 128/8/GAR 060,842 


Structure at Infinity of a Structured System. 
N90-24108/4/GAR 
T LYMPHOCYTES 
Role of the CD28 Receptor in T-Cell Activation. 
AD-A224 892/0/GAR 061,099 
Differenciation des Lymphocytes T par la Thymuline (Thy- 
muline Differentiation of T Lymphocytes). 
PB90-265737/GAR 061,107 
TACTICAL AIRCRAFT 
Devising an Arms Control Proposal for Tactical Air 


Forces. 
AD-A224 582/7/GAR 061,316 


TACTICAL WARFARE 
Conducting Precision Range and Integrated Maneuver 
Exercise (PRIME) After-Action Reviews. 
AD-A225 130/4/GAR 061,792 
TAIL ROTORS 
New Aerodynamic Design of the Fenestron for improved 
Performance. 
059,560 


060,900 


061,745 


059,961 


061,164 


061,048 


AD-P005 987/3 


TAILINGS 
Beach Characteristics of Mine Waste Tailings. 
PB90-268822/GAR 

TAKEOVER 
Middle East Crisis and U.S. Energy Policy. 
PB90-960101/GAR 

TALC 
Talc Industry: An Overview. 
PB90-265380/GAR 

TALCOSE ROCKS 
Talc Industry: An Overview. 
PB90-265380/GAR 

TANK CREWS 


Heaney Precision Range and Integrated Maneuver 
Exercise (PRIME) After-Action Reviews. 

AD-A225 130/4/GAR 061,792 
TANKER SHIPS 

Marine Accident Report - Groundi 

EXXON VALDEZ on Bligh Reef, 


Near Valdez, Alaska, March 24, 1989. 
PB90-916405/GAR 


060,715 


060,407 


060,889 


060,889 


of the U.S. Tankship 
ince William Sound, 


062,410 


KEYWORD INDEX 


TANKS 
Development of deep drawn aluminum piston tanks. 
DE90013472/GAR 060,065 
eee tank vitrification: Engineering-scale test re- 


sults. 
DE90013507/GAR 060,704 
Tank farm surveillance and waste status summary report 


for February 1990. 
DE90013647/GAR 061,596 


Tank farm surveillance and waste status summary report 


for March 1990. 
DE90013863/GAR 061,611 


Functional requirements baseline for the closure of 


—— tanks. Draft. 
DE90014061/GAR 061,616 


Single-shell tank systems analysis description. Draft. 
DE90014062/GAR 061,617 


Long-term management of Hanford Site single-shell tank 


waste. 

DE90014063/GAR 061,618 
TANTALUM COMPOUNDS 

H and D in niobium, tantalum and vanadium. 

TIB/B90-81440/GAR 
TARGET DETECTION 

Target Detection in Noise by Echolocating Dolphins. 

AD-A224 605/6/GAR 060,236 
TARGET DISCRIMINATION 

Insights into Dolphin Sonar a Capbailities 

from Human Sore | Experiments. 

AD-A224 603/1/GA\ 061,694 
TARGET LAKE 

Sumi of Water Quality Characteristics at Selected 


Habitat Sites. Navigation Pool 8 of the Mississippi River, 
: 060,754 


060,990 


July 17 through October 31, 1988. 
PB90-267394/GAR 
TARGET TRACKING 
Algorithm for Improved Gating Combinatorics in Multipie- 
Target yr 
AD-A224 700/5/GAR 060,260 
TARGETS 
Multiple target tracking in a wide-field-of-view camera 


system. 

DE90013488/GAR 061,265 
TARIFFS 

—_, cea Customs Journal, 13th Edition, Year 

PB90-268590/GAR 059,841 
TAXONOMY 

Taxonomy BD ary Structures for Mathematical Pro- 

ammi i inguages. 

2b-A224-894/6 sa - 061,052 
TEAMS 

Personality Factors in Flight Operations. Volume 1: 

Leader Characteristics and Crew Performance in a Full- 

Mission Air Transport Simulation. 

N90-23370/1/GAR 059,638 
TECHNETIUM 99 

One step Tc-99m labeling of antibodies for use in inflam- 

mation imaging. 

DE90012426/GAR 061,223 
TECHNETIUM COMPLEXES 

Development of more efficacious Tc-99m organ imaging 

agents for use in nuclear medicine by analytical charac- 

terization of radiopharmaceutical mixtures. Progress 

be oA) September 1, 1989-August 31, 1990. 

'90010034/GAR 061,214 

TECHNICAL ASSISTANCE 

Guide to Deliver Technical Services for Self Employed 

and Small Manufacturers. 

PB90-238833/GAR 059,832 


TECHNOLOGICAL FORECASTING 
Aerothermodynamik von Ueberschallflugzeugen. (Aero- 
thermodynamics of supersonic aircraft). 
TIB/A90-81377/GAR ) 
TECHNOLOGY INNOVATION 
Advancing Automation and Robotics Technology for the 
Space Station Freedom and for the US Economy. 
N90-23899/9/GAR 062,327 


bay eee ae 
Copit xport control and government regulations 
on tec! nology oa A federal laboratory ——.. 
DE90013659/GAR 059,548 


Manufacturing Modernization Program: The Apparel In- 
dustry Project. Executive Summary. Techi Transfer 
to the Apparel M: Industry. Final Ri 

Volume 1. A eee Narrative. Volume 2. Details of Task 


Requir 
PB90-26716 g2/ GAR 059,834 


TECHNOLOGY UTILIZATION 


STochastic Analysis of Technical pe pe (STATS): A 
— for evaluating combined effects of multiple uncer- 


5E90013599/GAR 
MBB Forschung und Entwicklung. Technisch-wissens- 
chaftliche hig corse cpr a 1989. (MBB research and 
development. Technical-scientific publications 1989). 
TIB/B90-81370/GAR 059,640 
TECTONICS 
Functiemodel Bij Very 
de Relatie Met Terton 


061,054 


Baseline Won tee bone 
Bewegingen (Very Long 


TEST AND EVALUATION 


Baseline Interferometry (VLBI) Functional Model and the 
Relation with Tectonic Motions). 
N90-23814/8/GAR 061,370 


TELEMETRY 


Performance Analysis of CCSDS Path Service. 
N90-23457/6/GA 060,101 


ewe Engineering Laboratory Project Summaries, 
PB90-265901/GAR 061,755 


TELEPHONE SETS 


Low-Power GaAs Dual-Modulus Prescaler. 
aa. 


060,109 


ms Desgn and analysis of the reflection grating arrays for 
-Ray Matt Mirror Mission (XMM). 
DE90013285/GAR 059,672 


TELEVISION COVERAGE 
News Magazine and Network Television 
of the Munich Olympic Crisis, 1972. 
AD-A224 849/0/GAR 


TEMPERATURE 
Determination of Rate-Limiting Steps during Soot Forma- 


tion. 

AD-A224 596/7/GAR 059,884 
Sensations tee omy and Hager Lome Alterna- 
tive Work/Rest and the Influence of Underwear Knit 
Structure. 

AD-A225 134/6 061,233 
Se Seems invent High-Acid Foods 


in Semirigid 
AD-A225 195/ T/GAR 059,657 


TASEF: Temperature Analysis of Structures Exposed to 
Fire. User’s Manual. 
PB90-267030/GAR 059,821 


TEMPERATURE CONTROL 
Phase Change Material for Spacecraft Thermal Manage- 
AD-A224 865/6/GAR 062,342 

TEMPERATURE DEPENDENCE 
Stress Versus Temperature Dependent Activation Ener- 

in Creep. 
§00-23773/6/GAR 


TEMPERATURE DISTRIBUTION 
Effects of Reynolds Number, Rotor Incidence Angle, and 
Surface R on the Heat Transfer Distribution in a 


—— urbine Rotor Passage. 
23731/4/GAR 060,092 


TEMPERATURE MEASUREMENT 
Multiwavelength Pyrometry to Correct for Reflected Radi- 
ation. 
N90-23714/0/GAR 060,804 


Integrated Silicon Flow Sensors. 
N90-23715/7/GAR 


NBS/NIST Gas Thermometry from 0 to 660C. 
PB90-256827/GAR 


TENSILE PROPERTIES 
Tensile properties of alloys 800H and 617 in the range 
20 to 950 rae 3 
TIB/B90-81436/GAR 060,989 
TENTS 
Optical Transmission Properties of Selected Shelter Ma- 


terials. 

AD-A225 072/8/GAR 060,937 
TERMINOLOGY 

ee oe eee Comnaps Cand & Cyeee 

NO-24175/3/GAR - 061,798 
TERNARY COMPOUNDS 

Solid-Phase a for Metal-Silicon-Oxygen Ternary 

Si I: Mg, Ca, Sr and Ba. 

AD-A225 038/9/GAR 059,900 
TERRAIN 

Detection of Optical Flow Patterns during Low-Altitude 


AD-A224 974/6/GAR 060,243 


TERRAIN FOLLOWING 
ee em ene te 


Missiles--Transiation. 
AD A225 068/0/GAR 


061,329 
TERRESTRIAL yn 
Mercury as environmental pollutant. Foreign trip 
a ee #1990-June 14, 1990. 
90013392/GAR 060,766 


ee 2 an eee ae Dai 45 

perce gps ncn a kenkyukai koenkai. (international re- 
. 45th meeting of Hokkaido Coal Re- 

pe in 1989). 

DE90503369/GAR 060,408 


TERRORISM 


News Coverage 
060,116 


061,984 


060,316 


062,270 


and Network Television News Coverage 


of the Munich Crisis, 1972. 
AD-A224 849/0/GAR 060,116 
TEST AND _emcageoe rll 


Ada Compiler Validation Summary Report: Alsys, Alsy- 
COMP-010, Be ony 4.32, MicroVAX Ii Test and Target), 
891208A1.10229. 


December 1, 1990 
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AD-A224 617/1/GAR 060,132 


Predictions of Reliability Coefficients and Standard Errors 
of Measurement Using the Test Information Function and 


Its Modifications. 
AD-A224 696/5/GAR 059,765 
Multipurpose 2000 C Furnace for Physical Testing in 


Controlied A‘ . 
AD-A225 100/7/GAR 060,797 


TEST EQUIPMENT 
_—e Surveillance Illumination Using Aircraft Anten- 


AD-A225 143/7/GAR 059,591 


TEST FACILITIES 

Comparative Engine Performance Measurements Held in 
Torino, Italy on 14-15th May 1990, London, United King- 
dom, 17-18 May 1990, Montreal, Canada, 4-5th June 
1990 and Monterey, California, 7-8th June 1990 (Mesures 
Comparatives des Performances des Moteurs). 
AD-A224 601 01/5/GAR 060,066 
Characterization of Solid Particle Screening Aerosols 
Using a Test Chamber. 
AD-A225 154/4/GAR 059,903 
Test and Evaluation: A Proposed Framework for Measur- 
ing the Use of Test Facilities. 

061,336 


t 

AD-A225 162/7/GAR 

VENUS facility modifications for pressure vessel fluence 
‘orsign trip report, January 9, 1987-January 


experiments. 

18, 1987. 

DE90012328/GAR 061,515 
Long-term fate of depleted uranium at Aberdeen and 
Yuma Proving Grounds. Final report, Phase 1: Geochemi- 
cal transport and modeling. 

DE90012660/GAR 060,673 
oes Matrix Sequencer for Research Test Facility Auto- 


N90-23416/2/ GAR 060,803 


ENEA Reference Atmosphere Facility for Testing Radon 
and —— Measuring Equipment. 
PB90-255316/GAR 061,504 
Erweiterung des  Stuttgarter Hoehenpruefstandes. 
Schlussbericht. (Enhancement of the Stuttgart altitude 
test facility. Final report). 
TIB/A90-81384/GAR 059,635 
TEST METHODS 
Comparative Engine Performance Measurements Held in 
Torino, Italy on 14-15th May 1990, London, United King- 
dom, 17-18 May 1990, Montreal, Canada, 4-5th June 
1990 and Monterey, California, 7-8th June 1990 (Mesures 
Comparatives des Performances des Moteurs). 
AD-A224 601/5/GAR 060,066 


Modifications of the Test Information Function. 
AD-A224 698/1/GAR 061,070 


Standard Test Procedures for Evaluating Leak Detection 
a Nonvolumetric Tank Tightness Testing Meth- 
PB90-265299/GAR 060,745 


Evaluation of Procedures for Testing Ai tes. 
PB90-267451/GAR alist 
TEST PILOTS 


Voice Measures of Workload in the Advanced Flight 
Deck: Additional Studies. 
059,784 


060,028 


N90-23887/4/GAR 
TEST REACTORS 


VENUS facility modifications for pressure vessel fluence 
gaa Foreign trip report, January 9, 1987-January 


18, 1987. 

DE90012328/GAR 061,515 
TESTING 

Tanka keiso ceramics no chokoon ni okeru seit 

doteki kajuka deno hakai kyodo tokusei r 


jiku 
(Evaluation of fracture strength properties of 
bide ceramics under cyclic/static axial loadi 
h temperature). 
90503402/GAR 


Shoha brock ni sayosuru a ni kansuru jikken scale 
koka. (Scale effects of wave forces on armor units). 
DE90507846/GAR 061,767 

TESTS 
Validity Measures in the Context of Latent Trait Models. 
AD-A224 695/7/GAR 059,764 

TETRACHLORODIBENZODIOXIN 
2,3,7,8-TCDD, 2,3,7,8-TCDF and PCBs in Marine Sedi- 
ments and Biota: Laboratory and Field Studies. 
PB90-266735/GAR 060,750 

TETRODOTOXIN 
immu ical Approach to the Identification and Devel- 
opment of Vaccines to Various Toxins. 

AD-A225 047/0/GAR 061,161 

TFTR TOKAMAK 
Measurement of iron transport in TFTR by charge ex- 

recombination spectroscopy. 
061,888 


change 
emnaatecgeedantal 
din nes hn and helium oper- 


DEOODTATIZ/GAR 061,901 
uaa recycling, confinement, and limiter flux in 


DE90014713/GAR 061,902 
Ballistic contributions to heat pulse propagation on TFTR. 
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KEYWORD INDEX 


DE90014714/GAR 


THALLIUM BARIUM CALCIUM CUPRATES 
Chemistry and Superconductivity in Thallium-Based Cu- 


prates. 

AD-A225 051/2/GAR 061,934 
Preparation and magnetic measurements of single crystal 
Tisub 2)Ba(sub Deacuteub 2)O(sub 8). 
DE90013657/GAR 061,955 
Ordering in Ti(sub 2)CaBa(sub 2)Cu(sub 2)O(sub 8) and 
— 2)Ba(sub 2)CuO(sub 6) studied by pair distribution 

inction and Rietveld analysis. 
Desoot 3669/GAR 061,956 


Symmetry breaking oxygen displacement in supercon- 


ducting 07 
DE90013670/GAR 061,957 


THALLIUM BARIUM CUPRATES 
Relationship of Content, Structural Phase Transi- 
tion and Tc in TI2Ba2CuO(6 + or - delta) 
ae 080/1/GAR 061,935 
—_ in Tisub 2)CaBa(sub 2)Cu(sub 2)O(sub 8) and 
Tie 2 )Ba(sub 2)CuO(sub 6) studied by pair distribution 
and Rietveld analysis. 
besoot 3000/GAR 061,956 
THALLIUM CALCIUM BARIUM CUPRATES 
Stoichiometry and irradiation effects in melt grown TI-Ca- 
Ba-Cu-O single tals. 
DE90013365/GA\ 061,953 
THALLIUM COMPOUNDS 
Peon pe! and irradiation effects in melt grown TI-Ca- 


Ba-Cu-O sii tals. 
/ rat 061,953 


061,903 


DE90013 


THALLIUM OXIDES 


Preparation and magnetic measurements of single crystal 

Tl(sub 2)Ba(sub 2)CaCu(sub 2)O(sub 8). 

DE90013657/GAR 061,955 

Ordering in Ti(sub 2)CaBa(sub 2)Cu(sub 2)O(sub 8) and 

Pe on 2)Ba(sub 2)CuO(sub 6) studied by pair distribution 
nction and Rietveld analysis. 

Desoot 3669/GAR 061,956 


Symmetry breaking oxygen displacement in supercon- 


ducting © 
DE90013670/GAR 


THEFT 
THIEF: An interactive simulation of nuclear materials 


pao ee 
DE90013185/GAR 061,681 


THEMATIC MAPPERS (LANDSAT) 
Operationele Digitale Landgebruikskaart 1:50,000; een 
Onderzoek Naar een Meervoudige ‘Automatische Classifi- 
catie OP Basis van Spot- en Landsat Thematic Mapper 
Satellietbeelden (Operational Digital Land Use MAP 
1:50,000; Investigation of a Multiple Automatic Classifica- 
tion Based on Spot and Landsat Thematic Mapper Satel- 


lite Pictures). 
N90-23784/3/GAR 061,444 


Atmosferische Correctie van Satellietbeelden in Het 
Kader van Het Friese Fronten Project (Atmospheric Cor- 
rection of Satellite Pictures in the Framework of the 
Project Friese Fronten). 
N90-23786/8/GAR 061,446 
THEMATIC MAPPING 
Sea Bottom Lo ea with X-Band Slar. 
N90-23854/4/ 
THEOREM PROVING 
Short Proofs on Multicommodity Flows and Cuts. 
N90-24061/5/GAR 061,033 
Intensional Lambek Calculi: Theory and Application. 
N90-24078/9/GAR 06 
THEOREMS 
Early History of Intuitionistic Logic. 
N90-23900/5/GAR 
Models for Propositional Dynamic Logic. 
N90-24046/6/GAR 061,031 
Two-Dimensional Modal Logics for Relational Al: 
and Temporal Logic of Intervals. waite 
N90-24077/1/GAI 061,044 
Intensional Lambek Calculi: Theory and Application. 
N90-24078/9/GAR 061,045 


Affine Polar Log 
N90-24107/6/GAR 


THEORY 
Validity Measures in the Context of Latent Trait Models. 
AD-A224 695/7/GAR 059,764 


Predictions of Reliability Coefficients and Standard Errors 

of oe Using the Test Information Function and 

Its Modification: 

AD-A224 696/5/GAR 059,765 
THERAPEUTIC USES 

Nuclear particles in cancer treatment: Brief review. 

DE90006514/GAR 061,127 
THERMAL ANALYSIS 


Py Py mg Analysis of Structures Exposed to 
PB90-267030/GAR 059,821 


Sa Analysis of Directly Buried Conduit Heat Distribu- 
PB90-269481/GAR 060,507 


061,957 


061,745 


061,019 


061,047 


THERMAL BATTERIES 
Thermal battery statistics and plotting programs. 
DE90013873/GAR 060,342 
THERMAL CONTROL COATINGS 
Spectrally Selective Tin oxide and Indium oxide cman: 
N90-23567/2/GAR 99 
THERMAL EFFICIENCY 
High-Efficiency Heat Exchanger. 
PB90-267790/GAR 
THERMAL EMISSION 
Spectrally Selective Tin oxide and Indium oxide oe. 
N90-23567/2/GAR 060,899 


THERMAL ENERGY 


p ign of a Moving Belt Radiator (MBR) 
Shankt Atached! Exporinvent 
N90-23474/1/GAR 060,091 


THERMAL ENERGY STORAGE EQUIPMENT 


Cooperative effort of research in latent heat thermal 
energy _——— Foreign trip report, July 27-September 


30, 1987. 
DE90012339/GAR 060,569 


Ontwikkeling monobron energieopsiagsysteem. (Develop- 
ment of a mono-source energy storage system). 
DE90767955/GAR 060,522 
THERMAL ENERGY STORAGE SYSTEMS 
Performance of an Ice-in-Tank Diurnal ice Storage Cool- 
ing System at Fort Stewart, Georgia. 
060,508 


059,808 


t 
AD-A224 739/3/GAR 


THERMAL EXPANSION 
Proprietes Thermomecaniques de Nouveaux Materiaux 
Composites Sic/Vitroceramique (Thermomechanical 
Properties of New Composite Materials SiC/Glass-Ce- 


ramic). 

N90-23491/5/GAR 060,922 
THERMAL INSTABILITY 

Coupling of Marangoni and Capillary Instabilities in an 


Annular Thread of Liquid. 
AD-A224 771/6/GAR 061,811 


THERMAL INSULATION 


Assessment of the energy conservation potential of 
active (variable thermal resistance and switchable ab- 
sorptance) —_ thermal insulation systems. 

059,818 


DE90012039/GAI 
Hs ona ight Ceramic Insulation and Method. 
PATENT-4 919 852 


THERMAL POWER PLANTS 


Bifuntan nensho no tomonau NO(sub x) (center dot) 
haichu minenbun doji teigen nensho gijutsu no kai- 
hatsu(3). Cho bifunsaitan shiyoji no haigasu seijo. (Devel- 
opment of low-NO(sub x) and low-ignition loss combus- 
tion techno! on pulverized coal combustion (Part 3)). 

DE90503405/GAR 060,628 


Sekitan nensho shikenro ni okeru tei fukaji no NO(sub x) 
haichu minenbun haisyutsu tokusei (1). Jurai burner ni 
yoru kento. (Emission characteristics of NO(sub x) and ig- 
nition loss on pulverized coal combustion at low load 


(Part 1)). 
DE90503992/GAR 060,056 


NO(sub x) haichu minenbun haishutus tokusei ni oyobosu 
nensho joken no eikyo (1). Nidan nenshoho, kuki tadan 
chunyuho tekiyoji no NO(sub x) haichu minenbun nodo. 
(Effects of coal combustion conditions to emission char- 
acteristics of NO(sub x) and unburned carbon in fly ash 


(Part 1)). 
DE90503993/GAR 060,057 


Bifuntan nensho ni tomonau NO(sub x), haichu minenbun 
doji teigen nensho gijutsu no kaihatsu (4). Howa tanka 
suisokei nenryo chunyu ni yoru kento. (Development of 
low-NO(sub x) and low-ignition loss combustion technolo- 
gy on pulverized coal combustion (Part 4). Study on satu- 
rated hydrocarbon fuels injection). co 


060,888 


DE90503994/GAR 


Karyoku hatsuden shisetsu ni okeru dobokuko kozobutsu 
no fushoku jittai chosa. (Investigation on corrosion of 
- structures for civil engineering at thermal power sta- 


tion). 
DE90505612/GAR 060,364 


Toshiba Review, Vol. 45, No. 7, 1990. Special Issues: 

Fast Breeder Reactor, MONJU: Advanced Technology 

for Thermal Power Plant. 

PB90-269168/GAR 060,368 
THERMAL PROTECTION 

Aerodynamic Pressure and Heating-Rate Distributions in 

Tile Gaps around Chine Regions with Pressure Gradients 

at a Mach Number of 6.6. 

N90-23670/4/GAR 
THERMAL REACTORS 

_— reactor safety. Foreign trip report, October 2-13, 


DE90012274/GAR 061,625 


THERMAL RESISTANCE 


Finite Element Analysis of Structural Components Using 
Viscoplastic Models with Application to a Lip Prob- 


lem. 
N90-23769/4/GAR 061,983 


Semiconductor Measurement Technology: Thermal Re- 
sistance Measurements. 
PB90-269564/GAR 060,323 


059,571 





THERMAL SHIELDS 
Field experience in using laser acoustic sensing for in- 


spection. 
DE90012954/ on 062,319 


Acousto-optic eee ote inspection of the or- 

biter thermal protection tile bonds. 

DE90013089/GAR 062,320 
THERMAL STABILITY 

Processes for Assessing the Thermal Stability of Han- 

Based Liquid Propellants. Revision. 

AD-A224 999/3/GAR 061,775 
THERMHALINE FRONT 

Double Diffusive interleaving Across a Thermohaline 


Front. 
AD-A224 822/7/GAR 061,760 


THERMIONIC CONVERSION 
Scalability of OTR space nuclear power systems. 
DE90013553/GAR 

THERMIONIC CONVERTERS 
Scalability of OTR space nuclear power systems. 
DE90013553/GAR 

THERMITES 
Fundamental Studies on Development of Ceramic Com- 


po Pipes. 
'B90-267949/GAR 060,932 
THERMOCLINES 
— Diffusive interleaving Across a Thermohaline 
AD A224 822/7/GAR 061,760 


THERMODYNAMIC CYCLES 
Advanced steam uti le for utili lications. 
DE9001 SOO4/GAR “a ~— 060, 
Preliminary a Supersonic Short Takeoff and 
Vertical Landi grove) Fighter Aircraft. 
N90-23394/1/GAR 059,613 
THERMODYNAMIC PROPERTIES 
Chemical potential from integral equations using scaled 


= theory. 
E90011277/GAR 059,906 


Thermodynamic and Transport Properties of Natural Gas 
Fluids in Pores. Annual Report January 1, 1989-Decem- 


ber 31, 1989. 
PB90-269606/GAR 060,487 


THERMODYNAMICS 
Li-SF(6) Combustion in Stored Chemical Energy Propul- 


sion 
060,509 


061,487 


” 061,487 


lems. 
AD-A224 846/6/GAR 


THERMOELECTRIC GENERATORS 
Operational readiness review plan for the radioisotope 
thermoelectric generator materials production tasks. 
DE90012026/GAR 061,485 
THERMOMETERS 
Hosha ondokei ni yoru dannetsuyoku mokeijo no ondo 
bunpu sokutei shiken kekka. (Measurement of tempera- 
ture profile on adiabatic aerofoil model by radiation ther- 


mometer). 

DE90505517/GAR 059,562 
THERMONUCLEAR REACTIONS 

Sixth coordination meeting of the Division of Nuclear 

Physics Program to meet high-priority nuclear data needs 

of the Office of Fusion Energy. 

DE90013502/GAR 062,094 
THERMONUCLEAR REACTOR MATERIALS 

Ceramic breeder materials. 

DE90013672/GAR 
THERMOPLASTIC RESINS 

Generation of 

uid Crystalline Po! 

AD-A224 899/5/GAI 
THERMOSETTING PLASTICS 

Cure Simulation of Thick Thermosetting Composites. 

AD-A224 885/4/GAR 060, 
THERMOSETTING RESINS 

Novel Phenol Derivative and Process for the Production 


of the Same. 
PAT-APPL-7-574 014/GAR 059,958 
THIN FILMS 


Fracture-EXAFS: A new method for the study of inter- 
faces in thin films and polycrystalline materials. 0sas00 


061,475 


Composites from Blends of 
with Polypropylene. 
060,906 


DE90013736/GAR 
Studies of ultrathin magnetic films and pemteemee 


interactions with spin-sensitive electron 
1 December 1989-31 Oct 1990. 


ress report, 
DE90013953/GAR 061,960 


THIN PLATES 
Crown and Shape Control in the Rolling of Thin, Wide 


Plates. 
N90-23539/1/GAR 060,980 


THIOLS 
oe terete elas? 
beta -A mensch- 


nds). 
TIB/A90-81386/GAR 061,108 


KEYWORD INDEX 


THIONAPHTHENES 
— desulfurization of alkali solubilized Illinois No. 6 
DE90013868/GAR 060,478 
THORIUM 230 
Engineering evaluation/cost analysis f proposed 
pn of caaeaained eau tan Pas t ol te tom 


boy site, Oak Ridge, 
DE90013535/GAR 061,523 


THORIUM 232 


Engineering evaluation/cost analysis for the proposed re- 
moval of contaminated materials from Pad 1 at the Elza 
Gate site, Oak Ridge, Tennessee. 

DE90013535/GAR 061,523 


Wahrscheinlichkeiten 


in 
cogpengens on (208) Pb, (232) Th und U. 
(notables of radationess rations (fe mic 


atoms (208) PD 332) Th and (238) U). 
TIB/A90-81402/GAR 


bag oo 232 TARGET 
und Nukleonentransfer im 
(282) Th+ oa2) Tht (208) Pb. (Inelastic scattering and = 
transfer in the system (232) Th+ (206) at the Cou- 
lomb barrier). 
TIB/B90-81430/GAR 062,287 
THREE DIMENSIONAL FLOW 
Three-Dimensional Unsteady Separation at Low Reyn- 


olds Nu 
059,559 


Tennessee. 


062,278 


imbers. 
AD-A225 167/6/GAR 
Extension of a Three-Dimensional Viscous Wing Flow 


Analysis. 

N90-23348/7/GAR 059,563 

Zur Auswertung und Darstellung Zwei- und Dreidimen- 

sionaler Dat Aus Stroemungsmessun- 

eer dais Penis bat Galte Seat 
— Data Fields from Optical Stream Measure- 

N90-24143/1/GAR 


Resolution des Equations d’Euler Api a un Rotor 
Fen en Vol d’Avancement (Solution of Euler 
a Applied to a Helicopter Rotor in — Flight). 
PB90-263724/GAR 059,577 
Transition de la Couche Limite (Boundary-Layer Transi- 

tion (January Lm 
059,581 


061,829 


PB90-265836/GAR 


THREE DIMENSIONAL MODELS 
Introducing the VRT Gas Turbine Combustor. 
N90-23591/2/GAR 

THREE MILE ISLAND-2 REACTOR 
TMI-2 is exercise. Final report. 
DE90013869/GAR 

THRUSTERS 
Need for superconducting magnets for MHD seawater 


—— 
E90013651/GAR 061,749 


THYMULIN 
Differenciation des L) 
muline Differentiation of T L 
PB90-265737/GAR 
THYMUS GLAND 
Differenciation des Lymphocytes T par la Thymuline (Thy- 
muline Differentiation of T Lymphocytes). 
PB90-265737/GAR 061,107 
TIGHTNESS 
Boulons a Haute Resistance: Essais de Fonctionnement 
de Boulons Revetus (High Resistance Bolts: Test Trials 
for Plated Bolts). 
060,837 


060,075 


060,684 


les T par la Thymuline (Thy- 
ymphocytes). 


061,107 


N90-23748/8/GAR 


TILES 
Aerodynamic Pressure and Hea‘ 
Tile Gaps around Chine Regions 
at a Mach Number of 6.6. 
N90-23670/4/GAR 
TILTMETERS 
Electronic Spirit Level Tilt Sensor. 
N90-23710/8/GAR 
TIME INTERVALS 
| (PTT) Applications and and Planing Mo ing (2180, Hold st), Held Held 
= . 
in Redondo Beach, California November 28-30, 1988 
AD-A224 769/0 060.11 113 
TIME OF FLIGHT MEASUREMENT 
Projectile Velocity and Time of Flight Measurements. 
AD-A224 921/7/GAR 061,786 
TIME OPTIMAL CONTROL 
Discrete Time H Infinity Control Problem: The Full-infor- 


mation 4 
N90-24003/7/GAR 060,198 
TIMING DEVICES 
val FTA megan at 
vi A neg ee s 
Redondo Beach November 2-30, 1868 
AD-A224 769/0 
TIN OXIDES 
Solid as coal liquefaction catalysts. Quarterly 
pe 1989-January 1990. 
'90009021/GAR 059,904 
Spectrally Selective Tin oxide and Indium oxide Coatings. 


Distributions in 
Pressure Gradients 
059,571 


059,627 


TOOL MANAGEMENT 


N90-23567/2/GAR 


TIPVANE ROTORS 
Testresultaten van de FLEXHAT rotor met 


pe rm tein -guuuemmmmgathteaa 20-WPX-PRT1 
wind turbine rotor blades. 
DE90797106/GAR 
TIRE RECYCLING 
Illinois 
PB90-2661 


TITANATES 


ero. 


Beoo797093/GAR 


TITANIUM 


Ti/PETN accident investigation. Final report. 
DE90013611/GAR 061,780 


See ot inne Cancageas <f Tnten Cente 


PBO0-200860/GAR 060,984 
TITANIUM ALLOYS 
Mechanical behavior of aged uranium-3/4 weight percent 


titanium alloy. 
DE90008287/GAR 060,969 


Formation of cubic Li(sub 2) phases from — 3)Ti and 
‘sub 3)Zr by transition metal substitutions for Al. 
:90012288/GAR 060,971 


nant configurations of lattice defects in CuTi. 
DE90013685/GAR 060,974 


—— Reactifs de |’Alliage de Titane TA6V par 
Alloy). Laser (Laser Reactive Treatments of TA6V Titanium 
PB90-265794/GAR 060,983 
Realisation d’Equipements Destines a la Confection d’E- 
lectrodes de Premiere Fusion en Alliage de Titane (Fabri 
cation of Equipment to Make First-Melt Electrodes of Ti- 
tanium Alloy). 

PB90-270240/GAR 060,988 

TITANIUM BASE ALLOYS 


Formation of Ti-B surface alloys by excimer laser mixing. 
DE90013172/GAR 060,972 


TITANIUM HYDRIDES 
Semi-analytical model for pressure-time history of granu- 
lar materials in a closed system. 
DE90012761/GAR 061,787 
Compaction of bo le cae 4) pyrotechnic 


on™ 1g19)GAR 061,789 


"Evaluation of Fel Kt or Detecon of TNT in Water 
AD-Ag2s 670/0/GAR 060,723 


TOGAVIRIDAE 
Combination Chemotherapy U: oo ae | Modulators 
pen A Antiviral Drugs Against Wwe Bunyavir- 
AD-A224 673/4/GAR 061,182 


TOKAMAK DEVICES 
ae Se ae SS entte See te 


MTX by laser-aided particie-probe 
DE90013474/GAR 061,885 


ae scattering diagnostic for the Microwave Toka- 

DE90013487/GAR 061,886 

Application of techniques to the angular spec- 
plasmas. 


correlation 

trum of scattered radiation from tokamak 
DES001 3621 /GAR 061,893 
profile during 


Effect of the induced RF current density 
lower-hybrid current the evolution of the q profile 


Ng = Red 
and sawteeth 
DE9001 1086/GAR 061,897 


Mode structure in an optically pumped D(sub 2)O far in- 
DE! /GAR 061,863 


TOKAPOLE DEVICES 
Total magnetic reconnection during a tokamak major dis- 


ruption. 
DE90014711/GAR 061,900 


1988 environmental monitoring report, Tonopah Test 
DenterareerGan 
13798/GAR 060,770 
TOOL LIFE 
the Relationship of Bit Wear to 
Cutting Distance, Forces, and Dust Using Selected Com- 
mercial and anne, * * 


System Requirements Analysis for the U.S. Army Rock 
Island Arsenal Tool Management System. 
PB90-269465/GAR 061,314 
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TOOLING 
System Requirements 
Island Arsenal Tool 
PB90-269465/GAR 
TOOLS 
Lunar Hand Tools. 
N90-23581/3/GAR 062,309 
lem Requirements Analysis for the U.S. Army Rock 
island J Arsenal Tool Management System. os1s14 


Analysis for the U.S. Army Rock 
System. 
061,314 


Simulation of top quark production at DO. 
DE90013331/GAR 

TOPOGRAPHY 
Alternate Sites for a Connecting Passage between the 
Atlantic and Pacific Oceans. 
AD-A224 628/8/GAR 059,969 


Effects of Tip-Broadening and Asymmetry on Scanning 
Tunneling Microscope Topographs. 

AD-A224 883/9/GAR 061,921 
Evaluation of three models designed for siting wind tur- 
bines in areas of complex terrain. 

DE90013625/GAR 060,562 


062,083 


Sea Bottom T: 

N90-23854/4/GA\ 
TOPOLOGY 

ee the one nsontuaaaaaa Property, and Con- 

tinuity of Adjoint 

N90-24042/5/GAR 061,029 


TORCHES 
Internal Wire Guide for Gtaw Welding. 
PATENT-4 879 446 


TOROIDAL CONFIGURATION 
—— reconnection of plasma toroids with co- and 
5e90013501/ GAR 061,889 


TOROIDAL PINCH DEVICES 


Studies of plasma self-organization in toroidal 2. 
DE90013468/GAR 061,884 


TORSION 

Facility for Research in pre Assisted Frac- 

ture and Mechanical Behavior. 

AD-A24 637/9/GAR 061,971 
TOTAL OZONE MAPPING SPECTROMETER 

NIMBUS-7 TOMS Antarctic Ozone Atlas: August Through 

November, 1989. 

N90-23837/9/GAR 059,728 
TOTAL QUALITY MANAGEMENT 


Total Quali (TQM) Bibliography. 
AD-A224 Arr ~— 059,529 


TQM - Total Quality Management (Bibliography). 
AD-A225 140/3/GAR 059,530 


Total Quality Management (TQM). implementers Work- 


shop. 
AD-A225 141/1/GAR 059,531 


Total Quality Management Guide. A Two Volume Guide 
for Defense Organizations. Volume 1. Key Features of 


the DOD Implementation. 
AD-A225 196/5/GAR 061,312 
Total Quality Management (TQM). Process Action Team 


AD-A225 197/3/GAR 059,532 
TOUGHNESS 
Pi eal on ae Bang ~ 
— of New Composite Materials SiC/Glass-Ce- 
ramic). 
N90-23491/5/GAR 
TOXIC AGENTS 


061,745 


060,838 


of 
AD-A224 963/9/GAR 


TOXIC MATERIALS 
on subscale rotary combustor R&D support program. 


inal report. 
DeSoOt 0845/GAR 
TOXIC SUBSTANCES 


Metabolism of ~* irccarr in Fischer 344 Rats. 
AD-A224 976/1/G. 061,247 
Apparatus and method for deliquifying material. Final 


anne GAR 060,694 


hazard evaluation, an approach to regula- 
tion: Formaldehyde in drinking water. 
DES00 1200" GAR 060,726 


Protocol for T of 
e ae ‘oxicity Organic 
PB00-269250/GAR 061,258 
Benthic Invertebrate Bioassays with Toxic Sediment and 
Pore Water. Hazard Assessment. 

060,743 


060,455 
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KEYWORD INDEX 


PB90-265927/GAR 060,669 
Emission Factors for Iron Foundries: Criteria and Toxic 


Pollutants. 
PB90-266743/GAR 060,652 
TOXICITY 
i Studies on Agent GA. ee of Tabun 
Ames Mutagenicity Assa’ 
061,240 


(GA) in the 
AD-A224 672/6/GAR 
Two-Dimensional Electrophoretic Analysis of Subcellular 


Liver Fractions and Isolated Hepatocytes from Normal 

and PFDA Treated Rats. 

AD-A224 766/6/GAR 061,242 
Plus Adjunct in Non- 


Protective Effect of Physostigmine 
061,186 


Human Primates Exposed to 

AD-A224 886/2/GAR 

Inhalation Toxicity of Single Materials and Mixtures. 
AD-A224 937/3/GAR 061,244 
eee ee and Cellular Mechanisms 
AD-A224 981/1 /GAR 061,249 


Effects of Repeated Intramuscular Low Doses of Soman 
in Rhesus Mon! 
061,250 


Kk 
AD-A225 002/5/ ‘AR 
Field re of Chemical School Students and Cadre 
Oil and Hexachloroethane (HC) Smokes. eocest 


to Fi 
ss 25 008/2/GAR 

imary Sequence of Acetyicholinesterase and Selective 
Antbovice for the Detection of Organophosphate Toxici- 


ty. 
AD-A225 175/9/GAR 061,144 


Structure-Activity aes Computerized Systems. 
PB90-263476/GAR 061, 


Benthic Invertebrate Som with Toxic Sediment and 
Pore Water. Hazard Assessment. 
PB90-264128/GAR 060,743 


Integrated Criteria Document, Copper: Effects. Republica- 
tion of Report No. 758474003, October 1987. Appendix 
to Report No. 758474009. 
PB90-265844/GAR 060,746 
National Air Toxics Information Clearinghouse: Bibliogra- 
y of Selected Reports and Federal Register Notices 
elated to Air Toxics. Volume 3. Citations, 1989. 
PB90-270570/GAR 060,658 
TOXICOLOGY 
—= Effects of Anticholinesterase Agents on Pupillary 


AD Aga 655/1/GAR 061,237 


Toxic Potential of Nitr 4 “1% on Reproduction and 
Fertility in Rats. Volume 
AD-A224 664/3/GAR 061,239 


Neuroendocrine and Immune Function Two Weeks Post- 
Exposure to a Single Dose of Soman. 001,282 


AD-A225 067/8/ on 
Behavioral-Physiological Effects of Red Phosphorus 
061,255 


Smoke Inhalation on tao Wildlife Species. 

AD-A225 165/0/GAR 

Chemical characterization and agp: evaluation of 
airborne mixtures: A ci ne for generating mixed aero- 
sols from a petroleum based liquid and a fine solid. Final 
DE90011288/GAR 060,601 


pee des Agressifs de Guerre. Etudes des 
coors Carle roranoes a Soman Nowe 

ee iowarfare Weapons ies o' an-In- 

duced | Lesions). 

PB90-265802/GAR 061,261 


Pharmacomodulation de Reactivateurs de Cholinester- 
= (Pharmacomodulation of Cholinesterase Reactiva- 
PB90-266834/GAR 061,191 


Effets des hores a |’Echelle Cellulaire en 
Milieu Marin. Protection de I'Homme et et de Son Envir- 
onnement (Effects of Organophosphates on Cells in 
po ome —-- Protection of Man and His Envi- 
PB00-266850/GAR 060,753 


Profile for Lead. 


Toxi 
PB90-267378/GAR 


TOXINS 
aon ont on calcium transport systems in plant 
May 1986-June 1990. 
Besos 54/GA 061,113 
TOXINS AND ANTITOXINS 
Use of Ri Sites for Generic Detection of Chemical 
its and Toxins. 
AD-A224 652/8/GAR 061,092 
Freshwater (Blue-Green Algae) Toxins: 
Isolation and tion. 
AD-A224 751/8/GAR 061,241 
of —_ of ad Molecular Weight Toxins in 


the Cardiovascul 
AD-A225 113/0/GA 061,254 
TPU (TROOP PROGRAM UNIT) 
ee ae Sees Cane 
ular Descriptions of U.S. Army Ri 
AD-A225 Ters/GAR 059,535 


En ae Research Project: Tab- 
ular Descriptions of the Army National Guard. 


061,263 


AD-A225 117/1/GAR 


TRACE AMOUNTS 
Atmosphaerische Spurengasmessungen mittels Matrix- 
pon age pn ag Abschiu : ht. — 
ments of — face gases by means of matrix- 
isolation- Final report). 
TIB/A90-81416/GAI 059,700 


TRACE CONTAMINANTS 
Fate of Trace Metals in a Rotary Kiln Incinerator with a 
Venturi/Packed Column Scrubber. Volume 2. Appendi- 


ces. 
PB90-263872/GAR 060,711 
TRACER STUDIES 
Purification of Metal Fluorides for the Ultra Low Loss Pro- 
ram. 
RD-A224 701/3/GAR 059,874 
Radium Isotopes in the Orinoco Estuary and Eastern Car- 


ibbean Sea. 
AD-A225 174/2/GAR 061,764 


Analysis of Tracer Data Collected during the SCCCAMP 
1985 intensive Measurement Periods. ‘ 
159,703 


061,300 


PB90-263369/GAR 


TRACKING (POSITION) 
Multiple target tracking in a wide-field-of-view camera 
system. 
DE90013488/GAR 

TRACTOR SEMITRAILERS 
Highway Accident Report - Collision between Mission 
Consolidated Independent School District School Bus 
and Valley Coca-Cola Bottling Company, Inc. Tractor-Se- 
mitrailer Intersection of Bryan Road and Texas Farm-to- 


Market Road 676 Alton, Texas, September 21, 1989. 
PB90-916202/GAR 062,414 


TRAFFIC CAPACITY 


Traffic Operations at All-Way Stop-Controlled Intersec- 
tions. Volume 1. Estimating Capacity and Delay at an All- 
Way Stop-Controlled Intersection. 002.361 


061,265 


PB90-238783/GAR 


Traffic Operations at All-Way Stop-Controlled Intersec- 
tions. Volume 2. Draft Procedures for Capacity and Level 


of Service Ani —_ 
PB90-238791/GAR 062,382 


Traffic Operations at All-Way Stop-Controlled Intersec- 
tions. Volume 3. TDIP Traffic Data Input Program (Pro- 
ram Documentation and User’s Manual Version 2.0). 
'B90-238809/GAR 062,383 
TRAFFIC CONGESTION 
Status of Traffic Mitigation Ordinances. 
PB90-269234/GAR 
TRAFFIC CONTROL 
Feasibility of exclusive facilities for cars and trucks. Final 


r 
DE90012976/GAR 062,374 
Evaluation of the Important Variables in Nighttime Con- 


struction. 
PB90-264409/GAR 062,386 


Enhancement to FDOT Truck Weighing Program. 

PB90-267154/GAR —— 
TRAFFIC SAFETY 

Warrants and Guidelines for installation of Guardrail. 

PB90-264631/GAR 060,003 

Guiderail Delineation. 

PB90-266248/GAR 
TRAFFIC SURVEYS 

Development of a Methodology for Subdividing 

Suburban Traffic Analysis Zones to Support Micro- 

Traffic Impact Studies. 

PB90-265653/GAR 062,396 
TRAILING EDGES 

Euler Code Predicted Separation at the Airfoil Trailing 


a 
N90-23364/4/GAR 059,568 


TRAINING 
PC-based simulations: Effective, low-cost, alternative 
training in tactical decision-making for the US Department 
OfE ’s protective forces. 
DE90012583/GAR 061,679 


Development of an Instructional Program for Practicing 
Engineers Hazard | Users. 
PB90-265315/GAR 062,417 


Mine Safety Education and Training Seminar. Proceed- 
ings: Bureau of Mines Technology Transfer Seminar, 

lh, PA., May 17, 1988; Beckley, WV., May 19, 
1988; St. Louis, MO., May 24, 1988; a Reno, NV., May 


26, 1988. 
PB90-265570/GAR 061,403 


TRAINING AMMUNITION 
Transitional Ballistics, Aeroballistics and Jump Character- 
istics of a 25-MM-AP Training Projectile with Base Bleed. 
AD-A224 998/5/GAR 061,774 
TRAINING DEVELOPMENT 
ee, se and Developing an Advanced Instructional 


AD Anza 607% '9/GAR 059,737 


TRAINING MANUALS 


Introduction to Equal Employment Opportunity: Instructor 
Guide (Training Manual). 


062,406 


062,402 


062,399 





PB90-780628/GAR 

Introduction to E Employment Opportunity: Partici- 
Manual (Training Manual). 

90-780636/GAR © 059,750 


onaine the EEO Functions: Instructor Guide (Training 


PB90-780644/GAR 059,751 
one the EEO Functions: Participant Manual (Train- 
ng Manual). 

90-780651/GAR 059,752 


be ar aden g Introduction to Equal Employment Op- 
ring Marah. the EEO Functions. Attendee 


059,753 


059,749 


PO 700800/CN 
TRAJECTORIES 
Users’ manual for MCPRAM (Monte Carlo PReprocessor 
for AMEER) phe for the fuze in AMEER (Aero 
Mechanical Equation Evaluation Routines). 
DE90013598/GAR 061,337 
TRAJECTORY ANALYSIS 
Cee Helicopter Trajectory Planning for Terrain Follow- 


NS0-28876/8/ GAR 059,625 


TRANSFER FUNCTIONS 
Structure at ie a Structured System. 
N90-24108/4/GAI 
TRANSFER RNA 
er modeling 
DE90014183/GAR 
TRANSFERASES 
Identification and manipulation of Rhizobium phytohor- 
mone genes. Final report. 
DE90013228/GAR 
TRANSFORMATIONS (MATHEMATICS) 
Inverting the Flow of Computation. 
N90-23971/6/GAR 
TRANSFORMERS 
pe ra Costs of Non-PCB Distribution Transformer Al- 


ADA224 821/9/GAR 060,373 


Computer controlled MHD power consolidation and pulse 


ition system. Technical progress report, April 1989- 
September 1989. 
DE900 060,351 


13055/GAR 
- power i matchers with 100-ps risetime. 
DE90013516/GAR 061,472 
Sekitetsushingata amorufasu hen(prime)atsuki no seino 
hyoka. (Performance of stacked-core amorphous trance- 


formers). 
DE90503414/GAR 060,386 


Coil Winding International Conference Proceedings. Held 
in Wembley, United Kingdom on September 6-8, 1988. 
ERATL-90/02/GAR 060, 


Etude et Simulation du Comportement du Transformateur 
en Hautes Frequences (Study and Simulation of the Be- 
havior of a High Frequency Transformer). 

N90-23667/0/GAR 060,304 


Same « of 6.5% Si Steel Sheets to Audio Frequency 


These 
P1590-268095/ GAR 060,306 


TRANSIENT RESPONSE 
Estimating Short-Period Dynamics Using an Extended 


Kalman Filter. 
N90-23392/5/GAR 059,611 


Experimental Study of Fault Propagation in a Jet-Engine 
Controller. - at 
N90-23401/4/GAR 060,334 


Expert System to Perform on-Line Controller Tuning. 
N90-23991/4/GAR 


TRANSIENTS 
kOomponenten von LWR-An 
waohverd. Soorfafvansertn. (Loads on LWR 
its during accident transients). 
1B) B90-81395/GAR 
TRANSISTORS 
Nonlinear Multigrid Applied to a 1D Stationary Semicon- 


ductor Model. 
N90-23659/7/GAR 060,313 


TRANSITION ELEMENT ALLOYS 
Formation of cubic Li(sub 2) phases from ae oy” 3)Ti and 
Al(sub 3)Zr by transition meta! substitutions 
DE90012288/GAR 
TRANSITION FLOW 
Theoretical studies on the role of transition in determin- 
ing friction and heat transfer in smooth and rough pas- 


Befs0008887) AR 


— METAL COMPOUNDS 
of Oxides a Transition Metals. 
ri A225 032/2/GAR 
TRANSMISSION EFFICIENCY 
ee From the Anony- 
the Non-Anonymous Case. ied 
N90:23988/0/GAR 060,125 


TRANSMISSION ELECTRON MICROSCOPY 
Microtomy of jarge particle zeolites for TEM. 
DE90014182/GAR 


061,048 


16S ribosomal RNA. 
061,148 


061,169 


061,059 


hy 


y 


061,656 


960,971 


061,817 


059,866 


060,881 


KEYWORD INDEX 


TRANSMISSION LINES 


Mitsubishi Cable Industries Review, No. 79, April 1990. 
PB90-267832/GAR 060, 


= Properties of Carbon-Biack-Filled Polymeric Materi- 

PB90-267857/GAR 060,301 
TRANSMISSION LOSS 

ee ee ne es eee 

AD-A224 643/7/GAR 059,776 

Acoustic Wavefield Distortion by Seamounts: A Finite 

Element Analysis. 

AD-A224 714/6/GAR 061,802 
TRANSMISSIONS (MACHINE ELEMENTS) 

Non-Linear Dynamic Analysis of Geared Systems, Part 2. 

N90-23732/2/GAR 060,830 
TRANSMISSIONS (MECHANICAL) 

i Study Comparing Two Helicopter Planetary Re- 
AD-A224 966/2/GAR 059,590 


TRANSONIC FLOW 
Summary of Transonic Natural Laminar Flow Airfoil De- 
wor dan tail Anseagummiguen A tondemants ante 
Aerodynamiques A 


aires Naturels Ti 
AD-A225 102/3/GAR 
TRANSPONDERS 


Stoerprozesse auf den Datenstrecken des Mode-S-Sys- 

tems der ralph ym (Interference processes on the 

data links system for air traffic control). 

TIB/B90-81366/GAR 062,358 
TRANSPORT AIRCRAFT 

Avion: A Detailed eo on the Prelimi 

— High-Efficiency, Commercial 

cra 

N90-23395/8/GAR 


High Speed Civil Transport. 
N90-23396/6/GAR 
TRANSPORT PROPERTIES 
Transport in Dum) 
AD-A224 790/6/GAR 060,032 


ee Se eee 


Fluid N 
061,831 


jatural 
PB90-265778/GAR 
Thermodynamic and Transport Properties of Natural Gas 
Fluids in Pores. Annual Report January 1, 1989-Decem- 
ber 31, 1989. 

PB90-269606/GAR 060,487 


TRANSPORT VEHICLES 


Tubular Space Truss Structure for Skitter 2 Robot. 
N90-23580/5/GAR 
Dumptruck. 


Design of a 
ransport Air- 
059,614 


059,615 


Two Wheeled Lunar 

N90-23734/8/GAR 
TRANSPORTATION 

Innovative Strategies for Upgrading Personnel in State 

Transportation 

PB90-267337/GAI 059,536 
TRANSPORTATION MANAGEMENT 


062,311 


Data Resources for National Transportation Decision 
pony Bag 
PB90-267287/GAR 062,427 


Forecasting the Basic Inputs to Transportation Planning 

at the Zonal Level. 

PB90-272030/GAR 062,429 
TRANSPORTATION SAFETY 

Warrants and Guidelines for installation of Guardrail. 

PB90-264631/GAR 060,003 
TRANSPORTATION SYSTEM FINANCING 


Assessit ’s _Continui Transit Financing 
pony Te a 1. 1988 Oregor® Publ Public Transportation 
B90 298742/GAR 


oma 
Assessing 's ame — Financing 
System. Volume 

cial Need T 


. Al 
Sa of Oregon’s ae 
PB90-238759/GAR 062,424 


System. Volume 3. _— he 1900 F Public Trans- 
Paee-298767 GAR 


TRANSPORTATION SYSTEMS 
Time/loss 
DE90014195/GAR 

TRAUMA 
Injury Severity Scores and Nutritional Status in the 


062,425 


062,409 


Trauma Patients. 
AD-A224 685/8/GAR 


TREATIES 


061,121 


Modified Cobra Seal. 
DE90013073/GAR 061,325 


TRUSSES 


TREES 
ALP FOPEN Site Description and Ground Truth Summa- 
ty. 
AD-A224 857/3/GAR 060,256 
Vegetation uptake from burial ground alpha waste trench- 
es. 
DE90012045/GAR 060,564 
TREES (MATHEMATICS) 
Designing Distributed Algorithms by Means of Formal Se- 


Phased Reasoning. 
N90-23969/0/GAR 060,180 


—— Homotopic Paths and Trees in a Planar Gi . 
N90-24062/3/GAR 061 084 


TRENDS 
National Patterns of Research and Development Re- 
sources: 1989. 
N90-24218/1/GAR 
TRIAXIAL STRESSES 
Residual Stress and Diffraction Elastic Constants Meas- 
Personal Computer. 


urements with a 
AD-A225 145/2/GAR 060,798 


TRIBOLOGY 
po % ‘—o~ my - Avec des 
la Microscopie Filtree en 
come (Analytical Sten on Tribochemical Phases with 
peer nnche. Additives. — Made by Energy Filter- 
NeOSe/OIGART 059,941 


TRICHLORODIBENZODIOXIN 
to Chlorinated 


059,553 


M Jonal Antibodi ot 
PB90-265109/GAR 061,163 

TRIGGER CIRCUITS 
Progress report for an Outstanding Junior Investigator 
Award in experimental high — Task J 
Progress report for contract period, January 1, 1990-De- 

cember 31, 1990. 
DE90013328/GAR 062,081 
for the WA80 


Reconstruction of the trigger electronics 
ate Foreign trip report, June 5, 1990-June 15, 
5E90013396/GAR 062,089 
TRITIUM 
Pre-operational radio-environmental studies of Plant 
285 
DE90013627/GAR 


Fronts, Jet Streams, 
PB90-268277/GAR 

TROUT 
me Habitat Improvement Project. Annual 
90014141 /GAR 060,733 
Proceedings of the anadromous fish release strategies 
workshop. 
DE90014142/GAR 061,430 
Influence of habitat modifications on habitat composition 
and anadromous salimonid populations in Fish Creek, 
Oregon, 1983--88. Annual report, 1988. 
DE90014143/GAR 061,431 


tember 1989. 
DE90014145/GAR 

Smolt monitoring at the head of Lower Granite Reservoir 
and Lower Granite Dam. Annual report, 1989. me 


DE90014150/GAR 

Operation, maintenance and evaluation of the Bonifer 

and Minthorn juvenile release and adult collec- 
tion facilities. report, 1988. 

De80014158/GAR 061,437 


TRUCKS 
GA-4/GA-9 legal weight truck from reactor spent fuel 


Preliminary design report: Volume 1. 
DE90013718/GAR 061,600 


GA-4/GA-9 legal w truck from reactor spent fuel 
DE90013719/GAR 061,601 
TITAN Legal Weight Truck cask preliminary design 
—. Volume 2. 

90013725/GAR 061,606 


Two Wheeied Lunar Dumptruck. 
N90-23734/8/GAR 


ted Truck Monitoring System. 
PB90-266537/GAR 


Enhancement to FDOT Truck Weighing Program. 
PB90-267154/GAR 


Tubular Space Truss Structure for Skitter 2 Robot. 
N90-23580/5/GAR 062,308 


Fioof Truss Contact Forces. 
PB90-268830/GAR 
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~~ Major Site of Immunological Eli tion of 

as a le of Im imina’ () 
Murine ae Infection, Demonstrated with the 
Liver Perfusion Model 


AD-A224 746/8/GAR 061,176 


TSR-2 REACTOR 
Loss of coolant analysis for the tower shielding reactor 2. 
DE90013828/GAR 061,524 


TSUGA HETEROPHYLLA 
Stereo Photo Series for Quantifying Forest Residues in 
the Douglas-fir-hemlock Type of the Willamette National 


Forest. 
PB90-265869/GAR 061,345 


TUBES 
Theoretical studies on the role of transition in determin- 
ing friction and heat transfer in smooth and rough pas- 


— Final 
'90009987/GAR 061,817 


Allowable stress in the SSC beam tube during a quench. 
DE90013779/GAR 062,166 


TUFF 
Reaction of glass during gamma irradiation in a saturated 
tuff environment. Part 4, SRL 165, ATM-1c, and ATM-8 
at 1E3 R/h and fe) R/h. 
90013462/GAR 061,584 


eg ey ic correlation and petrography of the bedded 
tuffs, Yucca Mountain, Nye County, Nevada. 
DE90013464/GAR 061,364 
TUNGSTEN 
Interactions of PF3 and PD3 with Clean, P-Covered and 
H(D)-Covered (100)-Oriented W Foil. 
AD-A225 148/6/GAR 059,901 
TUNGSTEN 184 TARGET 
Inklusive Produktion von Hadronen in Proton-Kern-Kolli- 
sionen bei 200 GeV. (Inclusive production of hadrons in 
proton-nucleus collisions at 200 GeV). 
TIB/BS0-81387/GAR 062,280 
TUNGSTEN CARBIDES 
Frottement et Usure des Carbures de Tungstene Im- 
plantes d’lons Azote (Friction and Wear of Tungsten Car- 
bides with Nitrogen lon Implants). 
N90-23496/4/GAR 060,961 


TUNING 
Expert System to Perform On-Line Controller Tuning. 
AD-A224 969/6/GAR 195 
Analytical calculations of smear and tune shift. 
DE90013770/GAR 
TUNNELING (ELECTRONICS) 
Model of Phonon-Associated Electron Tunneling through 
a Semiconductor Double Barrier. 
AD-A224 784/9/GAR 
eae (EXCAVATION) 
viastningsspraengning: Litteraturstudie (Destress Blast- 
: A Literature Survey). 
}90-266990/GAR 061,782 
TUNNELS 
Denjiha tansaho no dosuiro tunnel fukuko makiatsu rimen 
kudo kensa heno tekiyosei. (Application of the radar 
method to the detection of lining condition of the hea- 
drace tunnel). 
DE90507852/GAR 060,365 
TURBIDITY CURRENTS 
RRS DISCOVERY Cruise 188, 24 — 24-February 
1990. GLORIA and TOBI Surveys ¢ of the Continental 
Slope and Rise around Canary Isi 
PB90-269671/GAR 061,754 
TURBINE BLADES 
Dynamic tests of wind turbine metallic blades (Lamboley 


). 
Bestebi072/GAan 060,514 
—— ine yoku sui reikyaku gijyutsu. Nijukan rei- 
at os ahead ue o high tempo to ryudo oo 
later-cooling nique temperature gas ine 
de. Characteristics of channel flow and temperature 


060,359 
Doyoku shindo no hisesshoku keisokuho no kenkyu. 


(Noncontact measurement of rotating blade vibrations). 
DE90505524/GAR 060,073 


tedverieingen (ret aan windturbinematerialen en - 
bladverbindi “atigue investigation into windturbine 

materials — blade joints). 
060,539 


062,157 


061,915 


DE90797105/GAR 
Heat Transfer and Pressure Measurements for the SSME 
Fuel-Side Turbopump. 

N90-23405/5/GAR 060,089 

TURBINE PUMPS 

Experimental Evaluation of a Tuned gee oe 
— for Vibration Control of Cryogenic Turbopump 
Nov 25403/0/GAR 060,088 


Heat Transfer and Pressure Measurements for the SSME 
Fuel-Side Turbopump. 

N90-23405/5/GAR 060,089 
le, and 


Effects of Reynolds Number, Rotor Incidence 
Surface Ri on the Heat Transfer Distribution in a 


a Fron Rotor Passa; 
N90-23731/4/GAR ai 060,092 


TURBINES 


ema, bed thermographic phosphors. Part 1, Pratt 
snd Whitney ‘ed-blade — Part 2, Virginia Polytechnic 
soso ust turbine-blade 


KW-114 VOL. 90, No. 23 


KEYWORD INDEX 


DE90013269/GAR 060,068 


Chocho rinkaiatsu turbine rotorzai kairyo 12Cr ko oyobi 
A286 ko no kyodo tokusei hyoka. (Str evaluation for 
modified 12Cr steel and A286 steel of USC turbine rotor 


material). 
DE90503033/GAR 060,356 


Doyoku shindo no hisesshoku keisokuho no kenkyu. 
(Noncontact measurement of rotating blade naan 
DE90505524/GAR 060,073 


Heat Transfer and Pressure Measurements for the SSME 

Fuel-Side Turbopu 

N90-23405/5/GAR 060,089 
TURBOCOMPRESSORS 

Erweiterung des Stuttgarter Hoehenpruefstandes. 

Schlussbericht. (Enhancement of the Stuttgart altitude 


test facility. Final report). 
TIB/A90-81384/GAR 


TURBOJET ENGINE CONTROL 
Experimental Study of Fault Propagation in a Jet-Engine 


Controller. 
N90-23401/4/GAR 060,334 


TURBOJET ENGINES 
Comparative Engine Performance Measurements Held in 
Torino, Italy on 14-15th May 1990, London, United King- 
dom, 17-18 May 1990, Montreal, Canada, 4-5th June 
1990 and Monterey, California, 7-8th June 1990 (Mesures 
Comparatives des Performances des Moteurs). 
AD-A224 601/5/GAR 060,066 


TURBOMACHINERY 
Fundamental Hydrodynamics Research. 
AD-A225 030/6/GAR 061,814 


Verfahren Zur Vermessung der Instationaeren Dreidimen- 
sionalen Stroemungsvektoren in Turbomaschinen (Proc- 
ess for the Measurement of the Unsteady Three Dimen- 
sional Stream Vectors in Turbomachines). 

N90-23702/5/GAR 059,575 


TURBULENCE 
Simulant Gas Test Technique Feasibility. 
AD-A224 878/9/GAR 059,631 


Gevoeligheidsstudie voor vermoeiingsbelastingen door 
turbulentie. (Sensitivity study on fatigue loads caused by 


). 
DE90797035/GAR 060,526 


Extra Compressibility Terms for Favre-Avera Two- 
Equation Models of Inhomogeneous Turbulent Flows. 
N90-23701/7/GAR 059,574 


Verfahren Zur Vermessung der Instationaeren Dreidimen- 
sionalen Stroemungsvektoren in Turbomaschinen (Proc- 
ess for the Measurement of the Unsteady Three Dimen- 
sional Stream Vectors in Turbomachines). 
N90-23702/5/GAR 


TURBULENCE MODELS 
Extension of a Three-Dimensional Viscous Wing Flow 


Analysis. 
N90-23348/7/GAR 059,563 


Extra Compressibility Terms for Favre-Avera gga 
Equation Models of Inhomogeneous Turbulent 
N90-23701/7/GAR “059, 574 


Modele de Turbulence au Deuxieme Ordre: Ecoulements 
Complexes ou Stratifies (Second Moment Models of Tur- 
bulence: Complex or Stratified Flow). 


N90-23703/3/GAR 059,576 


Modelisation des Ecoulements Turbulents Avec Trans- 
ferts Thermiques en Convection Mixte (Modeling Turbu- 
lent Flow with Mixed Thermal Convection Transfer). 

N90-23704/1/GAR 061,828 


TURBULENT BOUNDARY LAYER 
Effects of Streamwise Pressure Gradients on Turbulence 
Structure in the Viscous Layer. 
AD-A225 048/8/GAR 061,815 


Reduction de Trainee de Frottement Turbulent: Manipula- 
teurs de Couche Limite, Mars 1990 (Reducing Turbulent 
Friction Drag: Boundary-Limit Manipulators (March 


1990)). 
PB90-269846/GAR 059,582 


Etude Theorique de |’Interaction Entre une Onde de 
Choc Oblique et une Couche Limite Turbulente se Deve- 
loppant sur une Paroi Chauffee (Theoretical Study of the 
Interaction between an Oblique Shock Wave and a Tur- 
bulent Bou Layer Forming on a Heated Wall). 
PB90-270224/GAR 0. 


TURBULENT FLOW 
Modele de Turbulence au Deuxieme Ordre: Ecoulements 
Complexes ou Stratifies (Second Moment Models of Tur- 
bulence: Complex or Stratified Flow). ‘itie 
19, 571 


059,635 


059,575 


N90-23703/3/GAR 


Modelisation des Ecoulements Turbulents Avec Trans- 
ferts Thermiques en Convection Mixte (Modeling Turbu- 
lent Flow with Mixed Thermal Convection Transfer). 

N90-23704/1/GAR 061,828 


Combustion in Turbulent Jets and Buoyant Flames. Final 
Report-Phase 1 (January 1, 1987-December 31, 1989). 
PB90-269655/GAR 060,062 
TURTLES 
Marine Turtle Habitat Plan. 
PB90-272113/GAR 
TWO-BODY PROBLEM 
Morphology of avoided crossings in the spectrum of ir- 
regular quantum systems. 


061,714 


DE90013815/GAR 


TWO DIMENSIONAL 
Reconstruction of Two-Dimensional Signals from Level 


Crossings. 
AD-A224 765/8/GAR 060,218 


TWO DIMENSIONAL BODIES 
Associated Distributions in the Analysis of Two-Dimen- 
sional Random Walks. 
N90-24095/3/GAR 061,080 
TWO-PHASE FLOW 
Mathematical and numerical study of nonlinear waves 
arising in a one-dimensional model of a fluidized bed. 
Progress report, August 16, 1989-August 14, 1990. 
DE90013952/GAR 060,051 
TWO PHOTON ABSORPTION 
Two-Photon Absorption Characterization of HgCdTe. 
AD-A225 086/8/GAR 061,936 
TWO STAGE TURBINES 
Heat Transfer and Pressure Measurements for the SSME 
Fuel-Side Turbopump. 
N90-23405/5/GAR 060,089 
TYPHUS RICKETTSIAE 
Similarity in = Features in Lung and Peritoneal 
Infection by Coxiella burnetii, Typhus Group Rickettsiae, 


and Chiamydiae. 
AD-A224 922/5/GAR 061,124 


059,932 


UDEAC (CUSTOMS AND ECONOMIC UNION OF CENTRAL 
AFRICA) 


Secondary Wood Processing in the UDEAC Countries. 
PB90-268657/GAR 060,992 


UDP (USER DATA PACKAGE) 
User Data Package (UDP) for Packaged Cogeneration 
Systems (PCS). 
AD-A225 073/6/GAR 060,345 
UH-1 HELICOPTER FLIGHT SIMULATOR 
Object-Oriented Software Requirements Specification for 
the UH-1 Helicopter Flight Simulator. 
AD-A225 041/3/GAR 059,758 


UHV DC SYSTEMS 
Shiobara UHV chokuryu shikensen ni okeru ion ryujo ni 
oyobosu fusoku no eikyo. (Effects of wind on ion flow 
field under Shiobara HVDC test line). 
DE90503034/GAR 060,377 


ULTRALIGHT AIRCRAFT 
Untersuchung von Massnahmen zur Minderung der Ger- 
aeuschemission bei Ultraleichtflugzeugen. (Investigation 
of actions to reduce noise emissions in ultralight air- 


crafts). 
TIB/A90-81375/GAR 059,623 


ULTRASONIC TESTING 
Investigation of ultrasonic wave interactions with fluid- 
saturated porous rocks. (Progress report). 
DE90012868/GAR 061,361 


Choonpaho ni yoru joki turbine rotor zai no creep hiro 
sonsho kenshutsu kihon hoshiki no kaihatsu. (Develop- 
ment of creep-fatigue damage detection method of rotor 
steel by ultra-sonic wave measurement). 

DE90503792/GAR 060,363 
- Stand der 


Automatisierung in der rennin orp 

Technik, Entwicklungstendenzen bei mobilen Pruefanla- 
gen. Vortraege des Seminars. (Automation in ultrasonic 
testing - state of the art, trends in mobile test equipment. 


Proceedings). 
TIB/A90-81403/GAR 060,809 


ULTRASONIC TESTS 


In situ Fault Detection by the Hybrid Ray Mode Method. 
AD-A224 735/1/GAR 060,808 


Wave Propagation in the Presence of Interface Layers in 
Composites. 

AD-A225 078/5 060,910 
Benchmark for Maine Department of Transportation’s A- 


588 Weathering Steel. 
PB90-267261/GAR 060,024 


ULTRASONICS 
Wave Propagation in Composite Media and Material 


Characterization. 
AD-A225 133/8 060,911 


Ultrasoon Schakelende Driefasenstroominvertor, Uitge- 
voerd Met Insulated Gate Bipolar Transistor (Ultrasonic- 
Switching Three Phase Current Source Inverter with Insu- 
lated Gate Bipolar Transistors). 

060,315 


N90-23666/2/GAR 

Theory and Experimental Technique for Nondestructive 
Evaluation of Ceramic Composites. 

N90-23754/6/GAR 060,928 


ULTRASOUND RADIATION 


Testing of Novel Catalytic Coal Gasification Concepts. 
Task 1. Ultrasound-Promoted Catalysis. Final Report 
September 1986-September 1989. 

PB90-269622/GAR 060,438 


ULTRAVIOLET LASERS 
Collisionally Excited XUV and VUV Coherent Sources. 
AD-A224 728/6/GAR 061,840 
ULTRAVIOLET RADIATION 


Recent Advances in Organosiloxane Copolymers. 


AD-A225 095/9/GAR "059,954 





ULTRAVIOLET SPECTRA 
Observations of Cygnus X-2 at X Ray, Ultraviolet, Optical 
and Radio Frequencies. 
N90-24191/0/GAR 059,829 


UNCERTAINTY PRINCIPLE 
Assessment of Uncertainties in the Data Collected in the 
SCCCAMP 1985 Field Study. 
PB90-263401/GAR 059,706 


UNDERGROUND DISPOSAL 
Vegetation uptake from burial ground alpha waste trench- 


es. 
DE90012045/GAR 060,564 
UNDERGROUND EXPLOSIONS 
CSMS Poorboy deployment: Seismic recording in Pine- 
dale, Wyoming, of the Bullion NTS nuclear test under the 


verification provisions of the new TTBT protocol. 
DE90013528/GAR 060,259 


UNDERGROUND FACILITIES 
Haiden chichuka ni okeru doboku kensetsu gorika gijutsu 
no kaihatsu. (Technical development of cost-efficient in- 
stallation of power distribution cables under pavements). 
DE90503041/GAR 


UNDERGROUND MINING 
Development and Testi re Be a Dry Feed Ejector for 
Backfilling Abandoned U Sonne Mines. 
PB90-264573/GAR 061,397 


Recent Developments in Metal and Nonmetal Mine Fire 
Protection. Proceedings: Bureau of Mines Technology 
Transfer Seminars, Denver, CO., October 18-19; Detroit, 
MI., October 20-21; Las Vegas, NV., November 4-2; and 
Spokane, WA., November 3-4, 1988. 
PB90-265471/GAR 


Jueiee Locos Shield Mechanics. 
PB90-268731/GAR 


Causes and Control of Coal Mine Bumps. 
PB90-268772/GAR 061,416 


Foundation Response to Subsidence-induced Ground 
Movements: A Case Study. 
PB90-268780/GAR 


Roof Truss Contact Forces. 
PB90-268830/GAR 061,420 


Rigid-Body and Elastic Solutions to Shield a 


Q 


061,400 


061,413 


061,417 


PB90-268848/GAR 
jeaiien ¢ area of Pillars in Multiple-Seam Mining 


Operati 
PB90-268855/ GAR 


UNDERGROUND POWER TRANSMISSION 
Chichu haidenyo chakudatsushiki kogata koatsu setsuzo- 
kubu no kaihatsu. (Development of separable compact 
joints for 6.6kV cables and equipments). 
DE90507885/GAR 060,392 
UNDERGROUND STORAGE 


Functional requirements baseline for the closure of 
single-shell tanks. Draft. 
DE90014061/GAR 061,616 


Standard Test Procedures for Evaluating Leak Detection 
Methods: Nonvolumetric Tank Tightness Testing Meth- 


ods. 
PB90-265299/GAR 


UNDERGROUND STRUCTURES 
Waterproofing Underground Concrete Structures. 
AD-A225 108/0/GAI 

UNDERGROUND SUPPORTING 
Two-Leg Longwall Shield Mechanics. 
PB90-268731/GAR 


Roof Truss Contact Forces. 

PB90-268830/GAR 061,420 
Rigid-Body and Elastic Solutions to Shield Mechanics. 
PB90-268848/GAR 061,421 


Lente © qari, of Pillars in Multiple-Seam Mining 


Operatio' 
PB90-268855/GAR 061,422 


UNDERGROUND TANKS 
en tank vitrification: Engineering-scale test re- 


suits. 
DE90013507/GAR 


UNDERSEA MINERAL DEPOSITS 
Nippon Kokan Technical Report NO. 130, 1990. 
PB90-268061/GAR ) 
Experimental Study of Cutting Cobalt-Rich Manganese 


Crusts. 

PB90-268079/GAR 061,411 
UNDERWATER ACOUSTICS 

Higher-Order and Elastic Parabolic Equations for Wave 


Propagation in the Ocean. 
AD-A224 712/0/GAR 061,801 


Acoustic Wavefield Distortion by Seamounts: A Finite 
Element Analysis. 
AD-A224 714/6/GAR 061,802 


Three-Dimensional Parabolic Equation Model That In- 
cludes the Effects of Rough-Boundaries. 

AD-A224 718/7/GAR 061,803 
Appli- 


061,422 


060,745 


060,896 


061,413 


060,704 


Time Domain Solution from the Frequency Domain: 
cation to Resonance Scattering from Elastic Bodies. 
AD-A224 720/3/GAR 061,804 


Finite-Element Model for Ocean Acoustic Propagation 
and Scattering. 


KEYWORD INDEX 


AD-A224 725/2/GAR 


UNDERWATER EQUIPMENT 
Low Force Cable Disconnect. 
PAT-APPL-7-527 978/GAR 

UNDERWATER MINING 
—— Study of Cutting Cobalt-Rich Manganese 


ists. 
PB90-268079/GAR 061,411 


UNDERWATER SOUND 
Three-Dimensional Sound Propagation in Shallow Water 
Including the Effects of Rough Surfaces. 
AD-A224 711/2/GAR 061,757 


Apparent Coherent Energy Loss of Ice-Reflected, High- 
Frequency LFM Pulses. 
AD-A224 729/4/GAR 061,758 


Noise ——_ An Autonomous Ambient Noise Meas- 


urement System. 
AD-A224 852/4/GAR 060,237 
UNDERWEAR 
Sensations of Temperature and Humidity during Alterna- 
} a Be — and the Influence of Underwear Knit 
AD-A225 134/6 
UNIFIED GAUGE MODELS 
Topics in theories and the unification of elementa- 
y, particle interactions. Progress report, March 1, 1990- 


28, 1990. 
062,090 


061,805 


061,766 


061,233 


‘ebruary 2 
DE90013435/GAR 


Identities for noncovariant-gauge integrals in the n sub 

mue (*) -formalism 

TIB/B90-81421/GAR 
UNINTERRUPTIBLE POWER GENERATION 

Fuji Electric Journal, Vol. 63, No. 6. 

PB90-269424/GAR 


UNITED STATES 
Workshop on risk assessment and risk management. 
Foreign trip report, October 23-31, 1987. 
DE90012326/GAR 060,762 


Regulatory Program of the United States Government, 
1, 1990-March 31, 1991. 

PB90-238585/GAR 059,538 

Buttons to Biotech: U.S. Patenting By Women, 1977 to 

1988. 1989 Update Supplement. 

PB90-267345/GAR 


Food Grains: eepent for 1990 Farm Legislation 
PB90-268350/GAR 059,772 


Balance of Payments of the United States: Concepts, 
Data Sources, and Estimating Procedures. 
PB90-268715/GAR 059,836 
Beach Safety: Protect Yourself from Lightni 
PB90-271727/GAR acti 
Food and Agricultural Export Directory, 1990. 
PB90-272261/GAR 
Middle East Crisis and U.S. Energy Policy. 
PB90-960101/GAR 
UNITS 
Shoha brock ni sayosuru haryoku ni kansuru jikken scale 
koka. (Scale effects of wave forces on armor units). 
DE90507846/GAR 061,767 
UNIVERSE 


Cosmological Baryon and Lepton Number in the Pres- 
ence of Electroweak Fermion-Number Violation. 
N90-24123/3/GAR 


062,263 
Thermal Relics: Do We Know Their Abundances. 
N90-24213/2/GAR 


UNIVERSITY PROGRAM 
Consortium for Materials Development in Space. 
N90-23575/5/GAR 

UNIX OPERATING SYSTEM 


Use of UNIX in large online processor farms. 
DE90013849/GAR 


UNSTEADY AERODYNAMICS 
Stars: An Integrated General-Purpose Finite Element 
Structural, Aeroelastic, and Aeroservoelastic Analysis 
Computer Pr . 
N90-23768/6/GAR 061,982 
UNSTEADY FLOW 
Three-Dimensional Unsteady Separation at Low Reyn- 
olds Numbers. 
AD-A225 167/6/GAR 059,559 


Extension of a Three-Dimensional Viscous Wing Flow 


Analysis. 
N90-23348/7/GAR 059,563 


Verfahren Zur Vermessung der Instationaeren Dreidimen- 

sionalen Stroemungsvektoren in Turbomaschinen (Proc- 

ess for the Measurement of the Unsteady Three Dimen- 

sional Stream Vectors in Turbomachines). 

N90-23702/5/GAR 059,575 
UPGRADING 

Aviation Security: Corrective Actions Underway, But 

Better Inspection Guidance Still Needed. Report to the 

Chairwoman, Government Activities and Transportation 

Subcommittee, Committee on Government Operations, 

House of Representatives. 

N90-23367/7/GAR 062,410 
UPPER ATMOSPHERE 

Physics of High-Temperature Air. Pt. 1. Basics. 


062,284 


060,369 


059,761 


059,731 
059,645 


060,407 


059,691 


062,347 


060,153 


URINARY SPHINCTER 


AD-A224 584/3/GAR 
URANIUM 

bog method for acquisition and analysis of sensor 

DE90011649/GAR 061,388 


Linear solution for hydriding of uranium. 
DE90012154/GAR te 059,878 


Safeguards training course: Nuclear material safeguards 
for enrichment plants. Part 3, Uranium enrichment plant: 

Description, material control and accountability us 
dures, and safeguards. tn 
1,659 


DE90012220/GAR 
Studies of radionuclide sorption by clays in the Culebra 
Dolomite at the Waste Isolation Pilot Plant site, south- 
eastern New Mexico. 
DE90013594/GAR 061,591 
1988 environmental enany had Sandia National 
Laboratories, Al ‘ 
DE9001 3799/GAR 060,771 
URANIUM 235 
Data for decay heat predictions and fission yield evalua- 
tion. Foreign trip report, September 5, 1987-September 


24, 1987. 
062,014 


061,988 


DE90012337/GAR 
po —_ pulse height analyzer with 8-channel 


display. 
DE 0018544 AR 061,496 


pa or pnp. evaluation/cost analysis for the proposed re- 
moval of contaminated materials from Pad 1 at the Elza 
DE90013535/GAR 061,523 
Aerial radiological survey of Technical Area 15 and sur- 
New Mexico. Date of Survey: September 1982. 
DE90014193/GAR 060,686 
den myonischen Atomen (208) (632) Th und ae) U U. 
(Probabilities of radiationiess transitions 
TIB/A90-81402/GAR 062,278 
URANIUM ALLOYS 
titanium alloy. 
DE90008287/GAR 060,969 
URANIUM HEXAFLUORIDE 
r November 7, 1987-November 14, 1987. 
DE90012319/GAR 061,514 
Properties of U(sub 3)O(sub 8)-aluminum cermet fuel. 
DE90012044/GAR 061,658 
Literature review on the chemical and physical properties 
of uranyl fluoride (UO2F2). einaite 


URANIUM 238 
Gate site, Oak Ridge, Tennessee. 
roundings, Los Alamos National Laboratory, Los Alamos, 
Wahrscheinlichkeiten strah 
atoms (208) Pb, (232) Th, and 238) U). 
Mechanical behavior of aged uranium-3/4 weight percent 
Safe transport of radioactive materials. Foreign trip 
URANIUM OXIDES U308 
URANYL FLUORIDES 
DE90014409/GAR 


URBAN AREAS 
Denki jigyo no keiei takakuka no hokosei. Takakuka sen- 


shin kigyo ni taisuru jirei bunseki. (Future developments 
of diversification of electric utilities. Case studies on well- 
diversified corporations). 

DE90503404/GAR 060,360 
Energiebesparing in binnenstedelijke gebieden van voor 
oun (Energy conservation in pre-1930 downtown 
DE90767937/GAR 060,554 


Energy in cities. 
DE90784641/GAR 060,558 


+ og Development Administration 1989 Annual 
leport. 
PB90-271693/GAR 062,416 


Effective Utilization of Street Width on Urban Arterials. 
PB90-271792/GAR 060,030 


Variability of Household Water Lead Levels in American 
Citi 


PB90-271917/GAR 060,760 
URBAN HIGHWAYS 

Evaluation of the Important Variables in Nighttime Con- 

structior 1. 

PB90-264409/GAR 062,386 
URBAN TRANSPORTATION 

Late Night Traffic Signal Control Strategies for Arterial 

Systems. 

PB90-264482/GAR 062,388 
Based Traffic Control System Monitoring 

Summary. 


and Enhancement. Executive 
PB90-264508/GAR 062,390 


Development of Optimal Threshold Parameters for Traffic 


Responsive Control in Arterial Signal Systems. 
PB90-264516/GAR ~ 062,391 


eae Guidelines for Suburban Transit Services. Final 
PB90-268335/GAR 062,428 


URINARY SPHINCTER 
PATENT-4 873 990 


December 1, 1990 


061,203 


KW-115 





URINE 
Selective Removal of Organics for Water Reclamation. 
N90-23797/5/GAR 060,735 
US CLEAN COAL TECHNOLOGY 
Macroeconomic impacts of clean coal ee and 
acid rai tion: A comparative analysis. 
BEB00TSSa2/GAR 060,621 
US CLEAN COAL TECHNOLOGY PROGRAM 
Clean Coal Technology Demonstration Program. Annual 
report to ess (as of December 31, 1989). 
DE90013603/GAR 060,476 


applying clean coal technologies in the Asian Pacific 


DE8001 3654/GAR 060,477 


US DOE 
Gpplving the resources of a national laboratory to support 
S competitiveness: A focus on cooperative R and D 


90013198/GAR 059,545 


Automation through the PIP Concurrence System im- 
— information sharing arnong DOE managers. 
13216/GAR 060,814 


ae of awardee names: Inactive awards as of July 5, 


1990. 
DE90013590/GAR 059,537 


New Production Reactors Program: Report to the Con- 
= by the Secretary of Energy. 
'90013633/GAR 061,488 
US EPA 
Standard Test Procedures for Evaluating Leak Detection 
Methods: Nonvolumetric Tank Tightness Testing Meth- 


ods. 
PB90-265299/GAR 060,745 


Environmental Enforcement: A Citizen’s Guide. 
PB90-267402/GAR 
US EXECUTIVE OFFICE OF THE PRESIDENT 
Publications of the Executive Office of the President, Jan- 
20, 1981-January 20, 1989. 
PB90-199563/GAR 060,824 
Publications of the Executive Office of the President, Jan- 
uary 20, 1989-June 30, 1990. 
PB90-215641/GAR 060,825 
USA 
Saikin no airline no nenyuhi ni kansuru ichikosatsu (2). 
Nenryo shohi to hiyo tai koka. (Study of recent fuel oil 
cost in air lines (Part 2). Fuel consumption and expense 


vs. effect). 
DE90503358/GAR 062,355 


USER MANUALS 
Users Guide for the Conversion of Navy Paint Spray 
Booth Particulate Emission Control Systems from Wet to 


ee. 
AD-A224 737/7/GAR 060,589 


Investigation and Design of U-Frame Structures Using 
CUFRBC. Volume B. User’s Guide for Basins. 
AD-A225 097/5/GAR 059,978 


Status and New Capabilities of Computer Program HEC- 
6; ‘Scour and in Rivers and Reservoirs’. 
AD-A225 194/0/GAR 


059,982 
USER MANUALS (COMPUTER PROGRAMS) 
User’s guide to the MATHEW/ADPIC models. 
DE90013047/GAR 060,616 


Manuale Duso Del Codice Etf 3D (Codice ETF-3D: Euler 
Transonic Flow User Manual). 
N90-23362/8/GAR 


NASA Lewis Icing Research Tunnel User Manual. 
N90-23407/1/GAR 


USER NEEDS 
User ae (UDP) for Packaged Cogeneration 
Ab A225 073/6/GAR 060,345 
USER REQUIREMENTS 
Navigation ‘rca, What They Are and Where 
NO 29828/O7GAR 061,457 


Distributed User Services for Supercomputers. 
N90-23976/5/GAR 


V/STOL AIRCRAFT 
Preliminary in of a Supersonic Short Takeoff and 
Vertical Landi STOVL) Fighter Aircraft. 
N90-23394/1/GAR 059,613 


— of Internal Flow in a Ventral Nozzle for STOVL 


Aircrat 
N90-23404/8/GAR 059,617 


VACCINES 
por ie Approach to the Identification and Devel- 
opment of Vaccines to Various Toxins. 
AD-A225 047/0/GAR 061,161 
VACUUM CHAMBERS 
of coherent instabilities and parasitic heat- 
on vacuum chamber radius for the SSC. 
:90014045/GAR 062,210 


VACUUM FURNANCES 


060,777 


059,566 


059,618 


060,124 


Flow Behavior of 
059,789 


Science: Charact — 
oe Temperature Structural Materials. 
AD-A224 898/7/GAR 


VACUUM SYSTEMS 
Vacuum deposition system. 
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DE90013524/GAR 


VACUUM ULTRAVIOLET RADIATION 
Collisionally Excited XUV and VUV Coherent Sources. 
AD-A224 728/6/GAR 061,840 


Scattered Light and Other Corrections in Absorption Co- 

efficient Measurements in the Vacuum Ultraviolet: A Sys- 

tems Approach. 

PB90-256843/GAR 061,869 
VALIDATION SUMMARY REPORTS 

Ada Compiler Validation Summary Report: Ailsys Limited, 

AlsysCOMP 037 V4.3, INMOS T800 Transputer Imple- 
mented on a B405 TRAM (bare) (Host), INMOS T222 
tensa. ler implemented on a B416 TRAM (bare) 


(raged, 891213N1.10201. 
4 577/7/GAR 060,129 


a Compiler Validation Summary Report: Alsys, Alsy- 
COMP-018, Version 4.32, VAX 6210 (Host and Target), 
891208A1.10228. 

AD-A224 616/3/GAR 060,131 


Ada Compiler Validation Summary Report: Alsys, Alsy- 

COMP-010, Version 4.32, MicroVAX Ii (Host and Target), 

891208A1.10229. 

AD-A224 617/1/GAR 060,132 
: Certificate 


Ada Compiler Validation Summary Report: 
Number: 900204N1.10252 SD-Scicon pic XD Ada 
MC68000 V1.0-09 VAX Cluster Host and MC68000 


Target. 
AD-A224 627/0/GAR 060,133 


Ada Compiler Validation Summary Report: Certificate 

Number: 900115A1.10240 Alsys, AlsyCOMP 043, Version 

4.4 Macintosh licx Host and Target. 

AD-A224 635/3/GAR 060,134 
Certificate 


Ada Compiler Validation Summary Report: 

Number: 900208A1.10242 THOMSON-CSF, Division 

CIMSA SINTRA AlsyCOMP 041, Version 4.23 VAX 3300 

Host and THOMSON MLX32/20T Target. 

AD-A224 636/1/GAR 060,135 
: Certificate 


060,853 


Ada Compiler Validation Summary Report 
Number: 900208A1.10243 THOMSON-CSF, 
CIMSA SINTRA AlsyCOMP-041, Version 4.23 VAX 3300 
Host and THOMSON CM68 (68020/68881) Target. 
AD-A224 783/1/GAR 060,137 
Ada Compiler Validation Summary Report: Certificate 
Number 891129A1.10227 Alsys, AlsyCOMP-011, Version 
5.1, VAX 6210 Host and Motorola MVME133A20 (68020/ 
68881) Target. 

AD-A225 093/4/GAR 060,141 
Ada Compiler Validation Summary Report: Certificate 
Number: 891102A1.10195 Alsys, AlsyCOMP 012, Version 
5.1, HP 9000 S 370 Host and Motorola MVME121 
(68010) Target. 

AD-A225 103/1/GAR 060,142 
Ada Compiler Validation Summary Report: Certificate 
Number 90013111.10267 Telesoft TeleGen2 Ada for SCO 
Unix V.3 ALR 386/216 Host and Target. 

AD-A225 187/4/GAR 060,143 


VALIDITY 
Validity Measures in the Context of Latent Trait Models. 
AD-A224 695/7/GAR 059,764 
VALUE ENGINEERING 
— Introduction to Location and Navigation Capabili- 


NOO- 23421/2/GAR 061,456 


VALVES 
Second information report on activities in progress at the 
EPRI M and D Center. 
DE90012811/GAR 060,350 


Interim report on testing the molten salt pump and valve 


loops. 
DE90013609/GAR 060,571 


VANADATES 
Development of alternative anode materials for molten 
carbonate fuel cells. Dutch MCFC Development Pro- 
ramme. Final report May 1986 to December. 
E90797093/GAR 060,538 
VANADIUM 51 TARGET 
Binary and multifragment decay of very hot nuclei. 
DE90014186/GAR 062,244 
VANADIUM COMPOUNDS 
H and D in niobium, tantalum and vanadium. 
TIB/B90-81440/GAR 
VANADIUM OXIDES 
Experimental and kinetic modeling of acid/base redox re- 
actions over metal oxide catalysts. 
DE90013835/GAR 059,933 
VANES 
Heat Transfer and Pressure Measurements for the SSME 
Fuel-Side Tui 
060,089 


060,990 


rbopum 
N90-23405/5/GAR 


VAPOR PHASES 
Testing of Novel Catalytic Coal Gasification Concepts. 
Task 2. Gas-Phase Catalysis. Final Report September 
1986-September 1989. 
PB90-269630/GAR 060,439 
VAPORIZATION 
Testing of a Model to Estimate Vapor Concentration of 
Various Organic Chemicals. 
AD-A224 956/3/GAR 060,591 
VAPORIZING 
Fuel-Rich Catalytic Combustion: A Fuel Processor for 
High-Speed Propuision. 


N90-23518/5/GAR 


VAPORS 
Vapor-liquid equilibrium of coal derived fluids by continu- 


ous thermodynamics. 
DE90012397/GAR 060,419 
Numerical simulation of the mitigating effects of an LNG 


vi fence. 

DE90013471/GAR 060,619 

Vapour Cloud Modelling in the Risk Assessment of Major 

Toxic Hazards: Effect of Relative Humidity. 

PB90-267543/GAR 060,654 
VARIANCE (STATISTICS) 

Stochastics Realization Problems. 

N90-24097/9/GAR 
VARIATIONAL METHODS 

Homoclinic Orbits for a Class of Hamiltonian Systems. 

AD-A224 900/1/GAR 061,004 
VECTOR ANALYSIS 

Vectorization of the Continental Shelf Model. 

PB90-267592/GAR 
VECTOR SPACES 

Gevrey Spaces Related to Lie Algebras of Operators. 

N90-24109/2/GAR -_ 061,049 
VECURONIUM 

Combination of Atracurium and Vecuronium Compared to 

Vecuronium Administered Alone: Evaluation of the Time 

of Onset, Duration of Action, Intubating Conditions, and 

Cardiovascular Effects. 

AD-A224 703/9/GAR 061,183 
VEGETATION 


Monitorin hen ee in de Oostvaardersplas- 
sen een van de Nauwkeurigheid (Accuracy 
of the Monitori roger None Vegetation in the Oostvaar- 
pene ye Nei rahe 

N90-23783/5/GAR 061,443 


Predicting Equilibrium Moisture Content of Some Foliar 
Forest Litter in the Northern Rocky Mountains. 
PB90-268343/GAR 061,353 
VEGETATION GROWTH 
Monitoring van Pioniervegetaties in de Oostvaardersplas- 
sen een 7 van de Nauwkeurigheid (Accuracy 
of the Monitoring of Pioneer Vegetation in the Oostvaar- 
dersplassen, Netherlands). 
N90-23783/5/GAR 
VEHICULAR TRAFFIC CONTROL 
—- Evaluation of Durable Lane Delineation Mate- 


PB90-264623/GAR 062,393 
Evaluation of Pavement Marking Materials for Wet Night 


Cond 
062,394 


060,061 


061,081 


061,742 


061,443 


itions. 
PB90-264649/GAR 


Freeway Database Storage and Loop Detector Validity. 
PB90-265646/GAR 062,395 


Development of a Methodology for Subdividing Longe 
Suburban Traffic Analysis Zones to Support Micro- 
Traffic Impact Studies. 

PB90-265653/GAR 062,396 


Evaluation of Pavement Marking Materials for Wet Night 
Conditions. Executive Summary. 
PB90-266206/GAR 062,398 


VELA X-1 X RAY SOURCE 
Pulsed Light Curve of Vela X-1. 
N90-24202/5/GAR 
VELOCIMETERS 


Suiryu model ryudo kaiseki system no kaihatsu. Kosoku 
VTR ni yoru sokudo vector sokutei shuho. (Development 
of advanced flow simulation system by water flow model. 
New measurement method of velocity vectors using a 


high speed VTR). 
061,826 


059,685 


DE90503438/GAR 


VELOCITY DISTRIBUTION 


Low Prandtl Number Convection in a Rectangular Cavity 
with Longitudinal Thermal Gradient and Transverse G-Jit- 


ters. 
N90-23695/1/GAR 061,827 


VENTILATION 
Use of Power Balance to Model Converging Flows in Bi- 
lateral Junctions for Ventilation Systems. 
AD-A224 684/1/GAR 059,788 
Respiratory Chemosensitivity and Resistive Load Sensa- 
tion Influences on Ventilatory Control during Exercise. 
AD-A224 803/7/GAR 061,231 
Variable Air Flow Eddy Control. 
PAT-APPL-7-397 226/GAR 
VERMILION LOCK 
Evaluation of the National Register Eligibility of the Ver- 
milion Lock, Vermilion Parish, Louisiana. 
AD-A225 142/9/GAR 059,979 
VERMILION PARISH (LOUISIANA) 
Evaluation of the National Register Eligibility of the Ver- 
milion Lock, Vermilion Parish, Louisiana. 
AD-A225 142/9/GAR 059,979 
VERTICAL AXIS TURBINES 
Recent development in the aerodynamics of wind tur- 


bines. 
DE90502034/GAR 060,516 


060,641 





VERTICAL TAKEOFF AIRCRAFT 
Rotorcraft Designs for the Year 2000. 
AD-P005 988/1 

VERY LARGE SCALE INTEGRATION 
Current Density Calculation Using Rectilinear Ri 
Splitting > for Very Large Scale Integration Metal 


Migration Analysis. 
AD-A224 750/0/GAR 060,307 


Semiconductor Measurement Technology: Thermal Re- 

sistance Measurements. 

PB90-269564/GAR 060,323 
VERY LONG BASE INTERFEROMETRY 

Functiemodel Bij Very Lo eT. Interferometry en 

de Relatie Met Tektoni: Bewegingen (Very Long 

Baseline Interferometry (VLBI) Functional Mode! and the 

Relation with Tectonic Motions). 

N90-23814/8/GAR 061,370 
VETERANS eagle PERSONNEL) 

lliness, Disability, and Hospitalization among Veterans. 

United States, July 1957-June 1961. 

PB90-269911/GA 060,781 
VIBRATION 

Ptowa Guide for Shipboard Vibration Control and At- 


tenuai 
AD-A224 '939/9/GAR 061,748 


prc y | the Dynamic Environment during NOE ys 
AD-P005 984/0 05: 
Minimisation of Helicopter Vibration through Active Con- 
trol of Structural Response. 

AD-P005 985/7 059,602 


Low Prandtl Number Convection in a Rectangular Cavity 
with Longitudinal Thermal Gradient and Transverse G-Jit- 


ters. 
N90-23695/1/GAR 061,827 


VIBRATION DAMPING 
Experimental Evaluation of a Tuned Electromagnetic 
Damper for Vibration Control of Cryogenic Turbopump 


Rotors. 
N90-23403/0/GAR 060,088 


VIBRATION EFFECTS 
Solidification of Dilute Alloys under Fluctuating Residual 


Gravity. 
N90-23535/9/GAR 060,979 


VIBRATION ISOLATORS 
Mechanical Characteristics of Base Isolation Bearings for 
a Bridge Deck Model Test. 
PB90-262668/GAR 060,001 
in Procedure for R-FBI Bearings. 
peee 262718/GAR a 059,824 
Reports of the Government industrial Research Institute, 
Shikoku, Vol. 21, No. 3, January 1990. 
PB90-269002/GAR 060,997 
VIBRATION MEASUREMENT 
Auswirkungen _ von = Sprengerschuetterungen _—auf 
ausgewaehite Gebaeude. (Effect of blast vibrations on 
selected houses). 
059,828 


059,604 


TIB/A90-81380/GAR 


VIDEO CAMERAS 
Real-Time Asynchronous/Synchronous Lock-in Thermal- 
Wave Imaging with and IR Video Camera. 
AD-A224 590/0/GAR 060,283 
VIDEO COMMUNICATION 
Features for Automated Quality Assessment of Digitally 
Transmitted Video. 
PB90-266545/GAR 060,107 
VIDEO SIGNALS 
Video Surveillance Unit. 
DE90013840/GAR 
VIDEO TAPES 
Evaluation of the Navy’s Health Promotion Videotapes. 
AD-A224 794/8/GAR 060,790 
VINYL CHLORIDE 


Phenol and Trichloroethylene Degradation by ‘Pseudo- 
monas cepacia’ G4: Kinetics and Interactions between 


Substrates. 
PB90-264201/GAR 


VIRAL GENES 
Structure and Expression of Genes for Flavivirus Immun- 


Ae AS: 
AD-A224 742/7/GAR 061,164 


VIRAL VACCINES 
Test of Idiotype Manipulation with Monoclonal Anti-T4 
Antibodies as a Potential Vaccine for AIDS. 
AD-A224 855/7/GAR 061,160 


New Approaches to Hepatitis A Vaccine Development. 
AD-A225 169/2/GAR 061,162 


VIRASORO ALGEBRAS 
Consistency conditions and representations of a (ital q)- 
deformed Virasoro algebra. 
DE90013715/GAR 062,131 


VIRULENCE 


Virulence Markers of Dengue Viruses. 
AD-A224 755/9/GAR 


Similarity in Pat 
Infection by Coxi 
and Chlamydiae 

AD-A224 922/5/GAR 


061,690 


061,170 


061,165 


nic Features in Lung and Peritoneal 
burnetii, Typhus Group Rickettsiae, 


061,124 


KEYWORD INDEX 


VISCOELASTICITY 
Mechanical and Linear Viscoelastic eae s of High 
a Obtained from Tensile and Dead- 
AD-A225 203/9/GAR 059,955 
Rate Dependent Constitutive Models for Fiber Reinforced 


Pr Composites. 
N90-23492/3/GAR 060,923 


VISCOPLASTICITY 
Rate Dependent Constitutive Models for Fiber Reinforced 


pg bes erg 

N90-23492/3/GAR 060,923 

Application of Finite-Element-Based Solution Technol- 
Analyses. 


Nb0:23757/0/GAR P 061,981 


Finite Element phe ager of Structural nee rer? | er 
—_—— with Application to a Lip Prob- 

N90-23769/4/GAR 061,983 
Viscoplastic Model with Application to LiF-22 Percent 


CaF2 aan Salt. 
N90-23770/2/GAR 060,965 


VISCOSIMETERS 
Slit Die Viscometry at Shear Rates Up to 5 x 10 to the 
pes ng An Analytical Correction for Small Viscous 
AD AS47647 764/1/GAR 


VISCOSITY 
Solution Behaviour of a Random of 
Poly(| Methacrylate-t-Butylaminoethyl Methacry- 
late). 2. Vi and Light Scattering Intensity Studies. 
AD-A224 770/8/GAR 059,950 


Effects of Streamwise Pressure Gradients on Turbulence 
Structure in the Viscous R 
AD-A225 048/8/GAR 061,815 


VISCOUS FLOW 
Extension of a Three-Dimensional Viscous Wing Flow 


Analysis. 

N90-23348/7/GAR 059,563 
VISIBILITY 

Handling Qualities Criterion for Very Low Visibility Rotor- 

craft Operations Flight. 

AD-P005 980/8 059,597 

Atmospheric modeling in complex terrain. 

DE90013165/GAR 060,617 

cra Evaluation of Durable Lane Delineation Mate- 


s. 

PB90-264623/GAR 062,393 
Evaluation of Pavement Marking Materials for Wet Night 
Conditions. 


PB90-264649/GAR 062,394 


Evaluation of Pavement Marking Materials for Wet Night 
Executive Summary. 
062,398 


061,810 


Conditions. 
PB90-266206/GAR 


Guiderail Delineation. 
PB90-266248/GAR 062,399 


Evaluation of Exit Signs in Clear and Smoke Conditions. 
PB90-269523/GAR 059,815 


VISIBLE SPECTRUM 
Observations of Cygnus X-2 at X Ray, Ultraviolet, Optical 


and Radio Fr 

N90-24191 /0/GAR 059,829 
VISION 

Explorations of Anatomy of Connectionist Models for 


Visual Lexical Access. 
AD-A224 845/8/GAR 059,779 


Efficient | Generation Using Localized Frequency 
Components Matched to Human Vision. 
AD-A224 903/5/GAR 059,780 


Experimental Evaluation of the Cueing Procedures Used 
with the Pilot's Line-of-Sight Reticle. 
AD-A224 935/7/GAR 061,198 


VISUAL PERCEPTION 


Visual Performance of Contact 9 —ccc, Ametropic 
Aviators with the M-43 Protective M 
AD-A224 915/9/GAR 061,197 


Detection of Optical Flow Patterns during Low-Altitude 


Flight. 
AD-A224 974/6/GAR 060,243 


Stereopsis and the Combination of Surface Cues. 
AD-A225 109/8/GAR 


Pavement a Program. 
PB90-264615/GA 062,392 


Evaluation of Pavement Marking Materials for Wet Night 


Conditions. 
PB90-264649/GAR 062,394 


Evaluation of Pavement Marking Materials for Wet Night 
Conditions. Executive Summary. 
PB90-266206/GAR 062,398 


Evaluation of Exit Signs in Clear and Smoke Conditions. 
PB90-269523/GAR 059,815 


VOICE 
Voice Measures of Workload in the Advanced Flight 
Deck: Additional Studies. 
N90-23887/4/GAR 059,784 


VOICE COMMUNICATION 
ISDN in the Local Environment: The Cislan Project. 


061,201 


WASTE DISPOSAL 


N90-23985/6/GAR 


VOLATILE MATTER 
Early reactivity and nitrogen release in pulverized coal 
combustion. | igation within the ‘Initial Stages 
of Combustion’ of ene ere nergy Agency imple- 
menting agreement oe ae develop- 
ment y+ demonstration of coal combustion 
Annex 1. 

DES90797095/GAR 


VOLATILE ORGANIC COMPOUNDS 


060, 106 


of Exposure to i 
AD-A224 963/9/GAR 
Odor and Intation Etfects of a Voltie Organic Com 


PB90-26331 0/GAR 060,644 


Demonstration of Emerging Area Source Prevention 

tions for Volatile Organics. 7 

PB90-263948/GAR 060,646 
Test and Evaluation of a Polymer Membrane Preconcen- 
trator, Final R 
PB90-267196/ 060,653 
Symposium on Regulatory Approaches Reducing 
voc pour on Fuagaony hopoecnes x Sas 
vember 14-15, 1989. Proceedings. 
PB90-270554/GAR 

VOLTAGE STANDARDS 


Journal of Research of the National Institute of Stand- 
ards and Technology. May-June 1990. Volume 95, 


Number 3. 
PB90-256793/GAR 062,269 


Operation of NIST Josephson Array Voltage ——-. 
PB90-256801/GAR 


Calibration of dc Voltage Standards at NIST. 
PB90-256819/GAR 
VORTEX SHEDDING 
Oblique and Parallel Modes of Vortex Shedding in the 
Wake of a Circular Cyli at Low Reynolds Numbers. 
AD-A224 798/9/GAI 061,812 
Se Serre 
der at Low Reynolds Numbers. 
AD-A224 799/7/GAR 061,812 
VORTICES 
en Simulation of the Compressible Orszag-Tang 


ll. Supersonic 
AD A224 913/4/GAR 061,873 


Pattern Seiection, Wave Formation, Turbulence and 
Vortex Breakdown in Spiral Flows. 
AD-A225 068/6/GAR 
VULNERABILITY 
Vulnerability Science: A Response to a Criticism of the 
Modeling 


060,716 


061,816 


Ballistic Research Laboratory's Vulnerability 


Strategy. 
AD-A224 785/6/GAR 


Aviation Security: 
Better Inspection Guidance Still Needed. Report to the 
Chairwoman, Government Activities and Transportation 


060,795 
Corrective Actions Underway, But 


jepr 
N90-23367/7/GAR 


Internet Worm. 

N90-2391 0/4/GAR 
WAFERS 

integrated Silicon Flow Sensors. 
pro 5/7/GAR 


Temperature Flexible Seal. 
ay NT-4 917 302 


Robot for Semiconductor Wafer Transfer. 
PB90-267816/GAR 
WAKE 
Oblique and Parallel Modes of Vortex Shedding in the 
Wake of a Circular Cylinder at Low Reynolds Numbers. 
AD-A224 798/9/GA\ 061,812 
Measurements of Base Pressure in the Wake of a Cylin- 
der at Low Reynolds Numbers. 
AD-A224 799/7/GAR 061,813 
WAR GAMES 
KIBOWI: A Training Wargame for the Royal Netherlands 
ransiation 


AD-A225 061/1/GAR 061,320 
WAREHOUSES 

Market | 

AD-A224 943 
WARFARE 

SSBN Tactical Security Exercise Simulator and Tactical 

Development ‘ 

AD-A225 028/0/GAR 061,319 


WASHINGTON (STATE) 
Por Plo yo of — Oil - Gas Activities . 
pro Legal Environment and cea Status of 16 Speci- 


fied Tribes. 
PB90-263336/GAR 059,756 


WASTE DISPOSAL 
Quality Assurance/Quality Control in Waste Site Charac- 
terization and Remedial Action. 


060,320 


ition for Automated Warehousing. 


1/GAR 060,841 
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AD-A224 668/4/GAR 


Goodyear Tire and Rubber Co. Case Study No. 5. 
AD-A224 788/0/GAR 060,691 


RCRA Facility | tion. Phase 1. Summary Report 
for Known Releases Units, Tooele Army Depot, South 
AD-A225 157/7/GAR 060,692 


——— of explosives processing waste decom- 
to composting. Final, Phase 1 ATP we 


position due 

DE9001 TasevGAn 

Improved for monitoring well screen place- 
ment and well location. 

DE90012736/GAR 060,727 


Water-table elevations on the Hanford Site, December 


1989. 
DE90013374/GAR 061,582 


Sekitan gasuka slag hai no yuko riyoho ni kansuru chosa. 
izati . coal gasification slag ash), 


Illinois Scrap Tire Management Study. 
PBS0-266164/GAR 

Evaluating Soil Contamination. 
PB90-267444/GAR 


060,690 


060,714 


060,755 
Beach Characteristics of Mine Waste Tailings. 
PB90-268822/GAR 060,715 
Emissions Reduction from MSW Combustion Systems 
Assessment of 


Using Natural Gas. Task 2. Pilot-Scale 
Emissions Reduction Strategies. Final Report August 


060,656 


Testing cement-based waste a \ pro trip report, 
September 26, 1987-October 31, 

DE90012313/GAR 061,533 
Radioactive waste immobilization. Foreign trip report, 
August 28, 1987-October 3, 1987. 
DE90012318/GAR 


CURE: Clean use of reactor energy. 
DE90013614/GAR 060,679 


Hanford Waste Vitrification Plant: The project and proc- 


ess systems. 
DE90014341/GAR 061,620 
WASTE HEAT 


Thermal aoe of an accelerator system in space. 
DE90013153/GAR 062,059 


WASTE MANAGEMENT 
RCRA Facility | ition. Phase 1. Summary Report 
for Known Releases Units, Tooele Army Depot, South 


Area. 
AD-A225 157/7/GAR 060,692 
ae of complex many-to-many relations in 


e900! 1300/GAR 060,697 
Progress on developing expert systems in waste man- 


— and disposal 
90012174/GAR 061,532 


1989 Effluent and environmental monitoring report for the 
Bettis Power Laboratory. 
DE90012300/GAR 060,698 


Research and development of methods and tools for 
Seo of change widen and cmap goveceneet evenight 
lace in among government oversight 
a —— Progress report, October 1, 1989-September 
enc 059,544 


le management. Foreign trip report, June 2-12, 1990. 
E8001 3194/GAR 061,539 


Institutional factors affecting DOE waste management 
and environmental restoration planning. 
DE90013218/GAR 060,701 


Programmatic issues affecting the implementation of the 


five-year 
DE90013221/GAR 060,702 
Achieving consensus in environmental programs. 
DE90013223/GAR 060,703 


Vertical integration of science, technology, and applica- 
tions. Fiscal year 1989 annual report. 
DE90013552/GAR 060,705 


illinois Scrap Tire Management Study. 
PB90-266164/GAR 
WASTE-ROCK INTERACTIONS | 
Studies of radionuclide sorption eases by clays in the Culebra 
Dolomite at the Waste Isolation Pilot Plant site, south- 
eastern New Mexico. 
DE90013594/GAR 061,591 
WASTE STORAGE 
data from test hole USW UZ-7, Yucca 
Mountain area, a County, Nevada. 
DE90013314/GAI 061,564 
WASTE TREATMENT g 
Evaluation of Treatment Technologies in the Natural Gas 


eee tae yt ee bay ee and Site 
jemediat lume lember 1988- 
October 1989. —_ 

PB90-271842/GAR 060,719 


Evaluation of Treatment Technologies in the Natural Gas 
Industry: Production Water/Waste Management and Site 


061,535 


060,714 
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Remediation. Volume 2. Topical Report September 1988- 


October 1989. 
PB90-271859/GAR 060,720 


Evaluation of Treatment Technologies in the Natural Gas 
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WILDERNESS 
Use of Wilderness for Personal Growth, Therapy, and 


Education. 
PB90-266347/GAR 062,419 
WILDFLOWERS 


Evaluation of Wildflower Plant Species and Establishment 
Procedures for Georgia Road Sites. ones 


061,347 


059,754 


In 


061,428 


060,011 


059,840 


060,831 
061,043 


061,862 


PB90-264656/GAR 


WILDLIFE 


Behavioral-Physiological Effects of Red Phosphorus 
Smoke Inhalation on Two Wildlife Species. 
AD-A225 165/0/GAR 061,255 


Freshwater wetlands and wildlife. 
DE90005384/GAR 
WIND 


Evaluation of three models designed for siting wind tur- 
bines in areas of complex terrain. 
DE90013625/GAR 060,562 


EC wind power penetration study - ENEL perception. 


061,428 


DE90795378/GAR 060,525 


Gevoeligheidsstudie voor vermoeiingsbelastingen door 
turbulentie. (Sensitivity study on fatigue loads caused by 


turbulence). 
DE90797035/GAR 060,526 


Testresultaten van de FLEXHAT rotor met passieve re- 

geltip. Versie 1. (Test results of the FLEXHAT rotor with 

Passively controlled rotor. Version 1). 

DE90797037/GAR 060,528 
WIND DIRECTION 

Wind potential energy determination at Cammazes site. 

DE90790626/GAR 060,523 


Cable Suspended Windmill. 
PATENT-4 894 554 

WIND LOADS 
Gevoeligheidsstudie voor vermoeiingsbelastingen door 
pa menor (Sensitivity study on fatigue loads caused by 


rbulence). 
DE90797035/GAR 060,526 


Validatie van rekenprogramma’s/rekenmethoden. (Valida- 

tion of calculation programs and caiculation methods). 

DE90797041/GAR 060,532 
WIND (METEOROLOGY) 


Analysis of Wind Fields for the SCCCAMP 1985 intensive 
Measurement Periods. 
PB90-263377/GAR 059,704 


User’s Guide to the Interactive Wind Analyzer. 
PB90-263419/GAR 


WIND POWER 


Evaluation of three models designed for siting wind tur- 
bines in areas of complex terrain. 
DE90013625/GAR 060,562 


Wind potential energy determination at Cammazes site. 
DE90790626/GAR 060,523 


EC wind power penetration study - ENEL perception. 

DE90795378/GAR 060,525 

Onderzoek, waar dient het toe. (Research, what purpose 

does it serve). 

DE90797042/GAR 060,533 

WIND POWER INDUSTRY 

Ontwikkeling van de Nederlandse Pn ne pg 

jie in internationaal perspectief. (Development of the 
ich wind energy technology in an international per- 

spective). 

DE90797039/GAR 060,530 


WIND POWER PLANTS 


Evaluation of three models designed for siting wind tur- 
bines in areas of complex terrain. “nee 


DE90013625/GAR 
Measurement and phase for the solar-wind- 
060,576 


ating 
plant SWEEPS in Korea. Final report. 
phase for the solar-wind- 


e 
DE90506334/GAR 
in Korea, Final 
in Korea. Final report. 
060,584 


060,543 


059,707 


Measurement and 

e plant SWEEP: 

TIB/B90-81431/GAR 
WIND TUNNEL DRIVES 

Erweiterui des 


ing Stuttgarter © Hoehenpruefstandes. 
Schlussbericht. (Enhancement of the Stuttgart altitude 
test facility. Final report). 
TIB/A90-81384/GAR 


WIND TUNNEL MODELS 


Space plane model for visual measurement of aerody- 
namic heating. (Kuuryoku kanetu kashika sokutei yo 


059,635 


space plane mokei no seisaku). 
DE90505514/GAR 


WIND TUNNEL TESTS 
Slotted-wall research with disk and parachute models in 
the DSMA low-speed wind tunnel. 
DE90013631/GAR 059,630 
Low Speed Testing of a Laminar Flow Airfoil in an Adapt- 


ive Wall Wind Tunnel. 
N90-23363/6/GAR 059,567 


Experimental Performance and Acoustic Investigation of 
Modern, Counterrotating Blade Concepts. 

N90-23393/3/GAR 059,612 
WIND TUNNEL WALLS 

Low Speed Testing of a Laminar Flow Airfoil in an Adapt- 

ive Wall Wind Tunnel. 

N90-23363/6/GAR 059,567 
WIND TUNNELS 


Kaku sodensen no bosetsu denryu (2). (Current required 
for preventing wet snow accretion on transmission lines 


(Part 2)). 
DE90505578/GAR 060,389 


User’s Guide to the 1.6 X 2.0 Square M High Speed 
Wind Tunnel HST, Part 1. ” 
N90-23414/7/GAR 059,632 


Aerodynamic Pressure and Heating-Rate Distributions in 
Tile Gaps around Chine Regions with Pressure Gradients 
at a Mach Number of 6.6. 

059,571 


062,335 


N90-23670/4/GAR 


Langley Aerospace Test Highlights, 1989. 
NoO24201/S/ GAR ”™ 
WIND TURBINES 
Wind heating feasibility. 
DE90501024/GAR 


060,805 


060,502 





Dynamic tests of wind turbine metallic blades (Lamboley 


). 
5E90501072/GAR 060,514 
Study and development of a mounted complier for wind 


turbines. 
DE90501073/GAR 060,515 
a development in the aerodynamics of wind tur- 
ines. 
DE90502034/GAR ey a 516 


Gevoeligheidsstudie voor vermoeiingsbelastingen 
turbulentie. (Sensitivity study on fatigue loads caused aby 


turbul ). 
DES0797035/GAR 060,526 


Parameterstudie naar het rag van een rotor met pen- 
deinaaf, met behulp van PHATAS-Il. (Parameter study on 
the performance of a rotor with a hinge pin by means of 
PHATAS-II). 

DE90797036/GAR 060,527 


Testresultaten van de FLEXHAT rotor met passieve r 
geltip. Versie 1. (Test results of the FLEXHAT rotor with 
Passively controlled rotor. Version 1). 

DE90797037/GAR 060,528 
Tonaliteit en impulsiviteit van windturbinegeluid. (Tonality 
and impulsiveness of wind turbine noise). 
DE90797038/GAR 060,529 


Aero-elastische stabiliteit van grote overtrekgeregelde 
windturbinerotoren. (Aero-elastic stability of large stall 
regulated wind turbine rotors). 

DE90797040/GAR 060,531 


Validatie van rekenprogramma’s/rekenmethoden. (Valida- 
tion of calculation programs and calculation methods). 
DE90797041/GAR 060,532 


Geavanceerde regeling van windturbines. (Advanced 
control of wind turbines). 
DE90797043/GAR 060,534 


Certificatie-criteria: Nationale en internationale ontwikke- 
lingen. (Certification criteria: National and international 


developments). 
DE90797051/GAR 060,535 


Certificering van windturbines: Voortgang, knelpunten en 
toekomst. (Certification of wind turbines: Progress, bottle- 
necks and future). 
DE90797052/GAR 060,536 


Vermoeiingsonderzoek aan windturbinematerialen en - 
bladverbindingen. (Fatigue investigation into windturbine 
materials and blade joints). 

DE90797105/GAR 060,539 


Analysis of the Environmental Noise Situation around a 
Swedish Prototype Wind Turbine. po 
542 


Lar 
N90-24116/7/GAR 


WIND VELOCITY 


Wind potential energy determination at Cammazes site. 
DE90790626/GAR 060,523 


WINDING 
Coil Winding International Conference ween 


in Wembley, United Kingdom on September 6-8, 1 
ERATL-90/02/GAR 
WINDMILLS (WINDPOWERED MACHINES) 


le Suspended Windmill. 
PATENT-4 894 554 


WINDOWS 
Regler foer P-Maerkning av Foenster (Certification of 
Windows by P-Marking). 
PB90-267014/GAR 059,820 
WINGS 
) ileus Viscous/Inviscid Coupling in Subsonic 


PB90-270257/GAR 059,585 


WIPP 
Initial reference seal system design: Waste Isolation Pilot 


Plant. 
DE90013557/GAR 


Test plan for laboratory and modelin 


tory and radionuclide chemistry for Waste Isolation 
Pilot Plant. 


DE90013595/GAR 060,706 


Borehole eo and test zone volume determination 
program for brine-permeability test results within the 
Waste Isolation Pilot Plant underground facility. 
DE90013629/GAR 061,592 
WIRE 
Internal Wire Guide for Gtaw Welding. 
PATENT-4 879 446 
WIRE SPARK CHAMBERS 
Plasma chemistry in wire chambers. 
DE90013794/GAR 
WIRES 


Quantum transport in mesoscopic — o— tech- 
nical report, September 1989-September 19: 
DE90012808/GAR 062,028 


Specifications for a voice/open data cable distribution 


system. 
DE90013601/GAR 060,099 


Mechanical properties of drawn dual phase steel wire. 
DE90013870/GAR 060, 
WOMEN 


Cae of Power a Held by Femaie Nurse 
and Business Executiv: 


060,303 


060,543 


061,590 
studies of reposi- 


060,838 


062,177 


KEYWORD INDEX 


AD-A224 955/5/GAR 059,769 


Buttons to Biotech: U.S. Patenting By Women, 1977 to 

1988. 1989 Update Supplement. 

PB90-267345/GAR 059,761 
wooD 

Compact Drill Sampler for Quantitation of Microorganisms 


in Wood. 

PAT-APPL-7-474 923/GAR 

Method of Radi 

PATENT-4 899 3: 
WOOD PRODUCTS 


West Virginia Timber Products Output, 1987. 
PB90-266131/GAR 


060,810 


aphic Inspection of Wooden Members. 
060,844 


061,347 


Secondary Wood Processing in the UDEAC Countries. 
PB90-268657/GAR 060,992 


Secondary Wood Processing in Liberia, Cote d'Ivoire, 


Ghana and Ni 

PB90-268665/GAR 060,993 
Secondary Wood Processing es 
PB90-268673/GAR 

Secondary Wood Processing in Africa. 
PB90-268681/GAR 060,995 


Sey Wood Processing in the Eastern African 


PB90.268699/ GAR 060,996 
WOOD WASTES 


Stereo Photo Series for Quantifying Forest Residues in 
the Douglas-fir-hemlock Type of the Willamette National 


Forest. 

PB90-265869/GAR 061,345 
WOODS HOLE OCEANOGRAPHIC INSTITUTION 

Abstracts of Manuscripts Submitted in 1989 for Publica- 

tion (Woods Hole oe raphic Institution). 

PB90-269986/GAR 
WORD RECOGNITION 

Bimodal Word Processing: Speed, Accuracy, and 


Memory. 
AD-A224 666/8/GAR 059,763 
Detecting Target Words While Monitoring Multiple Audito- 


ty Inputs. 
AD-A224 687/4/GAR 061,194 
WORKING FLUIDS 
Purazumatochi yo tangusuten bo denkyoku no sonmo. 
(Erosion of W-rod-electrode for plasma torch). 
DE90503411/GAR 
Ceramic Heat Pipe Wick. 
PATENT-4 883 116 
WORKLOADS (PSYCHOPHYSIOLOGY) 
Voice Measures of Workload in the Advanced Flight 
Deck: Additional Studies. 
N90-23887/4/GAR 
WORKSHOPS 
DARPA Concurrent Design/Concurrent 


060, 


061,769 


060,960 


060,831 


059,784 


Engineering 
— Held in Key West, Florida on December 6-8, 
AD-A225 128/8/GAR 060,842 
Total Quality Management (TQM). implementers Work- 


shop. 
AD-A225 141/1/GAR 


Space Station Freedom Pre-Workshop Session. 
N90-24172/0/GAR 
WORKSTATIONS 
Experimental Devel int of Taxonomic Workstation. 
AD-A224 809/4/GA\ 060,140 
WOUNDS AND INJURIES 
Disease and Non-Battle Injury Rates for Navy Enlisted 
Personnel during Peacetime. 
AD-A224 607/2/GAR 060,788 
Effect of Combat Level on Disease and Non-Battle Injury. 
AD-A224 754/2/GAR 061, 


Gaining Control of ary ose Injury and Illness in the 
U.S. Navy Civilian Work 


AD-A224 - 792/2/GAR 061,208 


Disease and Non-Battle Injury Rates For Marine Corps 
Enlisted Personnel during Peacetime. mane 
1, 


059,531 


062,350 


AD-A224 795/5/GAR 
WTPTS (WALK-THROUGH PERFORMANCE TESTS) 

Generalizability of Walk-Through Performance Tests, Job 

Proficie’ Ratings, and Job Knowledge Tests Across 

Eight Air Force . 

AD-A225 011/6/GAR 061,291 
X RADIATION 

Work: on high heat load x-ray optics. 


shop 
DE90011799/GAR 062,004 


Activation of sense by radon progeny and x-rays. 
DE90013013/GA 061,146 
BUCKL: X-ray energy deposition code. 
DE90013597/GAR 


X RAY ASTRONOMY 
Contributions of the X Ray Astronomy Group of the Max- 
Planck-Institut fuer Extraterrestrische Physik. 
N90-24196/9/GAR 059,830 


Role of Comptonisation in Energy Spectra of Standard 
QPO-Sources 


N90-24205/8/GAR 059,688 
X RAY DIFFRACTION 


X-Ray Diffraction 
Growth of IIR Alloy 


062,116 


System for Evaluating the Epitaxial 
Semiconductors. 


YTTRIUM BARIUM CUPRATES 


AD-A224 904/3/GAR 
X-RAY FLUORESCENCE ANALYSIS 
ic principles of S Radiation-induced X-Ray 
Fluorescence (SRX' XRP). 
DE90013743/GAR 059,855 


X RAY IMAGERY 
Sea Bottom T 
N90-23854/4/GA 

X-RAY SOURCES 


Dose-rate field of the Hermes Ill flash x-ray source. 
DE90013877/GAR 062,182 


ee eo ee 24 een \ 
N90-24203/3/ 


Spectral Variability of LMC X-4. 
N90-24204/1/GAR 
X RAY SPECTRA 
Mir-Kvant-HEXE Hard X ray Light Curve of SN 1987A. 
N90-24197/7/GAR 059,680 
X RAY SPECTROMETERS 
Journal of the National Chemical Laborat for Industry, 
Vol. 84, No. 12, 1989. = 
PB90-268954/GAR 
X-RAY SPECTROSCOPY 
Photoelectron spectrometry with the use of synchrotron 
radiation. Foreign trip report, August 29-October 1, 1987. 
DE90012321/GAR 062,010 
X RAY STARS 
Observations of Cygnus X-2 at X Ray, Ultraviolet, Optical 
and Radio Fr ies. . 
N90-24191 /0/GAR 059,829 
Multifrequency Observations of Cyg X-2: X Ray Observa- 
tions with Gi 
N90-24192/8/GAR 059,676 


Observations of Cygnus X-2 with IVE: Ultraviolet Results 
from a Multiwa’ 
N90-24193/6/GAR 059,677 


Optical Speco Vit the Optical Counter- 
prs 94/4/GAR 059,678 


adio Observations of the X Ray Binary Cygnus X-2. 
NoO-241 95/1/GAR 059,679 


Observations of Black Hole Candidates with the Mir- 
Kvant HEXE. 
N90-24198/5/GAR 059,681 


— Observations of Cygnus X-1: Study of the Soft 
rai 
059,682 


061,922 


with X-Band Slar. 
061,745 


059,686 


059,687 


059,859 


y Excess. 
N90-24199/3/GAR 
Noise Variability in Cyg X-1 and Her X-1. 
N90-24200/9/GAR 
Pulsed Light Curve of Vela X-1. 
N90-24202/5/GAR 

X RAYS 
Energetic X-ray Processes in Atoms. 
AD-A224 997/7/GAR 

XENON 


Xenon Kinetics in Muscle Are Not Explained by a Model 
of Parallel Perfusion-Limited Compartments. 
AD-A224 657/7/GAR 061,093 


Third-harmonic generation in both positively and = 
tively dispersive xenon. Foreign trip report, June 1 


1987. 
DE90012345/GAR 061,854 


Xe/D(sub 2) cross-section ratios at low X(sub Bj) from 
muon scattering at 490 GeV/c. 
DE90014385/GAR 062,257 


XENON 135 
Effect of temperature on the reactivity absorbed by 
xenon. 
DE90013951/GAR 062,188 
XI HYPERONS 


059,683 


059,685 


061,995 


Hyperon Production at 200 and 900 GeV cm Energy. 
N90-24126/6/GAR 062,264 


YANG-MILLS rr ag 


SU(2) Yang Mi lis theory. 
ills 

TIB/B90-81420/GAR 
YATS (YOUTH ATTITUDE TRACKING SURVEY) 

Youth Attitude Tracking Study Il. Supplementary Tabula- 

tions of Data Collected in the Fall, 1989. 

AD-A225 166/8/GAR 061,310 
YAW 

Actuated Forebody Strakes. 

PATENT-4 917 333 
YOUTH 


Youth Attitude Tracking Study Il. Supplementary Tabula- 
tions of Data Collected in the Fall, 1989. 
AD-A225 166/8/GAR 061,310 


YTTRIUM BARIUM CUPRATES 


tion for canonical gravity and 
062,283 


059,622 


Effect of Additives on the Morphology and Superconduc- 
tivity of YBa(2)Cu(3)O(6+ x) Ceramic Superconductors. 

AD-A224 734/4/GAR 061,911 
} ama of Elements of a High Tc Superconducting 
AD A224 971/2/GAR 060,294 


December 1, 1990 KW-121 





Studies on ion scattering and Netuen of processes rele- 
vant to ion beam sputter multicomponent 


thin films. 
DE90010071/GAR 061,948 


YTTRIUM OXIDES 
Studies on ion scattering and — processes 
vant to ion beam sputter deposition o' multicomponen 


thin films. 
DE90010071/GAR 061,948 


Comparison of the and dynamics of Er(sup 3+ 
):¥(sub 2-x)Sc(sub x)O(sub 3) (x = 0,1,2) 
DE90013180/GAR 060,876 


ron 


Resonance ionization mass spectrometry for materials 


analysis and characterization 

DE90013187/GAR 
YTTRIUM SELENIDES 

High temperature x-ray diffraction and Landau theory in- 

vestigation of order-disorder transition in defect NaCl- 


BEe001 1807/GAR 059,908 
YUCCA MOUNTAIN 

Geohydrologic data from test hole USW UZ-7, Yucca 

Mountain area, Nye County, Nevada. 

DE90013314/GAR 061,564 

—_ ic correlation and petrography of the bedded 

ucca Mountain, Nye County, Nevada. 

DEsoot 3464/GAR 061,364 
Z NEUTRAL BOSONS 

Simulation of Z boson production at DO. 


059,852 


KW-122 VOL. 90, No. 23 


KEYWORD INDEX 


DE90013332/GAR 062,084 


Charged-particle inclusive distributions from hadronic 
Z(sup 0) decays. 

DE90013567/GAR 062,097 
Searches for new particles produced in Z boson decay. 
DE90013572/GAR 062,101 


Hadron colliders beyond the Z(sup 0). 
DE90013776/GAR 


ZEOLITES 
ae of metal and adsorbed guest species in zeo- 


E8001 3871/GAR 059,934 


Microtomy of | 
DE90014182/GAR 060,881 


Entwicklung von Verfahren zur Gewinnung von Kraftstof- 
fen und anderen Produkten auf Synthesegasbasis unter 
Verwendung spezieller, neuer Zeolithkatalysatoren. 
Abschlussbericht. (Development of process for obtaining 
fuel and other products based on synthetic gas, using 
special new zeolite analysers. Final report). 

DE90502418/GAR 060,424 


Reports of the eet | Industrial Research Institute, 
Kyushu, No. 44, March 1 
PB90-269010/GAR 060,999 


ZINC 


Growth and Reactivity of CuCl on Si(111). 
AD-A225 034/8/GAR 


062,163 


particle zeolites for TEM. 


059,899 


ZINC OXIDES 
Pore structure and reactivity changes in hot coal gas de- 
pera nny sorbents. Technical progress report, Janu- 


-March 1990. 

DE90010974/GAR 060,600 
ZIRCONIUM 90 TARGET 

Models and for precompound angular distributions. 

DE90013475/GAI 062,092 
ZIRCONIUM ALLOYS 

Formation of cubic Li(sub 2) phases from Al(sub 3)Ti and 

Al(sub 3)Zr by transition metal substitutions for Al. 

DE90012288/GAR 060,971 
ZIRCONIUM OXIDES 

HREM Studies of Interfaces in ZrO2/AI203 Ceramics. 

AD-A224 901/9 060,869 


HREM of Incoherent ZrO2/AI203 Interfaces. 
AD-A224 902/7 060,870 


= — Films for Packaging and Microelectronics Ap- 


plicai 
RD ADOS '(096/7/GAR 061,939 


ZIRCONIUM SULFIDES 
High temperature x-ray diffraction and Landau in- 
—— of order-disorder transition in defect NaCl- 


type solids. 
DE90011807/GAR 059,908 


ZODIACAL LIGHT 
Infrared Sky Back - ee Radiation. 


AD-A224 706/2/ 059,666 
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DO NOT USE THE ABSTRACT NUMBER TO ORDER A DOCUMENT 


NTIS order number/Media code 


AARON, W. S. 


Materials and services Fae mange by the Isotope Research 
Materials Laboratory. Foreign trip report, September 4, 
1988-September 16, 1988. 

DE90012280/GAR 061,480 


AARONS, J. 
Effects of Magnetic Storm Phases on F-Layer Irregularities 
titudes. 


from Auroral to Equatorial La‘ 
AD-A225 045/4/GAR 059,696 


ABACHI, S. 


Study of intermittency in e(sup + )e(sup (minus)) annihila- 
tions at 29 GeV. 
DE90013890/GAR 062,185 


ABAZOV, A. I. 
Soviet-American gallium experiment at Baksan. A status 


re 

DE90013166/GAR 062,064 
ABBASI, H. A. 

Emissions Reduction from MSW Combustion Systems 

Using Natural Gas. Task 2. Pilot-Scale Assessment of 

Emissions Reduction Strategies. Final Report August 1987- 

October 1989. 

PB90-269648/GAR 060,656 
ABBATIELLO, L. A. 

Chip breaking and control for a precision automated turning 


system. 
DE90012155/GAR 060,793 
ABBOTT, L. F. 


Research in elementary particle a Technical 
ress report, June 1, 1989-May 31, 1990. 
DE90013443/GAR 062,091 


ABD EL-AZIM, M.E. 
roam 5 aged of alloys 800H and 617 in the range 20 


to 950 deg C. 
TIB/B90-81436/GAR 060,989 
ABDALLAH, S. A. 


Fundamental Hydri 
AD-A225 030/6/GAI 


ABDELGHANI, A. A. 


Fate of Ethylene Glycol in the Environment. 
PB90-264672/GAR 


ABDOU, M. A. 


Comparative assessment of world research efforts on mag- 
netic confinement fusion. 
DES00T 3227/GAR 061,881 


netic confinement fusion research. 
DEO0O1001S: SIGART 061,875 


ABDURASHITOV, D. N. 
Soviet-American gallium experiment at Baksan. A status 


He ot 
DE90013166/GAR 062,064 


ics Research. 
061,814 


060,775 


SAMPLE ENTRY 


Author name(s) 


Title 


Shahrooz, B. M., Moehle, J. P. 


Experimental Study of Seismic Response of 


R.C. Setback Buildings, 


Abstract number 


ABED, E. 


Control of Complex Mul 
AD-A224 707/0/GAR 


ABELS, L. L. 


tibody Spacecraft. eitiias 


Observation of Transitions Between Electronic States at the 

C111) A Face of Gale by Eloctolvte E lectroreflectance. 

AD-A224 824/3/GAR 061,918 

pon ol Mercury Cadmium Telluride (MCT) Surfaces by 
tic Spectroscopic Ellipsometry (ASE) and by Elec- 

ponte ste Enaneeebouanes. 

AD-A224 863/1 061,920 

ABITZSCH, S. 


Finanzierung von Raumfi ‘ossprojekten: Entwicklung 
Einer ee ee i Ssps bc aah Spey < i 

Transportation Projects: Research on the 
Project for the Ssps). 
N90-23456/8/GAR 


ABRAHAM, M. A. 


Solubility Interactions and the ign of Chemically Selec- 
tive Sorbent Coati for Chemical and Arrays. 
AD-A224 957/1/GAR 060,895 


ABRAMOFF, B. 


Mechanical Str of Silica Xerogels. 
AD-A225 020/7/GAR 


ACKLEY, R. T. 


Trident SSBNs in START. 

AD-A224 699/9/GAR 
ADAIR, H. L. 

Availability of isotopic materials. Foreign trip report, Sep- 

tember 19, 1987-October 7, 1987. 

DE90012334/GAR 061,483 


Price and availability of isotope materials and related serv- 
ices. Foreign trip report, September 3-17, 1988. 
DE90012282/GAR 061,481 


ADAM, V. 

Integrated air traffic 
TIB/B90-81374/GAR 
ADAMS, E. K. 

Evaluation of the Rural Secondary Specialty Center Dem- 

onstration Project. 

PB90-268251/GAR 060,792 


ADAMS, L. 
See Re a ee 


System. 
AD. 5 983/2 059,600 
ADAMS, N. L. 
jw aaa Lethality of Soman (GD) in the Cynomoigus 
lonkey. 
AD-A224 887/0/GAR 061,243 


Protective Effect of a Plus Adjunct in Non- 
Human Primates Exposed to Soman. 


062,300 


059,952 


061,322 


062,360 


PB88-176359/GAR 832,782 


AD-A224 886/2/GAR 


ADAMS, W. W. 


Materials Science and 
AD-A224 806/0/GAR 


ADAMSKI, J. A. 


Growth and Characterization of IIl-V Epitaxial Films. 
AD-A225 087/6/GAR 


ADAMSON, T. C. 


AD-A225 058/7/GAR 
ADAN, I. J. B. F. 


061,186 


Engineering of Rigid-Rod PaaS 


061,937 


and Control. 


Asymmetric Shortest Queue Problem. 
N90-24035/9/GAR 


ADDESSIO, F. L. 
CAVEAT-GT: A general topology version of the CAVEAT 
DE90013201/GAR 061,821 
ADELEKE-SHEIDUN, P. O. 
terials Program. 


061,060 


Pavement it 
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PB90-267006/GA! 059,819 


LINDENBURG, C. 
Parameterstudie naar het van een rotor met pendel- 
naaf, met behulp van PHATAS-li. (Parameter study on the 
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AD-A224 651/0/GAR 061,799 
LIPKOWSKI, J. 


Examination of = oe between Surface En- 
hanced Raman Scattering | = te dhe ) Intensities and Surface 
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Archaeological Survey and Test Excavation in the Turkey 
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Dual adaptive procedure for the automatic determination of 
iteration parameters for Chebyshev acceleration. 
DE90013965/GAR 


Search for omega. 
DE90013963/GAR 


MAIDANIK, G. 


Active and/or Passive Control of the Radiative and Reflec- 
tive Properties of Uniform Panels. Part 1. Theoretical 
Review and Development. 
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DE90012236/GAR 060,045 


SHIBAMOTO, T. 


Methods Development for Assessment of Vapor-Phase Mu- 
—— and Carcinogens in Ambient Air. 
}90-265927/GAR 060,669 


SHIELDS, D. J. 
mee Availability and Supply: A Minerals Availability 


PB00.265562/ GAR 061,402 
SHIH, T. M. 


Neuroendocrine and Immune Function Two Weeks Post- 
Exposure to a Single Dose of Soman. 
AD-A225 067/8/GAR 


SHIH, T. M. A. 
Anticonvulsant Effects of Diazepam and MK-801 in Soman 


Poisoning. 
AD-A224 748/4/GAR 
SHIHO, M. 


paps eoeeenen — high FEL electric fields in MTX 
laser-aided probe spectroscop 
DE90013474/GAR - 
SHIPMAN, M. G. 
Evaluation of Signal Pre-Command Course Training Re- 
quirements. 


060,146 


059,926 


062,325 


061,008 


061,374 


061,252 


061,184 


061,885 
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AD-A224 802/9/GAR 
SHKAROFSKY, I. P. 


Effect of the induced RF current density profile during 
lower-hybrid current drive on the evolution of the q profile 
and sawteeth stabilization. 

DE90014046/GAR 061,897 


SHMOYS, D. B. 


Sequencing and Scheduling: Algorithms and Complexity. 
N90-23942/7/GAR 060, 167 


SHOEMAKER, J. R. 


Energetics and configurations of lattice defects in CuTi. 
DE90013685/GAR 060,974 


SHOKAIR, I. R. 
Gridless electrostatic field solver for particle simulation 


codes in cylindrical geometry. 
DE90013602/GAR 061,891 


SHOUCRI, M. 


Effect of the induced RF current density profile during 
lower-hybrid current drive on the evolution of the q profile 
and sawteeth stabilization. 

DE90014046/GAR 061,897 


SHUELY, W. J. 


Solution Behaviour of a Random Copolymer of 
Poly(Isobutyl Methacrylate-t-Butylaminoethy| Methacrylate). 
2. Viscosity and Light Scattering Intensity Studies. 

AD-A224 770/8/GAR 59,950 


SHUH, D. K. 


Electronic Study of Pt-Ga Intermetallic Compounds Using 
X-Ray Photoemission Spectroscopy. 
AD-A225 036/3/GAR 061,929 


Growth and Reactivity of CuC! on Si(111). 
AD-A225 034/8/GAR 


SHULT, E. E. 


Affine Polar Spaces. 
N90-24107/6/GAR 


SHULTS, J. R. 


Computational Tools for Multi-Linked Flexible Structures. 
N90-24058/1/GAR 060,203 


SHUMAKE, S. A. 


Behavioral-Physiological Effects of Red Phosphorus Smoke 
Inhalation on Two Wildlife Species. 
AD-A225 165/0/GAR 061,255 


SIBLEY, D. R. 
cDNA Encoding the Long Isoform of the D2 Dopamine Re- 


061,150 


061,280 


059,899 


061,047 


ceptor. 
PAT-APPL-7-430 049/GAR 
SIDES, J. 


Resolution des Equations d’Euler Apliquee a un Rotor 
d’Helicoptere en Vol d’Avancement (Solution of Euler Equa- 
tions Applied to a Helicopter Rotor in Moving Flight). 


PB90-263724/GAR 
SIDICK, R. 
Total Quality Management (TQM) Bibliography. 
AD-A224 994/4/GAR 
SIEBENALLER, J. F. 
Effects of Pressure on Membrane-Associated Receptors 
and Effector Elements. 
AD-A224 871/4/GAR 061,097 
SIEGEL, M. D. 
Studies of radionuclide sorption by clays in the Culebra Do- 
lomite at the Waste Isolation Pilot Plant site, southeastern 
New Mexico. 
DE90013594/GAR 
SIEGRIST, M. R. 
Mode structure in an optically pumped D(sub 2)O far infra- 


red ring laser. 
DE90620609/GAR 061,863 


SIEVERS, A. J. 


Far-infrared Absorption by Smail Silver Particles in Gelatin. 
AD-A224 588/4/GAR 059,883 
SIGAL, L. L. 
Application of the principles of environmental impact as- 
sessment to — plans, and programs. Foreign trip 
report, June 16-20, 1990. 
060,769 


059,577 


059,529 


061,591 


DE90013797/GAR 


What about compliance with NEPA. 
DE90012790/GAR 


SIGG, R. A. 


Pre-operational radio-environmental studies of Plant Vogtie. 
DE90013627/GAR 060,682 


SIH, G. C. 
Evaluation of Elber’s Crack Closure Model as an Explana- 
= of Train Load Sequence Effects on Crack Growth 
ates. 
PB90-268624/GAR 062,371 
SILVENNOINEN, A. 


Computer Aided 
PB90-269739/GA 


SILVER, G. L. 
Operational center point formulas. 
DE90013618/GAR 

SIMKINS, T. E. 


Proceedings of the U.S. Army Symposium on Gun Dynam- 
ics (6th) Held in Tamiment, Pennsylvania on 15-17 May 
1990. Volume 2. 


060,763 


ation of District Heating System. 
059,811 


061,012 


AD-A224 993/6/GAR 


SIMON, D. R. 
Development of a sealed bipolar Li-alloy/FeS(sub 2) battery 
for electric vehicles. 
DE90013650/GAR 062,376 
SIMON, G. 


Prediction Methods of Launcher Aeroelastic Stability. Appli- 
cation to the Ariane 5/Hermes Vehicle. Comparison with 
Test Results. 

N90-23451/9/GAR 062,331 


SIMON, J. 
Photovoltaic conversion through thin films organic semicon- 


ductors. 
DE90501075/GAR 060,572 
SIMPSON, M. L. 
Single port, two color particle sensing system for character- 
iziag wet steam. 
11707/GAR 061,624 
SIMS, C. S. 


Radiation dosimetry. Foreign trip report, February 26, 1987- 
March 8, 1987. 
DE90012346/GAR 061,216 


SING, E. 
Estimating Sediment Delivery and Yield on Alluvial Fans. 
AD-A225 193/2/GAR 059,981 
SINGH, I. P. 
Combination ap se ig Using Immune Modulators and 
Antiviral a jainst Togaviruses and Bunyaviruses. 
AD-A224 67: 74) 061,182 
SINGH, K. P. 


Improved Methodol for Estimating Future Reservoir 
Storage Capacities: lication to Surface Water Supply 
Reservoirs in lilinois (Second Edition). 

PB90-266560/GAR 059,984 


Multiple dipole modeling of spatio-temporal MEG data. 
DE90013154/GAR 06 


Non-Linear Dynamic Analysis of Geared Systems, Part 2. 
N90-23732/2/GAR 060,830 


SINIFF, D. B. 


Biological Impacts of Translocated Sea Otters. 
PB90-263328/GAR 


SIROCKY, P. J. 
High Temperature Flexible Seal. 
PATENT-4 917 302 

SISK, W. N. 
Nitrogen dioxide fluorescence following photolysis in a su- 


personic jet. 

DE90014164/GAR 059,937 
SITTERS, E. F. 

Development of alternative anode materials for molten car- 

bonate fuel cells. Dutch MCFC Development Programme. 


Final report May 1986 to December. 
DE90797093/GAR 060,538 


Development of new cathode materials for the use in 

molten carbonate fuel cells. Dutch MCFC development pro- 
ramme. Final report May 1986 to December. 
E90797092/GAR 060,537 


SIU, S.C. 


Modeling of Micromechanisms of Fatigue and Fracture in 
Hybrid Materials. 
060,909 


061,793 


061,709 


060,317 


AD-A225 042/1/GAR 


SKOGMO, D. G. 
Radar airspace monitoring system. 
DE90013874/GAR 

SLANINA, J. 
aaa bij ECN. (ECN research on acidifica- 


ion). 
De90797094/ GAR 060,638 
SLONE, T. W. 


Cardiac Perfusion versus Immersion Fixation for the Pro- 
duction of Artifact-Free Brain Sections. 
AD-A225 001/7/GAR 061,125 


SLONKSNES, L. 
Project Wish: The Emerald City. 
N90-23470/9/GAR 

SMALLEY, R. E. 
Ammonia Chemisorption on Gallium Arsenide Clusters. 
AD-A224 929/0/GAR 059,876 
Ammonia Chemisorption Studies on Silicon Cluster lons. 
AD-A224 949/8/GAR 159,896 


Direct Injection Supersonic Cluster Beam Source for FT- 
ICR Studies of Clusters. 
AD-A224 948/0/GAR 059,895 


Ethylene Chemisorption on Levitated Silicon Cluster lons: 
Evidence for Annealing. 
AD-A224 928/2/GAR 059,893 


Laser Annealing of Silicon Clusters. 
AD-A224 946/4/GAR 


Semiconductor Cluster Surface Chemistry. 
AD-A224 947/2/GAR 


061,693 


062,325 


059,877 


059,894 





Ultraviolet Photoelectron Spectra of Gallium Arsenide Clus- 


ters. 
AD-A224 927/4/GAR 059,892 
SMALLRIDGE, R. C. 


Neuroendocrine and Immune Function Two Weeks Post- 
Exposure to a Single Dose of Soman. 
AD-A225 067/8/GAR 061,252 


SMART, D. A. 


Field Exposure of Chemical School Students and Cadre to 
Fog Oil and Hexachloroethane (HC) Smokes. 
AD-A225 008/2/GAR 061,251 


SMART, R. M. 


Aquatic Piant Control Research Program: Effects of Water 
Chemistry on Aquatic Plants: Interactive Effects of —— 
ic Carbon and Nitrogen on Biomass Production and 


Nutrition. 
AD-A225 026/4/GAR 061,706 


Aquatic Plant Control Research Program: Effects of Water 
Chemistry on Submersed Aquatic Plants: A Synthesis. 
AD-A225 024/9/GAR 061,704 


SMARTT, R. N. 
High Resolution Observations of the Solar Corona: Why 


and How. 
AD-A225 184/1/GAR 059,669 
SMEETS, C. 


ISL H ic Shock Tunnel and Its Instrumentation. 
PB90-270141/GAR 059,634 


SMESTSERS, J. E. W. 


Concurrent Clean. 
N90-23974/0/GAR 


SMIT, F. J. 


Ultra-fine coal characterization. 10th quarterly report, June 
1, 1986-August 31, 1986. 
DE90009051/GAR 060,451 


Ultra-fine coal characterization. 11th Quarterly report, Sep- 
tember 1, 1986-November 30, 1986. 
DE90009211/GAR 060,453 


Ultra-fine coal characterization. 12th progress report. 
DE90009052/GAR 060,452 


SMIT, G. J. M. 


TUMULT-64: A Real-Time Multi-Processor System. 
N90-23904/7/GAR 060,122 


SMITH, A. B. 


Neutron scattering from elemental indium, the optical 
model, and the bound-state potential. 
DE90014222/GAR 062,247 


SMITH, A. C. 


Inhibition of Spontaneous Combustion of Coal. 
PB90-268764/GAR 


SMITH, A. E. 


Evaluation of Wildflower Plant Species and Establishment 
Procedures for Georgia Road Sites. 
PB90-264656/GAR 059,652 


SMITH, C. F. 
Analysis of Internal Flow in a Ventral Nozzle for STOVL Air- 


Cra 
N90-23404/8/GAR 
SMITH, C. H. 


Insulations for metallic glasses in pulse power systems. 
DE90012757/GAR 060, 


SMITH, C. R. 


Bibliography on Metrication, January 1977 to August 1989. 
AD-A224 996/9/GAR 059,842 


SMITH, C. S. 


Aquatic Plant Control Research Program: Host Specificity 
of Microbial Flora from Eurasian Watermilfoil. . 
061,705 


060, 183 


061,415 


059,617 


Z 


AD-A225 025/6/GAR 
SMITH, D. L. 


TEXTOR helium self-pumping experiment: Design, plans, 
and supporting ion-beam data on helium retention in nickel. 
DE90013678/GAR 061,476 


SMITH, G. 


Lunar Rated Fasteners. 
N90-23737/1/GAR 


SMITH, G. L. 


NUSAR: N Reactor Updated Safety Analysis Report, 
Amendment 21. 
DES0OT4386/GAR 


SP-100 in, safety, and testing. 
DE90012643/GAR 


SMITH, H. G. 


Use of Receptor Sites for Generic Detection of Chemical 
Agents and Toxins. 
AD-A224 652/8/GAR 061,092 


SMITH, J. L. 


Molten carbonate fuel cell research. 
DE90013896/GAR 


SMITH, R. A. 
Hanford Waste Vitrification Plant: The project and process 
systems. 
DE90014341/GAR 
SMITH, R. D. 


Lead Reduction in Ambient Air: Technical Feasibility and 
= Analysis at Domestic Primary Lead Smelters and Re- 
ineries. 


062,314 


061,638 


061,486 


060,513 


061,620 
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PB90-266594/GAR 
SMITH, T. D. 

Development of an Electronic Data Gathering System for 

— Engineering (EDGGE) Unit for 4 Highway Sys- 

Pe90-265661 /GAR 060,004 
SMITH, T. O. 

Two-stage, close coupled catalytic liquefaction of coal. Fifth 
quarterly report, 1 October-31 December 1989. 

DE90013056/GAR 060,421 
SMOLENSKY, L. A. 


—— residential warm-air heating system. Phase 2 
inal report, it 1, 1988-March 1, 1990. 
e900 5237/ AR 059,791 


SMOLLECK, H. A. 


Effects of pul: 
DE90013049/GA' 


SMOOT, G. F. 


Cosmic 2 Ceres Radiation Study Sunyaev-Zel’dovich 


Effect and Small — Scale Anisotropy. 
AD-A224 782/3/GA 059,667 


SNEL, H. 


Parameterstudie naar yrs Np eee cea d peg 
naaf, met behulp van PHATAS-Ill. (Parameter study on the 
performance of a rotor with a hinge pin by means of 
PHATAS-II). 

DE90797036/GAR 


SNELL, M. K. 
ASSESS Outsider module with multiple analyses. 
DE90013312/GAR 

SNOEW, P. 


VIERS-1 Project. The Delft Wind/Wave Experiment: Experi- 
ment and First Results, Part 1. 
N90-23779/3/GAR 061,452 


SNYDER, E. J. 
Analysis of aoontee Tunneling Microscope 
Graphite Surfaces R Ar(+ ) lon Bombardment. 
AD-A225 037/1/GAR 061,930 
Effects of Tip-Broadening and Asymmetry on Scanning 


Tunneling Microscope Topographs. 
AD-A224 883/9/GAR 061,921 


SNYDER, H. L. 
Complex Cognitive Performance and Antihistamine Use 
(Executive Summary). 
AD-A224 602/3/GAR 061,181 


SNYDER, S. C. 


Phenomenology, diagnostics, and non-LTE effects in 
plasma-particle interactions. 
DE90013088/GAR 061,879 


SOBIESZCZANSKI-SOBIESKI, J. 


Overcoming the Beliman’s Curse of Dimensionality in Large 
Optimization Problems. 
N90-23391/7/GAR 059,610 


SOCOLOW, R. S. 


Water Resources Data for Massachusetts and Rhode 
Island, Water Year 1988. 
PB90-266297/GAR 


SODEN, D. L. 


Managing Florida’s Coastal Resources: Technical Complex- 
ity and Public Attitudes. 
PB90-272147/GAR 


SOEDER, R. H. 


NASA Lewis Icing Research Tunnel User Manual. 
N90-23407/1/GAR 


SOH, W. Y. 


Computational Analysis of the Flowfield of a Two-Dimen- 
sional Ejector Nozzle. 
N90-23406/3/GAR 060,090 


SOHN, C. W. 


Performance of an Ice-in-Tank Diurnal ice Storage Cooling 
System at Fort Stewart, Georgia. 
AD-A224 739/3/GAR 


SOLDANO, E. 


ENEA Reference Atmosphere Facility for Testing Radon 
and Daughters Measuring Equipment. 
PB90-255316/GAR 061,504 


SOLIN, J. 
Vaesymismitoitus 1990 (Fatigue Design 1990). 
PB90-266941/GAR 

SOLOMON, A. D. 
Cooperative effort of research in latent heat thermal 


energy 
storage. Foreign trip report, July 27-September 30, 1987. 
DE90012339/GAR 060,569 


SOLOMON, P. R. 


Fundamental studies of retrograde reactions in direct lique- 


faction. Sixth quarterly report, January 1-March 31, 1990. 


DE90012519/GAR 060,420 
SOLOMON, S. B. 
Standardization of Rn-222 at the Australian Radiation Labo- 
PB00.255965/GAR 
SOMMELJER, B. P. 
Block Runge-Kutta Methods on Parallel Computers. 


060,651 


loads upon an electric power grid. 
060,374 


060,527 


061,683 


Topographs of 


060,748 


061,441 


059,618 


060,508 


060,944 


061,509 


SPAIN, E. H. 


N90-23982/3/GAR 060,184 
i of the R Kutta-Chebyshev 

he ge Properties unge- 

N90-24038/3/GAR 061,025 
SOMMERVILLE, D. R. 

Method for Determining Droplet Size Distributions and Eva- 

— Losses Using Paper impaction Cards and Dye 

r 

AD-A225 153/6/GAR 059,902 

SOMSEL, J. 


Alarm ing Syst 
DE90013091/GAR 
SONNIER, C. S. 
ar ae SER ER ON Saye ee 
ES0013841/GAR 061,691 
Some implications of the application or removal of agency 
seals by facility operators. 
DE90013510/GAR 
SONON, J. 


SILEX Beacon E 
N90-23726/4/ GAR 


SORENSEN, J. H. 

Evaluating protective actions for chemical agent emergen- 

cies. 

DE90012030/GAR 059,787 
SORNBORGER, A. 

Applications of neural networks in high energy physics. 
DE90013325/GAR - 062,080 


SOTIRCHOS, S. V. 
Pore structure and reactivity changes in hot coal gas desul- 
furization sorbents. Technical progress report, January- 
March 1990. 
DE90010974/GAR 060,600 
SOUMAGNE, G. 
Mode structure in an optically pumped D(sub 2)O far infra- 


red ring laser. 
DE90620609/GAR 061,863 


SOUTH, D. 
Estimating the effect of generating unit age on EFOR and 
oe units operating between 1964 and 
DE90013690/GAR 060,354 
SOUTH, D. W. 
Simulation’ System (CRESS). Confguration fr projecting 
emissions from commercial and residential sources: 1 
test runs. 
DE90013534/GAR 060,546 
Commercial and Residential Energy Use and Emissions 
Simulation — (CRESS): Selection process, structure, 


and 
060,620 


061,630 


061,688 


061,865 


capabilities. 
DE90013533/GAR 


Effect of generating unit age on the cost and performance 
of US fossil-fired steam units. pioneer bap es ne a 
the effect of generating unit age on the performance of 
coal-fired steam units. 

DE90013536/GAR 060,352 


Macroeconomic impacts of clean coal technologies and 


acid rain legislation: A comparative analysis. 
DE90013542/GAR 060,621 


Technology choice in a least-cost expansion analysis 
framework: Implications for system reliability. 
DE90013675/GAR 060,353 


SOWELL, E. F. 
and system reduction in SPANK. 
DE90013872/GAR 060,548 
Radiant transfer due to lighting: An example of symbolic 
= generation for the simulation problem analysis 
DE90013360/GAR 059,796 
SOWIZRAL, H. A. 
Distributed User Services for Supercomputers. 
N90-23976/5/GAR 
SOYER-GOBILLARD, M. O. 


Effets des Organophosphores a |'Echelle Cellulaire en 
Milieu Marin. Protection de I'Homme et et de Son Environ- 
nement (Effects of Organophosphates on Cells in Aquatic 
Environments. Protection of Man and His Environment). 
PB90-266859/GAR 


060,753 
SPACCAMELA, A. M. 
Probabilistic a of the Minimum Weighted Flowtime 


Scheduling Problem. 
N90-24091/2/GAR 061,079 


SPAETH, M. 
Testresultaten van de FLEXHAT rotor met passieve regel- 
tip. Versie 1. (Test results of the FLEXHAT rotor with pas- 
sively controlled rotor. Version 1). 
DE90797037/GAR 060,528 


SPAIN, E. H. 
Stereo Advantage for a Peg-in-Hole Task Using a Force- 
itor. 


Feedback 
AD-A224 604/9/GAR 060,845 


December 1, 1990 PA-61 


060,124 





SPALEK, G. 


Binary rf compression experiment at SLAC. 
DE9001 /GAR 


SPANNER, G. E. 
Impact evaluation of an energy savings plan project at Bel- 
eS an 
'90013373/GAR 059,658 
ag a 
‘ormation of cubic Li(sub 2) phases from Al(sub 3)Ti and 
substitutions for 


Alu ae by ban transition metal  eeasri 
SPECTOR, J. M. 


ae oe and Developing an Advanced Instructional 
AD Ao24 76075 760/9/GAR 059,737 
SPIAK, S. H. 
Fabrication and assembly of BOLVAPS ceramic-option half 
DE90012012/GAR 061,466 
SPIEKSMA, a 
Recurrence —. es a Markov Chain 
vagy Btn to an Open Jackson Network. 
N90-24099/5/GAR 061,083 
Existence of Sensitive Optimal Policies in Two Multi-Dimen- 
sional fave Models. 
N90-24080/5/GAR 061,062 
SPIELER, H. 
Monolithically integrated detector-preamplifier on high-resis- 
Dodoo tse4 3844/GAR 062,179 
SPINDT, C. A. 


062,110 


Hi simulation of field emission. 
90013640/GAR 


SPINNER, B. 
heat pumps. 


ARC: Chemical 
DE90501077/GAR 
SPYCHALSKI, S. E. 
Noise Package: An Autonomous Ambient Noise Measure- 
ment y 
4 852/4/GAR 060,237 


SRAGANIAN, R. 
DNA Encoding IgE Receptor alpha Subunit or Fragment 


PAT-APPL-7-127 214/GAR 061,149 
SRINIVASACHAR, S. 

Transformations of inorganic coal phon Fog one in combus- 

tion systems: Part 2, Sections 7 and A and 

dees | fad cqpen Genter 2? December 29, 

og! — quarterly report No. 13, October-December 

DE90014468/GAR 060,052 
SRINIVASAN, L. 

Vapor-liquid equilibrium of coal derived fluids by continuous 


DE90012397/GAR 060,419 
SRIVASTAVA, P. C. 


Radiopharmaceutical 
Beoootates han 


zeny 81008 

SRIVASTAVA, Y. N. 

Topics in gauge theories and the unification 
interactions. Progress report, 


062,118 


060,503 


and chemotherapeutic drug technolo- 
October 30-December 30, 1987. 
061,215 


chemistry. Foreign trip report, June 
061,219 


of elementary 
a March 1, 1990-Febru- 
5%00013438/GAR 062,090 
SRIVATSAN, T. S. 


Review a oie. Fracture Behaviour and 


AD ADEs 16012) 150/2/GAR — 060,968 
ST, A. K. 
—— for a the Dielectric Constant of Polyimides 
PA Niet 008 B72 060,900 
ST JOHN, J. W. 

Ice Loads and Ship Response to Ice. Summer 1982/Winter 


1983 Test pa poe 
AD-A224 639/5/GAR 061,747 
STABELL, E. E. 
ay Semaeye thts Se Cae 
eae: Plectreuridae): A Case Report. 
AD-A225 092/6/GAR 061,253 
STACK, H. F. 


Structure-Activity Relationships. Computerized Systems. 
PB90-263476/GAR 1896 1.260 


STAGE, A. R. 


Representing Growth Response to Fertilization in the Prog- 
nosis Model for Stand Development. eames 
1, 


eeu of dielectric thin film mirrors. 
Deseo 3at 3485/GAR 


061,856 
STAM, W. J. 


SE Se oo ees eee, 
s -_ccmaeaaaaas : National and international devel- 
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DE90797051/GAR 060,535 

Certificering van windturbines: Voortgang, knelpunten en 

toekomst. (Certification of wind turbines: Progress, bottle- 

necks and future). 

DE90797052/GAR 060,536 
STANBRO, W. D. 

THIEF: An interactive simulation of nuclear materials safe- 


90013185/GAR 061,681 
STAPLE, A. E. 
Minimisation of Helicopter Vibration through Active Control 
of Structural Ri ; 
AD-P005 985/7 059,602 


STARBUCK, J. M. 
Damage States in Laminated Composite Three-Point Bend 


pepe ee tal-Analytical Correlation Noise 


STARKENBURG, B. 
Adaptive Integration Over a Triangulated Region. 
PB90-269499/GAR 

STARKMAN, G. 

Baryon number dissipation at finite temperature in the 
standard model. 


DE90013181/GAR 062,066 
STARKS, M. W. 


Vulnerability Science: A R a Criticism of the Bal- 
listic Research Laboratory's uinerabilty Modeling —_. 
AD-A224 785/6/GAR 060, 


STAVN, R. H. 


oe. Two-Flow Models, and the Problem of Irra- 
ince Inversion in Estimating Optical Parameters. 
AD A224 713/8/GAR 061,839 


STEARS, J. H 


Roof Truss Contact Forces. 
PB90-268830/GAR 


STEEDMAN, R. S. 
oc ayaa of ‘es Geotechnical Centrifuge Model Test 


PBo0 270 VGAR 059,986 
STEELMAN, B. S. 

payee for Quantitative Se of Experimental 

AD ADDS OTT /IIGAR 061,267 
STEFFEN, K. 

Soabeey lattice proposal for polarized beam acceleration 

in ¥ 

DE90014098/GAR 062,226 


STEIMLE, T. C 


Growth Studies of CVD-MBE by In situ Diagnostics. 
AD-A224 661/9/GAR 


STEIN, L. 


061,050 


061,420 


"061,910 


Neuronal Mechanisms of Intelligence. 
AD-A224 897/9/GAR 


STEINBERG, A. G. 
——— of Ave Commissioned and Noncommissioned 


AD-Az24 899/2/6 
AD-A224 933/2/GAR 061,285 
ee B. M. 


igh Temperature Flexible Seal. 
PA ENT-4 917 302 


STELLAR, F. W. 
Investigation of Aircraft Maneuverability and Agility. (Final 
Report for June 1989-May 1990). es 
AD-A224 587/6/GAR 061,317 


STEPHENS, W. W. 
Bureau of Mines Development of Titanium Production 
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west). Sockeye Salmon. 

AD-A224 838/3/GAR 061,698 


Species Profiles. Life Histories and Environmental Require- 
ments of Coastal Fishes and Invertebrates (Pacific South- 


west). Aig Crab. 
AD-A224 837/5/GAR 061,697 
THOMAS, J. F. 


Processing Science: Characterizing Flow Behavior of High 
Temperature Structural Materials. 
AD-A224 898/7/GAR 059,789 


THOMAS, V. A. 
Three-dimensional particle-in-cell very me of relativistic 
electron beam production and transport for KrF laser pump- 
e901 3050/GAR 
THOMAS, W. A. 


Status and New Capabilities of Computer Program HEC-6; 
“Scour Sos acura ts Pees ana Pemeovas ire 
AD-A225 194/0/GAR 059,982 


THOMPSON, C. B. 


Role of the CD28 Receptor in T-Cell Activation. 
AD-A224 892/0/GAR 


THOMPSON, D. C. 


COP Gage error 
DE! 99/GAR 


THOMPSON, F. R. 


Bird Densities and Diversity in Clearcut and Mature Oak- 
Hickory Forest. 
PB90-266578/GAR 061,439 


THOMPSON, N. 


Marine Turtle Habitat Plan. 
PB90-272113/GAR 


THOMPSON, R. D. 


Behavioral-Physiological Effects of Red Phosphorus Smoke 
Inhalation on Two Wildlife Species. 
AD-A225 165/0/GAR 061,255 


THOMPSON, S. L. 


BUCKL: X-ray energy deposition code. 
DE90013597/GAR 


THOMPSON, W. T. 
Impact of Planetary Boundary Layer Processes on Fronto- 


enesis. 
D-A225 070/2/GAR 059,709 
THOREN, S. J. 
Extension of a Three-Dimensional Viscous Wing Flow Anal- 


ysis. 
N90-23348/7/GAR 
THORKELSON, D. 


HOV Compliance Monitoring and the Evaluation of the 
HERO Hotline Pr im. 
PB90-266693/GA 


THORNE, J. R. G. 


Excited state dynamics of poly-di-n-hexyl-silane. 
DE90012998/GAR 


TIEGS, T. N. 
High temperature strength of SiC whisker-reinforced silicon 
nitride composites. 
DE90013822/GAR 
TIEMAN, T. C. 


GaAs MMIC Mixer for 8-12GHz, Based on 0.5 micrometer 
Gate Length D-MESFETS. Volume 1. Design and Layout-- 
Translation. 

AD-A225 062/9/GAR 


TIERNEY, J. W. 


Solid superacids as coal liquefaction catalysts. Quarterly 
report, October 1989-January 1990. 
DE90009021/GAR 059,904 


Use of ultrasound for enhanced direct coal ——. 
ew technical progress report, October. 
DE90009019/GAR 

TIGGES, C. P. 


ee | and irradiation effects in melt grown TI-Ca- 
Ba-Cu-O si tals. 
DE900133 fon 061,953 


TIGNER, M. 


Where is the SSC today. 
DE90014103/GAR 


TIKALSKY, P. J. 


Effect of Fly Ash on the Sulphate Resistance of Concrete. 
PB90-267097/GAR 059,993 


TILGNER, A. 


Electronic excitations in polysilanes: Frenkel excitons of a 
disordered chain. 
DE90013492/GAR 059,927 
Excited state av, of poly-di-n-hexyl-silane. 
DE90012998/GAR 

TILLERSON, J. R 


— reference seal system design: Waste Isolation Pilot 
ant. 


061,468 


061,099 


060,799 


061,714 


062,116 


059,563 


062,401 


059,919 


060,915 


060,267 


060,413 


062,231 


059,919 


PERSONAL AUTHOR INDEX 


DE90013557/GAR 
TILLSON, J. 


Devising an Arms Control Proposal for Tactical Air Forces. 
AD-A224 582/7/GAR 061,316 


TIMBERLAKE, J. 
Instrument for measuring the momentum flux from atomic 
and charged particle jets. 
DE90013620/GAR 
TIMMERMAN, C. L. 
laa tank vitrification: Engineering-scale test re- 
sults. 
DE90013507/GAR 060,704 
TISONE, G. C. 
Laser-produced lithium ion source for pulsed-power inertial 
confinement fusion. 
DE90013401/GAR 061,470 


TISSEN, J. T. W. 


Molecular dynamics simulation of molten alkali carbonates. 
DE90797044/GAR 059,940 


TISSUE, B. M. 


061,590 


061,892 


Comparison of the spectra and dynamics of Er(sup 3+ 
):¥(sub 2-x)Sc(sub x)O(sub 3) (xk = 0,1,2). 

DE90013180/GAR 060,876 
bape oe F. K. 


Ammonia Chemisorption on Gallium Arsenide Clusters. 
AD-A224 929/0/GAR 059,876 


TJOA, K.S. 


Entstaubung von Industriegasen bei 
geringem Platzbedarf. Erfolgskontrolibericht. ( 
of a novel, — energy-saving electric scrubber for de- 


. Activity control report). 
$157 A80-81415/GA 41 S/GAR 060,663 


TJONJOEKTUIEN, G. R 


Area-Time Efficient Adders. 
N90-23905/4/GAR 


be K. W. 


060,123 


ine Whitney fed thermographic phosphors. Part 1, Pratt 

ed-blade test; Part 2, Virginia Polytechnic In- 

couhe urbe blade test. 
DE90013269/GAR 


TOBY, B. H. 
oo in Ti(sub 2)CaBa(sub 2)Cu(sub 2)O(sub 8) and 
Ti(sub 2)Ba(sub 2)CuO(sub 6) studied by pair distribution 
function and Rietveld analysis. 
DE90013669/GAR 061,956 
Symmetry breaking oxygen displacement in superconduct- 
2s0013670/GAR 061,957 
TODD, J. A. 


Microstructural studies of advanced austenitic steels. 
DE90012981/GAR 


TODD, J. F. 
Radium Isotopes in the Orinoco Estuary and Eastern Carib- 
bean Sea. 


AD-A225 174/2/GAR 
TOET, A. 


Morphological Sampling. 
N90-24044/1/GAR - 


TOKUMOTO, H. 
UHV-STM System for Investigation of Compound Semicon- 


ductors. 

PB90-267915/GAR 061,966 
TOMAINE, R. L. 

fern of Operational Requirements on LHX Concept 


‘ormulation. 
AD-P005 976/6 059,593 
TOMITA, B. 
Novel Phenol Derivative and Process for the Production of 
the Same 


PAT-APPL-7-574 014/GAR 
TOMPKINS, J. 
Performance of full-length SSC model dipoles: Results from 


1988 tests. 
DE90013035/GAR 062,042 
TONCK, A. 


Someeenes d’'UN ent de oe > Forces = 
lace et janorheologie (Development of a Device for 
Surface Tension Measurement and Phenomenological Rhe- 
N98 33568/0/GAR 
TOOHIG, T. E. 
Conventional facilities considerations in the configuration of 
a major accelerator laboratory. 
DE90014236/GAR 062,248 
TOOLEY, R. D. 


Secure container for use within glove boxes. 
DE90013363/GAR 061,685 


Universal Authenticated Item Monitoring System “us 
DE90013364/GAR 


TORKELSON, T. C. 


lapsa 2 Small-Scale System Specification. 
N90-24103/5/GAR 


060,068 


G 


061,764 


060,215 


059,958 


060,953 


TROIANO, J. 


TORRES, T. M. 
Initial reference seal system design: Waste Isolation Pilot 
DE90013557/GAR 061,590 

TORTORELLI, L. J. 

Investigations of some aspects of chemistry in alkali chlor- 
oaluminate melts. 
DE90012290/GAR 059,910 

TOSTI, S. 

ENEA Reference Atmosphere Facility for Testing Radon 
and Measuring Equipment. 
PB90-255316/GAR 061,504 

TOTAH, J. 

Laser Positioning System >. 


Helicopter Airborne 
N90-23399/0/GAR 
TOW, D. M. 


SS ae Se eee ee 
er thermal protection tile bonds. 
062,320 


See ern NES SED LI ND Ser DE 
De50012954/GAR 062,319 
TRABANDT, M. 


Models and for precompound angular distributions. 
DE90013475/GAI 062,092 
TRACI, R. M. 

Simulant Gas Test Technique Feasibility. 
AD-A224 878/9/GAR 


TRACY, J. G. 


Game and Pr bong = for isotopic tye gy 
‘oreign trip report, September 4-16, 1 
DE90012309/GAR 061,482 
TRACZYK, P. A. 


Alternative and innovative transport modes for moving US 
steam-coal exports to the Asian Pacific Basin. 
DE90013537/GAR 


TRAN, S. Q. 


Method of Formi i. RE Rae SRE ae 
Film Sensor Ther: Therewith 
PATENT-4 917 oo 


059,631 


060,474 


060,318 


Optical Fiber- ‘to-Channe! Waveguide Coupler. 
PATENT-4 930 854 


TRAVIS, C. C 


060,298 


for cancer risk assessment. 


ro Beery eport, Ji 7-19, 1988. 
Foreign trip r june 7- 
DE90012281/GAR 


Remedial action decision process. 
DE90014209/GAR 


061,128 


060,709 
risk management. For- 


060,762 


—— on risk assessment and 
in trip report, October 23-31, 1987. 
90012326/GAR 


TRBOJEVIC, D. 


Status of the SSC photodesorption experiment. 
DE90014044/GAR 


TREFFINGER, J. 
Evaluation of the National Register Eligibility of the Vermil- 
AD-A225 142/9/GAR 059,979 


TREMILLON, I. 


SILEX Beacon Equi 
N90-23726/4/GAR 


TRENTELMAN, H. L. 
See oe ae te Sa ee eaten hey 
Control Problem Feedback. 


Measurement 
N90-24004/5/GA\ 
TRETMANS, J. 


Formal Approach to 
N90-23964/1/GAR 
TRIMBLE, D. S. 
Investigations of some aspects of chemistry in alkali chlor- 
oaluminate meits. 
DE90012290/GAR 059,910 
TRIPATHI, A. 
Growth and Characterization of Ill-V Epitaxial Films. 
AD-A225 087/6/GAR 
TROELSTRA, A. S. 


Early History of Intuitionistic Logic. 
N90.23800/6/GAR 061,019 


Remarks on Intuitionism and the Philosophy of Mathemat- 


Ics. 
N90-23901/3/GAR 061,088 


TROIANO, J. 
Atrazine Leaching and Its Relation to Percolation of Water 
as Influenced by Three Rates and Four Methods of Irriga- 
tion Water Application. 
PB90-271735/GAR 059,647 
PA-65 


062,209 


061,865 


060,199 


Conformance Testing. 
060,176 


061,937 


December 1, 1990 





Comparison of ing Methods for Determination of Pes- 
ticide Residue on Leaf laces. 
PB90-271719/GAR 060,718 


 aaueaiaens 


Exvbting ing Mined Ve aves Ligands. 
AD- 004/1/GAR 
TROMMSDOFFF, H. P. 
Electronic excitations in polysilanes: Frenkel excitons of a 


disordered chain. 
DE90013492/GAR_ 059,927 


Excited state 
DE90012998/GA\ 


TROUSSLOT, F. 


Follow: of the i energy conservation politics. 
Methods and mucweten wih the case of Charente-Poitou. 
DE90501025/GAR 060,552 


TROYER, G. L. 


Automated calculation of alpha energy spectra. 
DE90014064/GAR 


TRUEMPER, J. 


Mir-Kvant-HEXE Hard X ray Light Curve of SN 1987A. 
N90-24197/7/GAR 059,680 


See of Black Hole Candidates with the Mir-Kvant 


HEXE. 

N90-24198/5/GAR 059,681 
TRUITT, T. H. 

Environmental Liabilities of Government Contractors and 


N90-24186/0/GAR 060,774 
TRUS, S. 
Guidelines for the Evaluation of Message Handling Systems 


implementations. 
PB90-269598/GAR 060,111 


TRYK, D. A. 
Electrode reaction 


celis. Final report. 
DE90009651/GAR 


TSAI, C. M. 
Submesoscale Structure of the California Current Near San 
Clemente Island. 
AD-A224 874/8/GAR 061,717 
TSAI, M. 


of poly-di-n-hexyi-silane. 
059,919 


062,211 


mechanisms in molten carbonate fuel 
060,510 


in Solid Solutions of La(5- 
Ce(4+ ) and he ); 0.0 
<or= 3) with a Fluorite-Related Structur 

‘059,867 


Electrical Conductivity 
2. ee 5+ /2) (M = 


<_0: 
AD-A225 082/7/GAR 
TSAI, M. L. 


Helical Sense in Thermotropic Liquid | Copolymers in 
Relation to the Structure of a Pendant Chiral Moiety. 
AD-A224 779/9/GAR 059,951 


TSE, D. T. 
Exploratory coprocessing research. Quarterly report No. 5 
September 1, 1989 to November 30, 1989. 
DE90008844/GAR 060,412 


TSE, P. K. 


TRUEX process solvent cleanup with solid sorbents. 
DE90013887/GAR 


TSENG, C. C. 
maga and Treatment Drugs for Organophosphorus 
AD Ao2e'977/9/GAR 061,248 
TSIPENA, F. R. 


New technique for dewatering suspensions. Final report. 
DE90009139/GAR a 060,695 


TSUBOTA, H. 
Color Ro pth Display (1): A Double-Layered Multicolor 


TN Display. 
PB90-268111/GAR 060,291 
TSUGAWA, S. 
— Control Method of Automated Vehicle with Machine 


POO 267510/ GAR 062,403 
TSUKAMOTO, S. 

Simulation Test for the Relative Motion of Separated sub- 

Boosters on M-3S2 with Nearly Half a Model Vehicle St- 

735 and Their Motion Analyses Using Inertial Sensors 

N90-23471/7/GAR 062,303 
TSUKASAKI, Y. 


Development of 4-Valve Methanol Lean Burn System. 
PB90-268145/GAR 060,082 


TSURU, K. 
———— * of 6.5% S 
Pag 260008/GAR 
TSUTSUMI, Y. 
Effect of Mirror-Finished Combustion Chamber on Heat- 
PB90-268152/GAR 060,083 
TUCHSEN, D. 


One step Tc-99m labeling of antibodies for use in inflam- 
mation imaging. 


PA-66 VOL. 90, No. 23 


061,670 


Si Steel Sheets to Audio Frequency 
060,306 


PERSONAL AUTHOR INDEX 


DE90012426/GAR 
TUCKER, D. M. 
Explorations of Anatomy of Connectionist Models for Visual 


Lexical Access. 
AD-A224 845/8/GAR 059,779 
TUCKFIELD, R. C. 


een uptake from burial ground alpha waste trenches. 
12045/GAR 060,564 


TUFTS, D. W. 


Robust, Adaptive Filtering for Data Transmission. 
AD-A224 853/2/GAR 


TULINIUS, H. 
Database for The Geysers geothermal field. Volume 1, Text 
and main figures. 
DE90014001/GAR 060,820 
Database for the Geysers geothermal field. Volume 2, Ap- 
— A, Steam flowrates and cumulative mass flows. 
E90013808/GAR 060,495 


onoee & So gan geothermal field. Volume 3: Ap- 
pendix B, Wellhead pressures and degree of superheat; Ap- 


— C, Injection rates and cumulative injection. 
90013811/GAR 060,496 


TUMMILLO, A. F. 
Life evaluation of valve regulated lead-acid batteries for cy- 
ications. 


cli 
060,341 


061,223 


060,112 


applica’ 
DE90013649/GAR 
Performance ae of advanced battery technologies 


for electric vehicle applications. 
DE90013895/GAR 062,378 
TUNNELL, T. W. 


pe on artificially ionized layers in the atmosphere. 
Foreign trip report, October 5-14, 1989. 
DE90013470/GAR 059,699 


TURKA, L. A. 


Geonomic Organization of the CD28 Gene. Implications for 
the Regulation of CD28 mRNA Expression and Heteroge- 


neity. 
AD-A224 920/9/GAR 061,142 
TURMAN, B. N. 
Insulations for metallic glasses in pulse power systems. 
DE90012757/GAR 060,296 
Repetitive high energy pulsed power module. 
DE90013076/GAR 
TURNBULL, A. D. 
iments at 7 elongations in Dill-D. 
DE90013217/GA 
TURNER, I. 


ADA Compiler Benchmarking: Initial Investigations. 
AD-A224 789/8/GAR 


TURNER, J. E. 
Implementation of on. equivalent meters. Foreign trip 


meer October 8-21, 1 
90012385/GAR 061,222 


Radiation pee. poe trip report, November 10, 1987- 
November 24, 198 
De90012347 GAR” 062,016 


TURNER, L. 
Confinement of nonneutral plasma in unconventional ge- 


ometries. 
DE90013048/GAR 062,052 
TURNER, M. S. 


Coe Baryon and Lepton Number in the Presence 
Electroweak Fermion-Number Violation. 
Noo-2at 23/3/GAR 062,263 


Periodic Signatures for the Detection of Cosmic Axions. 
N90-24122/5/GAR 062,262 


Thermal Relics: Do We Know Their Abundances. 
N90-24213/2/GAR 


TURNER, R. R. 


Mercury as an environmental pollutant. Foreign trip report, 
June 7, 1990-June 14, 1990. 
DE90013392/GAR 060,766 


TURPENING, R. 
Reservoir characterization by cross hole measurements. 
Semi-annual = report. 
DE90013750/GAR 
TUSKAN, G.A. 


Can prairie ecedeye ny | benefit from biotechnol 
DE90013281/GA\ om 


TWILLEY, R. R. 


Aquatic Plant Control Research Program: Effects of Salinity 
and Irradiance Conditions on the Growth, Morphol and 
Chemical Composition of Submersed Aquatic Macrophytes. 

AD-A225 023/1/GAR “bey, 703 


TYE, B. K 


Protein Involved in Minichromosome Maintenance in Yeast 
Binds a Transcriptional Enhancer Conserved in Eukaryotes. 
AD-A224 744/3/GAR 


TYLER, J. V. 
omg Paternity Establishment Practices. 


jeport. 
PB90-260894/GAR 
TYNDALL, R. L. 


Case Study: Multipoliutant Indoor Air Quality Study of 300 
Homes in Kingston/Harriman, Tennessee. 


060,330 


061,880 


060,138 


059,691 


061,366 


061,343 


1, 


Technical 
062,421 


PB90-263468/GAR 060,645 


Characterization of explosives processing waste decompo- 
sition due to —s Final, Phase 1 report. 
DE90011286/GA' 061,777 


UBONG, E. U. 


} ae ment of a Spark Assisted Direct Injection Multifuel 
ine Especially for Alcohol Fuels. 
Noo oar /0/GAR 060,081 


UDELL, C. J. 


Effectiveness evaluation of insider protection programs. 
DE90013866/GAR 061,692 


UEBELACKER, M. L. 
Potential Effects of OCS Oil and Gas Activities on Oregon 
and Washington Indian Tribes: Description of Overall Legal 
Environment and Legal Status of 16 Specified Tribes. 
PB90-263336/GAR 059,756 


UGUR, S. 
Observation of Transitions Between Electronic States at the 
(111) A Face of CdTe by Electrolyte Electroreflectance. 
AD-A224 824/3/GAR 061,918 


Study of Mercury Cadmium Telluride (MCT) Surfaces by 
Automatic Spectroscopic Ellipsometry (ASE) and by Elec- 
trolyte Electroreflectance. 

AD-A224 863/1 061,920 


UHLMANN, J. K. 


Algorithm for Improved Gating Combinatorics in Multiple- 

Target Liye 

AD-A224 700/5/GAR 060,260 
UITERWIJK, U. 


Operationele Digitale Landgebruikskaart 1:50,000; een On- 
derzoek Naar een Meervoudige Automatische Classificatie 
OP Basis van Spot- en Landsat Thematic Mapper Satelliet- 
beelden (Operational Digital Land Use MAP 1:50,000; In- 
vestigation of a Multiple Automatic Classification Based on 
Spot and Landsat Thematic Mapper Satellite Pictures). 

N90-23784/3/GAR 061,444 


UITTENBOGAARD, A. H. 
Distributed Hierarchical Routing. 
N90-23986/4/GAR 

ULAN, J. G. 
Microtomy of lar: 
DE90014182/GAR 

ULERICH, N. H. 
MSW subscale rotary combustor R&D support program. 
Final report. 
DE90010845/GAR 

ULLAL, H. S. 
Recent technological advances in thin film solar cells. 
DE90000321/GAR 060, 

ULLMAN, W. J. 

Nutrient Release Rates from the Sediments of Saginaw 
Bay, Lake Huron. 
PB90-264839/GAR 061,381 

UNDERWOOD, J. H. 

pend = Manganese Phosphate Coatings on Fatigue Crack 


Initiatio 
AD- Az24 931/6/GAR 060,938 


UNGER, R. L. 
Reducing Back Injuries in Low-Coal Mines: Redesign of 
Materials-Handling Tasks. 
PB90-265620/GA 


UNTERWEGER, M. P. 
NIST Primary Radon-222 Measurement System. 
PB90-255340/GAR 

UPATNIEKS, J. 


Diffractive Optical Elements. 
AD-A224 954/8 


UPCHURCH, B. T. 


Catalyst for Carbon Monoxide Oxidation. 
PATENT-4 912 082 


UPPULURI, V. R. R. 


Symposium on the Analytic Hierarchy Process. Foreign trip 
report, September 2, 1988-September 11, 1988. 
DE90012360/GAR 060,222 


URBAHN, H. 


Strahlenexposition der Arbeitskraefte und Abgabe radioak- 
tiver Stoffe mit der Fortluft bei der Wiederaufarbeitungsan- 
lage Karlsruhe. (Occupational radiation exposure and gase- 
ous radioactive releases of the Karlsruhe reprocessing 


plant). 
TIB/B90-81391/GAR 060,688 


URBAN, G. 


Abschaetzun: ung der Emissionen von Fluechtigen Organis- 
chen Verbindungen in Oesterreich (Appraisal of Emissions 
of Volatile Organic Compounds in Austria). 

PB90-260290/GAR 060,643 


Abschaetzung der Emissionen von Fluechtigen Organis- 
chen Verbi —e in Oesterreich. Kurzfassung ( 

of Emissions Volatile Organic Compounds in Austria. 
Abridged Version). 

PB90-260282/GAR 060,642 


particle zeolites for TEM. 
060,881 


060,455 


061,408 


061,507 


061,845 


059,943 





* aa aaa M. 


PB90- 14/GAR 
URTIEW, P. A. 

Parametric study of the dynamic JWL-EOS for detonation 

'90013486/GAR 061,790 

UTZINGER, M. 

a Re teal ts Cesc egy ca a 

DE90012501/GAR 060,570 
VALASEK, J. 


061,425 


— Metrics, Research, and Test. 
N90-23386/7/GAR 


VALAVANI, L. 
Robust and seas Control 
AD-A224 810/2/GAR 
VALENTINE, L. D. 


Applicat the Time to Proficiency Model for Simultaneous 
ication to Mul Jobs. 
A224 759/1/GAR 061,276 


wants F. 
fp anion experimentation Nees | oped and physi- 
cal economy models to the problems of nal energy 
Beeossi 023/GAR 060,551 


VALLET, C. E. 


059,609 


059,624 


lechniques in interfacial electrochemistry. 


F Ray 3-15, 1988. 
DE! 012372/GAR ° 059,916 


VALLIANOS, L. 
| se en a4 ees of Material Dredged from 
ederally Authorized Navigation Projects. 
AD-Aa2e 053/8/GAR 059,977 


VAN ANDEL, J. G. 
Biodegradatie Xenobiotica Vil. Verbeterde Verwijdering van 
O-Cresol in Aanwezigheid van Actieve Poederkool in Bior- 
eactoren (Biodegradation of Xenobiotics Vil. Improved Re- 
moval of ‘esol in Presence of Activated Carbon in Bio- 
cultures). 
PB90-257320/GAR 060,738 
VAN CITTER, R. 
Species Profiles. Life Histories and Environmental Require- 
ments of Coastal Fishes and Invertebrates (Pacific South- 
west). Du Crab. 
AD-A224 837/5/GAR 
VAN DE LINDE, F. J. 
Effect of Condensation in Clothing on Heat Transfer--Trans- 


lation. 

AD-A224 876/3/GAR 061,232 
VAN DER BORG, N. J. C. 

Acoustic noise measurements on the VSH 20-WPX-PRT1 

wind turbine rotor blades. 

DE90797106/GAR 060,540 


Tonaliteit en impulsiviteit van windturbinegeluid. (Tonality 
Isiveness of wind turbine noise). pa 


061,697 


and i 
BEO07Bv036/GAR 
VAN DER SCHOOT, A. 

Common ——— Point Stacking: A Macro Model Driven 


gabe Moveout. 
PB90-221052/GAR 


VAN DER SLOOT, H. A. 


Characterization of municipal solid waste incinerator resi- 
dues for utilization: Leaching properties. 
DE90797091/GAR 060,773 


VAN DER VELDEN, N. J. A. 


Warmtepompen in de glastuinbouw. Technisch-econo- 
mische evalutatie in samenwerking met het IMAG. (Heat 
imps in the Dutch glass-house i ). 

E90767944/GAR 059,646 


VAN DUYNE, G. D. 
Carbon Monoxide bee at Ley me (Silox = 
(t)Bu3SiO(-)): Physical, Theoretical, and Mechanistic Investi- 
noes 018/1/GAR 059,865 
VAN DYKE, J. W. 


Vulnerability of electric power to geomagnetic storms. 
DE90013929/GAR 060,376 


VAN EUJS, M. J. G. 
Analysis and of Two Strategies for Multi-item 
Inventory with Joint Replenishment Costs. 
PB90-270158/GAR " 059,520 
VAN EVERY, D. 
Slotted-wall research with disk and parachute models in the 
DSMA low-speed wind tunnel. 
DE90013631/GAR 059,630 
VAN GAASBEEK, J. 
MBB Simulation Facilities Applied for Rotorcraft Research. 
AD-P005 981/6 059,598 
VAN GESTEL, C. A. M. 


ited Criteria Document, 
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Low Prandtl Number Convection in a Rectangular Cavity 


= Longitudinal Thermal Gradient and Transverse G-Jit- 

N90-23695/ 1/GAR 061,827 
REPT-892-430-110 

Expert System for the Study of High Duty Bonded Joints 

ind Struct 

N90-23753/8/GAR 060,854 
REPT-892-430-112 

Solidification of Dilute Alloys under Fluctuating Residual 

N90-23535/9/GAR 060,979 
REPT-892-430-114 


060,921 


Composite A New Process. 
N90-23490/7/' 


AEROSPATIALE, CANNES LA BOCCA (FRANCE). 
CA-6/89 


Wearing of 5 rca at 4 K. 
N90-24139/9/GAR 


CA-7/89 


060,921 


061,797 


Based System for Hermes Orbital Operations 
N90-23443/6/GAR 062,298 


CA-8/89 
N90-23458/4/GAR 


IAF-89-382 


ISO Attitude and Orbit Control Subsystem. 
N90-23467/5/GAR 


REPT-892-440-101 
Autonomous Low Earth Orbit Navigation. 
N90-23458/4/GAR 


REPT-892-440-102 
Based System for Hermes Orbital Operations 


Ground 
N90-23443/6/GAR 062,298 


CA-1 





are 


Wearing o' a 
N90-24139/9/GAR 


REPT-892-440-104 
ISO Attitude and Orbit Control Subsystem. 
N90-23467/5/GAR 
AEROSPATIALE, CHATILLON (FRANCE). 


ETN-90-96625 
Viewpoint on the Contribution of Expert Systems of Lo- 


gistics. 
N90-24002/9/GAR 060,230 


REPT-892-320-101 
Viewpoint on the Contribution of Expert Systems of Lo- 


oe 
90-24002/9/GAR 060,230 
AEROSPATIALE, LES MUREAUX (FRANCE). 
ETN-90-96631 
Prediction Methods of Launcher Aeroelastic Stability. Ap- 
plication to the Ariane 5/Hermes Vehicle. Comparison 
with Test Results. 
N90-23451/9/GAR 062,331 


REPT-892-422-107 
Prediction Methods of Launcher Aeroelastic Stability. Ap- 
plication to the Ariane 5/Hermes Vehicle. Comparison 
with Test Results. 
N90-23451/9/GAR 062,331 


AEROSPATIALE, LES MUREAUX (FRANCE). ADVANCED 
STUDIES GROUP. 
REPT-892-422-104 
Conceptual Work at Aerospatiale on Air-Breathing and 
Non-Air-Breathing Recoverable Launchers. 
N90-23450/1/GAR 062,330 


S/DT/F-41029 
Conceptual Work at Aerospatiale on Air-Breathing and 
Non-Air-Breathing Recoverable Launchers. 
N90-23450/1/GAR 062,330 


a. MARIGNANE (FRANCE). DIV. OF 
HELICOPTERS. 
New Aasodnenic Design of the Fenestron for Improved 
Performance. 
AD-P005 987/3 059,560 
AEROSPATIALE, PARIS (FRANCE). 


CA-5/89 
Esprit 820:QUIC. QUIC Toolkit Demonstrator Applica- 


tions. 
N90-23590/4/GAR 060,829 


ETN-90-96624 
Software Maintenance on Airbus Family. 
N90-23931/0/GAR 

ETN-90-96649 
Proprietes Thermomecaniques de Nouveaux Materiaux 
Composites Sic/Vitroceramique (Thermomechanical 
Properties of New Composite Materials SiC/Glass-Ce- 


ramic). 
N90-23491/5/GAR 060,922 
REPT-892-111-101 
Software Maintenance on Airbus Family. 
N90-23931/0/GAR 
REPT-892-430-118 
Proprietes Thermomecaniques de Nouveaux Materiaux 
Composites Sic/Vitroceramique (Thermomechanical 
Properties of New Composite Materials SiC/Glass-Ce- 


ramic). 
N90-23491/5/GAR 060,922 


REPT-892-440-105 
— 820:QUIC. QUIC Toolkit Demonstrator Applica- 


NQ0-29590/4/GAR 060,829 
AEROVIRONMENT, INC., MONROVIA, CA. 


Mixing Height Analysis of Data Collected during the 
AMP 1985 Intensive Measurement Periods. 

(OCS/MMS-89/0036) 

PB90-263393/GAR 059,705 
AGENCE FRANCAISE POUR LA MAITRISE DE L’ENERGIE, 
PARIS. 

AFME-FR-7 
on amen of energy data (1975-1986) for Guadeloupe, 
Martinique, Guyane and Reunion. 
DE90784621/GAR 060,401 
AFME-FR-10 

Ten a of pilot technical applications of energy con- 

servation in the ii 

DE90501022/GAR 060,550 


AFME-FR-11 
en 


062,344 


059,628 


059,628 


and energy conservation - a pratical guide 


managers and maintenance jineers. 
bes07sbes2/ Gan ses 060,406 
AFME-FR-18 
ices - 1984-1987. 


E prices 
DE90784629/GAR 
AFME-FR-19 


Research and Development at the AFME. 
DE90784631/GAR 


AFME-FR-22 


DE90784633/GAR 


AFME-003 
Energy in cities. 


CA-2 VOL. 90, No. 23 


060,555 


060,556 


and energy conservation: a hand book for 
and maintenance 
060,404 


CORPORATE AUTHOR INDEX 


DE90784641/GAR 


AFME-82.066.5 
Socioeconomics of energy - 1982-1985 operation reports. 
DE90784623/GAR 060,402 


AFME-82.066.6 
Rational use of electricity - 1982-1985 operation reports. 
DE90784625/GAR 060,403 


AFME-83.0097 : ‘ 
Heat pump and heliogeothermal space heating Aulnay- 
sous-Bois. The 1985 season. 
DE90501076/GAR 


AFME-83.1175 
Solar powered pumping systems. Existing material, cost 
of a cubic meter, comparison with other pumping sys- 
tems, maintenance, appendix. 
DE90790628/GAR 060,579 


AFME-84-1724-5 q , 
Dynamic tests of wind turbine metallic blades (Lamboley 


process). 
DE90501072/GAR 
AFME-85.05.1016 


Energetic up-grading of wells in arterian basins. 
DE90790625/GAR 061,380 


AFME-85-05-1038 ' , 
Study and development of a mounted complier for wind 


turbines. 
DE90501073/GAR 060,515 


AFME-85.06.1017 
Wind potential energy determination at Cammazes site. 
DE90790626/GAR 060,523 


AFME-85.09.1134 
Briquetting of agricultural and forestry residues in the de- 
veloping countries: a synthesis of the publications on this 
subject and a summary of experiences. 
DE90784639/GAR 060,486 


AFME-85.91.1002.5 
Socioeconomics of energy - 1982-1985 operation reports. 
DE90784623/GAR 060,402 


AFME-85.91.1002.06 
Rational use of electricity - 1982-1985 operation reports. 
DE90784625/GAR 060,403 
Are oT" -0002(Vol.1) 
RSEM: Rapport d’activite. Tome 1. (PIRSEM: 1987 on- 
same review. Volume 1). 
060,553 


060,558 


060,498 


060,514 


DE90501029/GAR 


CONF-8706413 
Energy in cities. 


DE90784641/GAR 060,558 


AGRICULTURAL RESEARCH SERVICE, BELTSVILLE, MD. 


ARS-81-PT-1 
Proceedings of the International Symposium on Water 
Quality Modeling of Agricultural Non-Point Sources. Part 
1. Held at Utah State University, Logan, Utah, on June 
19-23, 1988. 
PB90-258773/GAR 060,739 


ARS-81-PT-2 
Proceedings of the International Symposium on Water 
Quality Modeling of Agricultural Non-Point Sources. Part 
2. Held at Utah State University, Logan, Utah on June 
19-23, 1988. 
PB90-258781/GAR 060,740 


AIR FORCE ACADEMY, CO. 


USAFA-TR-90-4 
Computer Programming and Group Theory. 


AD-A225 155/1/GAR 061,007 


AIR FORCE ARMAMENT LAB., EGLIN AFB, FL. 


AFATL-TR-90-15 
Infrared Material Property Measurements with Polarimetry 


and Spectropolarimetry. 
AD-A224 940/7/GAR 061,844 


- FORCE HUMAN RESOURCES LAB., BROOKS AFB, 


AFHRL-TP-90-52 
Designing Developing an Advanced instructional 


Design Adviso 
AD-A224 760/9/GAR 059,737 


AFHRL-TP-90-57 
in Evaluation for Personnel, Training, and Human 
Factors (DEPTH). 
AD-A224 757/5/GAR 059,782 


AFHRL-TR-89-66 
Human Factors Design Guidance during the Conceptual 
Design Phase of System Development: A Methodological 


Approach. 
AD-A224 667/6/GAR 059,781 


AFHRL-TR-90-32 
ow Human-Centered Systems: Circa 2039 Scenar- 


AD-A225 075/1/GAR 061,328 


= FORCE INST. OF TECH., WRIGHT-PATTERSON AFB, 


AFIT/CI/CIA-90-15D 
Application of Computers for Experiment Design, Data 
Acquisition, and A in the Chemistry Laboratory. 
AD-A224 644/5/GA 060, 
AFIT/CI/CIA-90-016D 
Relational Contract: Applicable to Department of Defense 


061,274 


Contracts. 
AD-A224 704/7/GAR 


AFIT/Ci/CIA-90-017D 
Studies of Thin Film Chemical Sensors Using the Quartz 
Crystal Microbalance. 


AD-A224 681/7/GAR 


AFIT/CI/CIA-90-019D 
EQCM Measurements: Redox-Induced Changes in Sol- 
vent and lon Content in Anchored Redox Monolayers of 
Organosulfur Compounds and Their Electrocatalysis on 
Gold Electrodes. 
AD-A224 679/1/GAR 059,887 


AFIT/CI/CIA-90-020D 
Evaluation of a Modified Simulated Annealing Algorithm 
for Various Formulations. 
AD-A224 678/3/GAR 


AFIT/CI/CIA-90-021D 
Influence of Cold Exposure on Ventilation, Respiratory 
Heat Loss, and Pulmonary Deposition/Clearance. 
AD-A224 680/9/GAR 061,229 
AFIT/CI/CIA-90-033 
Application of the A* Search to Trajectory Optimization. 
AD-A224 677/5/GAR 062, 


AFIT/CI/CIA-90-034 
Assessment of Media Coverage of the B-2 Stealth 


Bomber. 
AD-A224 646/0/GAR 060,115 


AFIT/Cl/CIA-90-037 
Perioperative Heat Conservation: Use of the Reflective 
Blanket, Leggings, and Head Cover on the Surgical Pa- 


tient. 
AD-A224 578/5/GAR 


AFIT/CI/CIA-90-038 
Biodegradation of Jet Fuel in Vented Columns of Water- 
Unsaturated Sandy Soil. 
AD-A224 705/4/GAR 060,761 


AFIT/CI/CIA-90-039 
Combination of Atracurium and Vecuronium Compared to 
Vecuronium Administered Alone: Evaluation of the Time 
of Onset, Duration of Action, Intubating Conditions, and 
Cardiovascular Effects. 
AD-A224 703/9/GAR 061,183 


AFIT/CI/CIA-90-042 
Survivability Enhancements for Military Communications 
Satellites. 
AD-A224 683/3/GAR 061,273 


AFIT/CI/CIA-90-043 
Use of Power Balance to Model Converging Flows in Bi- 
lateral Junctions for Ventilation Systems. 
AD-A224 684/1/GAR 059,788 


AFIT/CI/CIA-90-044 
Injury Severity Scores and Nutritional Status in the 
Trauma Patients. 
AD-A224 685/8/GAR 061,121 


AFIT/CI/CIA-90-045 
Data Security and Integrity in Open Networks: A Proto- 
type Implementation of Internet Standard Privacy-En- 
hanced Electronic Mail. 
AD-A224 641/1/GAR 060,095 


AFIT/CI/CIA-90-049 
Monolithic Dual-Gate MESFET Circuit for L-Band Mixers. 
AD-A224 686/6/GAR 060,265 


AFIT/CI/CIA-90-051 
Secondary Side CMOS Feedback Control Integrated Cir- 


cuit. 
AD-A224 580/1/GAR 060,264 


AFIT/CI/CIA-90-053 
Comparison of Power Perceptions Held by Female Nurse 
and Female Business Executives. 
AD-A224 955/5/GAR 059,769 


AFIT/CI/CIA-90-054 
Regulation of Glutathione in a Rat Diploid Hepatic Epithe- 
lial Cell Line. 
AD-A224 688/2/GAR 061,094 


AFIT/CI/CIA-90-055 
pe ome Orbital Crowding: An Analysis of Problems 


and Solutio 
AD-AD2S 5 581/9/GAR 062,332 


AFIT/CI/CIA-90-056 
Effect of Structured Preadmission Preoperative Teaching 
on Patient Outcomes After Abdominal Surgery. 
AD-A224 579/3/GAR 060,789 


AFIT/CI/CIA-90-057 
Power Line Aberrations and Their Effects on Health Care 
Facility Microprocessor Equipment. 
059,776 


059,846 


061,051 


061,228 


AD-A224 643/7/GAR 


AFIT/CI/CIA-90-058 
Testing of a Model to Estimate Vapor Concentration of 
Various Organic Chemicals. 
AD-A224 956/3/GAR 060,591 


AFIT/CI/CIA-90-059 
American Catholic Responses to Evolutionary Theories, 


1845-75. 
AD-A224 682/5/GAR 059,735 


AFIT/CI/CIA-90-060 
Detecting Target Words While Monitoring Multiple Audito- 
ry Inputs. 
AD-A224 687/4/GAR 
AFIT/CI/CIA-90-062 
Methodology for Determining Consumer Attitudes and 
Behavior Air Force Appropriated Dining. 
AD-A224 645/2/GAR 059,762 
AFIT/CI/CIA-90-063 


Normative Data Si of Isometric Neck Strength in 
Healthy, Adult, Males Ages 18-35. 


061,194 





AD-A224 642/9/GAR 061,193 


AIR FORCE OCCUPATIONAL MEASUREMENT CENTER, 
RANDOLPH AFB, TX. 
Occupational Therapy Career Ladder AFSC 913X1. 
AD-A225 012/4/GAR 059,757 


Education Career Ladder AFSC 751X0. 
AD-A225 015/7/GAR 


AIR UNIV., 
INST. 


061,292 
MAXWELL AFB, AL. AIRPOWER RESEARCH 


AU-ARI-88-13 
Quality Improvement: Does the Air Force Systems Com- 
mand Practice What It Preaches. 
AD-A224 615/5/GAR 


AU-ARI-89-4 
Air Base Security: Developing an Operational Doctrine. 
AD-A224 640/3/GAR 


AU-ARI-89-6 
Building Blocks in Space. 
AD-A224 614/8/GAR 062,291 


AIRPORT OPERATORS COUNCIL INTERNATIONAL, 
WASHINGTON, DC. 
Navigation Requirements: What They Are and Where 
They Come from. 
N90-23422/0/GAR 


AIX-MARSEILLE-2 UNIV. (FRANCE). INST. DE 

MECANIQUE DES FLUIDES. 
Etude Experimentale de la Couche Limite Instationnaire 
sur une Plaque Plane Oscillante. Optimisation et Valida- 
tion d'un Code de Calcul de Couplage Ecoulement Po- 
tentiel/Couche Limite Autour d’une Plaque Plane et d’un 
Profil Oscillant (Experimental Study of the Unsteady 
Boundary Layer on a Plane Oscillating Plate. Optimization 
and Validation of a Code to Compute Potential Flow/ 
Boundary Limit Coupling around a Plane Plate and Oscil- 
lating Airfoil). 
PB90-265695/GAR 059,578 

AIX-MARSEILLE-3 UNIV. (FRANCE). 

FRNC-TH-3465 

Algorithms for the calculation of liquid-vapor equilibriums 
and the setting of parameters characterizing heavy petro- 
leum fractions. 
DE90506105/GAR 

AKADEMIYA NAUK SSSR, MOSCOW. 

CONF-890859 

12. European crystallographic meeting. V. 2. Collected 


abstracts. 
DE90706092/GAR 061,962 


INIS-SU-163 
12. European crystallographic meeting. V. 2. Collected 
abstracts. 
DE90706092/GAR 061,962 
ALABAMA UNIV., HUNTSVILLE. 
Manufacturing Modernization Program: The Apparel In- 
dustry Project. Executive Summary. Technology Transfer 
to the Apparel Manufacturing Industry. Final Report. 
Volume 1. Project Narrative. Volume 2. Details of Task 
Requirements. 
(ARC-90-15) 
PB90-267162/GAR 
ALABAMA UNIV. IN BIRMINGHAM. 
Mechanisms of Action of Low Molecular Weight Toxins in 
the Cardiovascular System. 
AD-A225 113/0/GA\ 061,254 


ALABAMA UNIV. IN HUNTSVILLE. 


NAS 1.26:186534 
Consortium for Materials Development in Space. 
(NASA-CR- 186534) 
N90-23575/5/GAR 062,347 
ALABAMA UNIV. IN HUNTSVILLE. DEPT. OF PHYSICS. 
DOE/ER/40467-5 
Study of high energy nucleus-nucleus interactions with a 
Magnetic-Interferometric-Emulsion-Chamber. Progress 
report, July 1, 1989-Present. 
DE90013955/GAR 062,189 
ALABAMA UNIV., UNIVERSITY. 


Screening of Immunoenhancing Drugs with Antiviral Ac- 
bess A ——— Members of the Arena-, Alpha-, and Adeno- 


AD-Az24 889/6/GAR 061,187 
ALASKA SEA GRANT COLL. PROGRAM, FAIRBANKS. 


AK-ADMIN-20 
Alaska Sea Grant College Program Project Directory 


1990-1991. 
PB90-266875/GAR 059,653 


ALASKA UNIV., FAIRBANKS. MARINE ADVISORY 
PROGRAM. 


AK/SG-MAB-40 
Salmon Quality: The Effects of ice and Chilled Seawater 


Storage. 

PB90-265182/GAR 059,660 
ALLEN CORP. OF AMERICA, ALEXANDRIA, VA. 

Human Performance Data Relevant to the Amored 

Family of Vehicles. 

(ARI-FRIN-90-08) 

AD-A225 121/3/GAR 061,304 
ALLIED-SIGNAL AEROSPACE CO., KANSAS CITY, MO. 
KANSAS CITY Div. 

CONF-900837-4 

Integrating expert systems with solid modeling through in- 

terprocess communications and the applications interface 

specification. 


061,270 


061,457 


060,484 


059,834 


CORPORATE AUTHOR INDEX 


DE90012996/GAR 


KCP-613-4278 
Integrating expert systems with solid modeling through in- 
terprocess communications and the applications interface 


specification. 
DE90012996/GAR 


ALLIED-SIGNAL AEROSPACE CO., PHOENIX, AZ. 
GARRETT AUXILIARY POWER DIV. 
DOE/NASA/0335-2 
Advanced Turbine Technology Applications Project 
(ATTAP). 1989 Annual report. 
(GARRETT-31-8071(2)) 
DE90013305/GAR 


NASA-CR-185240 
Advanced Turbine Technology Applications Project 
(ATTAP). 1989 Annual report. 
(GARRETT-31-8071(2)) 
DE90013305/GAR 


AMAX RESEARCH AND DEVELOPMENT CENTER, 
GOLDEN, CO. 
DOE/PC/72007-T11 


Ultra-fine coal characterization. 11th Quarterly report, 
September 1, 1986-November 30, 1986. 
060,453 


061,085 


061,085 


060,878 


060,878 


DE90009211/GAR 
DOE/PC/72007-T12 

Ultra-fine coal characterization. 12th progress report. 

DE90009052/GAR 060,452 
DOE/PC/72007-T13 

Ultra-fine coal characterization. 10th quarterly report, 

June 1, 1986-August 31, 1986. 

DE90009051/GAR 060,451 
AMERICAN CONSULATE GENERAL, GUAYAQUIL 
(ECUADOR). 

Ecuadorean Fishing Industry, 1989. 

(NMFS-FIA23/90-17) 

PB90-270612/GAR 059,656 
AMERICAN INST. OF ARCHITECTS, WASHINGTON, DC. 

DOE/SF/17538-T6 

Atrium building study. 

DE90012502/GAR 
AMES LAB., IA. 


IS-T-1354 
Searching for heavy fermion materials in Ce intermetallic 


compounds. 
DE90011809/GAR 060,970 


IS-T-1476 
Effect of manganese on the onset of the stage 2 reaction 
in an austempered ductile iron matrix. 
060,939 


059,794 


DE90011804/GAR 


1S-T-1477 
Gas chromatographic determination of water in organic 
compounds and of organic compounds in water after 
steam distillations. 
DE90011734/GAR 059,848 


IS-T-1478 


High temperature x-ray diffraction and Landau theory in- 
vestigation of order-disorder transition in defect NaCl- 


type solids. 

DE90011807/GAR 059,908 
IS-T-1479 

Sand and gravel mine operations and reclamation plan- 

ning using microcomputers. 

DE90011811/GAR 061,389 
IS-T-1480 

Spectral hole burning studies of Photosystem |. 

DE90011737/GAR 
IS-T-1481 

Interaction of small oxygenated fluorocarbons and hydro- 

carbons with the Ru(001) surface. 

DE90011749/GAR 059,907 


crea UNIV. (NETHERLANDS). ASTRONOMICAL 


061,109 


Spectroscopy of V1341 Cyg, the Optical Counter- 
part of Cyg X-2. 
N90-24194/4/GAR 059,678 
AMSTERDAM UNIV. (NETHERLANDS). INST. VOOR TAAL, 
LOGICA EN INFORMATIE. 


ETN-90-96907 
Fine-Structure of Categorial Semantics. 
N90-24075/5/GAR 
ETN-90-96908 
Dynamic Predicate Logic: Towards a Compositional, Non- 
ntational Semantics of Discourse. 
059,742 


059,741 


R 
N90-24076/3/GAR 


ETN-90-96909 
Two-Dimensional Modal Logics for Relational Algebras 
and Temporal Logic of Intervals. 
N90-24077/1/GA\ 061,044 


ETN-90-96910 
Language in Action. 
N90-24182/9/GAR 
ETN-90-96911 
Modal Logic as a Theory of Information. 
N90-24183/7/GAR 


ETN-90-96912 
Intensional Lambek Calculi: Theory and Application. 
N90-24078/9/GAR 061, 


ETN-90-96913 
Early History of Intuitionistic Logic. 


059,743 


060,208 


ARGONNE NATIONAL LAB., IL. 


N90-23900/5/GAR 


ETN-90-96914 
Remarks on Intuitionism and the Philosophy of Mathe- 


matics. 
N90-23901/3/GAR 


ITLI-LP-88-05 
— on Intuitionism and the Philosophy of Mathe- 


N'90-23901 /3/GAR 


ITLI-LP-89-01 
Fine-Structure of Categorial Semantics. 
N90-24075/5/GAR 


ITLI-LP-89-02 
Dynamic Predicate Logic: Towards a Compositional, Non- 
Representational Semantics of Discourse. 
N90-24076/3/GAR 


ITLI-LP-89-03 
Two-Dimensional Modal Logics for Relational Algebras 
and Temporal Logic of Intervals. 
N90-24077/1/GA\ 


ITLI-LP-89-04 
Early History of Intuitionistic Logic. 
N90-23900/5/GAR 
ITLI-LP-89-04 
Language in Action. 
N90-24982/9/GAR 


ITLI-LP-89-05 
Modal Logic as a Theory of Information. 
N90-24183/7/GAR 


ITLI-LP-89-06 
Intensional Lambek Calculi: Theory and Application. 
N90-24078/9/GAR 061,045 
ANACAPA SCIENCES, INC., FORT RUCKER, AL 
ASI690-316-90 
Experimental Evaluation of the Cueing Procedures Used 
with the Pilot's Line-of-Sight Reticle. 
(ARI-RN-90-28) 
AD-A224 935/7/GAR 
ANALYTIC SCIENCES CORP., READING, MA. 
TASC-TIM-5834-1-1 
Enhancement of the Omega System Availability Algo- 
rith 


mM. 
(USCG/ONSCEN-01-90) 
AD-A224 814/4/GAR 061,455 


ANIMAL AND PLANT HEALTH INSPECTION SERVICE, 
DENVER, CO. DENVER WILDLIFE RESEARCH CENTER. 


Behavioral-Physiological Effects of Red Phosphorus 
Smoke Inhalation on Two Wildlife Species. 
AD-A225 165/0/GAR 061,255 


ANTHROPOLOGY RESEARCH PROJECT, INC., YELLOW 
SPRINGS, OH. 


Anthropometric Survey of U.S. Army Personnel: Methods 
and Summary Statistics 1988. 

(NATICK-TR-89/044) 

AD-A225 094/2/GAR 061,299 


—— REGIONAL COMMISSION, WASHINGTON, 


061,019 
061,088 


061,088 


059,741 
059,742 


061,044 
061,019 
059,743 


060,208 


061,198 


Laser Technology Development for the Appalachian 


P880.266438/GAR 059,760 
APPLIED SCIENCE ASSOCIATES, INC., LANDOVER, MD. 


Introduction to Equal Employment Opportunity: Instructor 
Guide (Training Manual). 

PB90-780628/GAR 059,749 
Introduction to Equal Employment Opportunity: Partici- 
pant Manual (Training Manual). 

PB90-780636/GAR 059,750 


Nome the EEO Functions: Instructor Guide (Training 


anual). 
P90. 760644/GAR 059,751 
Managing the EEO Functions: Participant Manual (Train- 


ing Manual). 
PB90-780651/GAR 059,752 


Train-the-Trainer: Introduction to Equal Employment Op- 
portunity and Managing the EEO Functions. Attendee 
Manual (Training Manual). 
PBS0-780669/GAR 059,753 
ARCHITECTURAL ENERGY CORP., BOULDER, CO. 
DOE/SF/16667-T2 ; 
IEA solar heating and cooling program. Task 8: Passive 
and hybrid solar energy buildings: Final report. 
DE90013711/GAR 


059,800 
ARGONNE NATIONAL LAB., IDAHO FALLS, ID. 

ANL-89/44-Rev.1 

PC-DYMAC: Personal Computer-DYnamic Materials AC- 

counting. Revision 1. 

DE90013541/GAR 061,666 
CONF-900804-30 

EBR-2 test rams. 

DE90013893/GAR 


CONF-900804-31 
EBR-2 containment seismic analysis. 
DE90013892/GAR 
ARGONNE NATIONAL LAB., IL. 
ANL-HEP-CP-90-25 


Report of the fixed target heavy quark working group. 
DE90013888/GAR 062,183 


December 1, 1990 


061,636 


061,526 


CA-3 





ANL-HEP-CP-90-32 
Consistent multiparameter quantisation of GL(n). 
DE90013689/GAR 062,127 


ANL-HEP-CP-90-36 
From knots to quantum groups (and back). 
DE90013688/GAR 


go - setpentenen 
jadron spectrum with stagger mical quarks. 
DE90013889/GAR 062,184 


ANL-HEP-CP-90-50 
Study of intermittency in e(sup + )e(sup (minus)) annihi- 
lations at 29 GeV. 
DE90013890/GAR 062,185 


ANL-HEP-CP-90-56 
SSCL computer pianning. 
DE90013686/GAR 


ANL-HEP-CP-90-57 
Scintillator plate calorimetry. 
DE90013687/GAR 


ANL/NDM-116 
Neutron scattering from elemental indium, the optical 
model, and the bound-state potential. 
DE90014222/GAR 062,247 


ANL/TM-476 
Plan for scientific visualization at ANL. 
DE90013565/GAR 
— _ 5-VOL-3-NO-2 
i erm Embrittlement of Cast Duplex Stainless Steels 
a LWR Systems. Semiannual Report April-September 


NUREG/ CR-4744-V3-N2/GAR 


ANL-90/13 
Reaction of glass during gamma irradiation in a saturated 
tuff environment. Part 4, SRL 165, ATM-1c, and ATM-8 
lasses at 1E3 R/h and O R/h. 
E90013462/GAR 061,584 


ANL-90/22-VOL-1 
ee of the International Atomic Energy Agency 
Specialists ancy Be on Subcritical Crack Growth (3rd). 

Opening Session and Technical Session 1. Held in 

Moscow, USSR on Ma’ ~ tae 1990. 

NUREG/CP-0112-V1/ 061,640 


ANL-90/22-VOL-2 
Proceedings of the International Atomic Energy Agency 
Specialists’ Meeting re Subcritical Crack Growth (3rd). 
Technical Sessions 2, 3, and 4 and Recommendations 
Mey rig 3 Senn 5. Held in Moscow, USSR on 

jay 14-17, 
NUREG/CP-01 12-V2/GAR 


CONF-861033-1 
Densified refuse derived fuel: 
source. 
DE90013668/GAR 
CONF-890240-6 
Electric vehicle battery R&D in the context of a propul- 
sion system. 
DE90013667/GAR 
pg neg 
ee in Ti(sub 2)CaBa(sub 2)Cu(sub 2)O(sub 8) and 
— )Ba(sub 2)CuO(sub 6) studied by pair distribution 


function and Rietveld analysis. 
DE90013669/GAR 061,956 


CONF-8907 18-37 
Symmetry breaking oxygen displacement in supercon- 


ducti 
061,957 


062,126 


061,497 


062,125 


060,151 


061,672 


061,641 


An alternative energy 
060,963 


062,377 


ing O! ‘ 
DE90013670/GAR 
CONF-890872-13 


Report of the fixed target heavy quark working grou 
DE90013888/GAR — 062, 183 


CONF-891013-8 

TRUEX process solvent cleanup with solid sorbents. 
DE90013887/GAR 

CONF-891119-123 
Studies on ion scattering and ey Processes rele- 
= Ad ion beam sputter deposition multicomponent 


DESOTO 0071/GAR 


CONF-891119-125 
Critical current «pone flux crt and microstructure in a 
Bi-Sr-Ca-Cu-O ei 


system 
DE90010457/GAR 060,873 


b= -900306-1 
Stimating the effect of generating unit age on EFOR 
and EAF for coal-fired steam units operating between 
1964 and 1981. 
DE90013690/GAR 060,354 
— see gene 
and configurations of lattice defects in CuTi. 
13685/GAR 060,974 
Proms 
Calculation of the solubilities of oxides in molten carbon- 


061,670 


061,948 


ates. 
DE90013682/GAR 


a. 13 
luclear spectroscopy with Si PIN diode detectors at 


059,928 
room temperature 
DE90013681 /: GAR 


062,124 


DE90013680/GAR 
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CONF-900563-15 
Gamma _ heating measurements with proportional 


counters. 
DE90013683/GAR 061,477 


CONF-900628-2 
Technology choice in a least-cost expansion analysis 
framework: Implications for system reliability. 
DE90013675/GAR 060,353 


CONF-900634-3 
Ceramic breeder materials. 
DE90013672/GAR 


CONF- —, 
Polarized ga Co for storage rings. 
DE9001 3055/GA 


CONF-900734-1 
Applying clean coal technologies in the Asian Pacific 


Basin. 
DE90013654/GAR 060,477 


CONF-900736-2 
Initial comparison between two 3-D X-ray ct algorithms 
for characterizing ceramic materials. 
DE90013656/GAR 060,880 


CONF-900738-1 
Preparation and magnetic measurements of single crystal 
Ti(sub 2)Ba(sub 2)CaCu(sub 2)O(sub 8). 
DE90013657/GAR 061,955 
CONF-900801-17 
Physical coal menor} of Midwestern coals by open-gra- 
dient magnetic separation. 
DE90013891/GAR 060,479 
CONF-900801-18 
Need for superconducting magnets for MHD seawater 


propulsion. 
DE90013651/GAR 061,749 


CONF-900801-19 
Development of a sealed bipolar Li-alloy/FeS(sub 2) bat- 
tery for electric vehicles. 
DE90013650/GAR 062,376 


CONF-900801-20 
Life evaluation of valve regulated lead-acid batteries for 
-_ applications. 

13649/GAR 


Pct 
Performance evaluation of advanced battery technologies 
for electric vehicle applications. 
DE90013895/GAR 062,378 


CONF-900801-22 
Advanced steam utility cycle for utility applications. 
DE90013894/GAR 060,355 


CONF-900822-4 
Study of intermittency in e(sup + )e(sup (minus)) annihi- 
lations at 29 GeV. 
DE90013890/GAR 062,185 


CONF-900917-6 
Recent progress 4 the development of metallic fuel. 
DE90013664/GAR 061,669 


CONF-900917-7 
EBR-2 IFR protot 
DE90013665/GA\ 


CONF-900992-2 
Adaptive blocking strategy for matrix factorizations. 
DE90011108/GAR 060,149 

CONF-8908221 
Proceedings of the first international seminar on seismic 
base isolation for nuclear power facilities. 
DE90012645/GAR 


CONF-8909249-13 
Hadron spectrum with staggered dynamical quarks. 
DE90013889/GAR 062,184 

CONF-8910396-1 
Laser spectroscopy at accelerator facilities. 
DE90010462/GAR 

CONF-9004213-2 
Scintillator plate calorimetry. 
DE90013687/GAR 

CONF- oe -3 ' 

SSCL computer planni 
DE90013686/GAR ” 

CONF-9004228-1 
From knots to aaa groups (and back). 
DE90013688/GAR 


CONF-9004228-1 
Consistent multiparameter quantisation of GL(n). 
DE90013689/GAR 
CONF-9005112-1 
But the replaced refrigerator was landfilled: A method for 
including environmental benefits and costs in least-cost 
utility pe Pot (LCUP). 
DE90013684/GAR 
CONF-9005195-2 
Molten carbonate 
DE90013896/GAR 


CONF-9005221-5 
— of superdeformed bands and competition with 
DE00019676/GAR 062,120 


CONF-9005221-6 
Nuclear structure and sub-barrier fusion. 
DE90013679/GAR 


061,475 


062,119 


060,341 


testing programs. 
061,634 


061,629 


062,001 


062,125 


061,497 


062,126 


062,127 


060,707 


fuel cell research. 
060,513 


062,122 


CONF-9005235-2 
Calculation of the solubilities of oxides in molten carbon- 


ates. 
DE90013682/GAR 059,928 


CONF-9006221-2 
Coping with export control and government regulations 
on technol transfer: A federal laboratory —— 
DE90013659/GAR 159,548 
CONF-9006227-1 
Study of the elastic properties of Al(sub 2)O(sub 3) and 
Si(sub 3)N(sub 4) matrix composites with SiC whisker re- 
inforcement. 
DE90013674/GAR 060,914 
CONF-9006231-1 
Health hazards in the glass shop. 
DE90013660/GAR 
CONF-9006232-1 
Equity and ay in the greenhouse. 
DE90013658/GA\ 
CONF-9007 106-20 
Tagging and fissile material verification concepts for nu- 
clear warhead dismantlement. 
DE90013653/GAR 061,633 
CONF-9009205-1 
PCB analysis: Status and challenges. 
DE90013666/GAR 
DOE/OR/20722-210.1 
Work plan for the remedial investigation/feasibility study- 
environmental assessment for the Colonie site, Colonie, 


New York. 
DE90013566/GAR 060,678 


DOE/UR/21548-106 

Engineering evaluation/cost analysis for the proposed 

management of contaminated water impounded at the 

Weldon Spring chemical plant area. 

DE90013622/GAR 060,732 
ARGONNE NATIONAL LAB., IL. ADVANCED PHOTON 
SOURCE Div. 

ANL/APS-TM-6 
Workshop on high heat load x-ray optics. 
DE90011799/GAR 

CONF-890874 

Workshop on high heat load x-ray optics. 

DE90011799/GAR 
ARGONNE NATIONAL LAB., IL. ENERGY AND 
ENVIRONMENTAL SYSTEMS DIV. 

OSM-232 

Sumiaris Pr 

Information 


060,785 


060,625 


059,854 


ram: Surface Mining and Land Reclamation 
stem. Sample Questions Answered Utiliz- 
ing the Sumlaris Data Base. 

PB90-264037/GAR 061,395 


ARGONNE NATIONAL LAB., IL. ENERGY SYSTEMS DIV. 
ANL/ESD/TM-7-Vol.1 
Combined nitrogen oxides/sulfur dioxide control in dry 
scrubber systems. Volume 1, Evaluation of additives and 


‘ocess modifications. 
E90012028/GAR 


ARGONNE NATIONAL LAB., IL. ENVIRONMENTAL 
ASSESSMENT AND INFORMATION SCIENCES DIV. 
ANL/EAIS/TM-6 
Commercial and Residential Energy Use and Emissions 
Simulation System (CRESS): Configuration for projectin 
emissions from commercial and residential sources: 198: 


test runs. 
DE90013534/GAR 060,546 
ANL/EAIS/TM-12 


Commercial and Residential Energy Use and Emissions 
Simulation >. (CRESS): Selection process, struc- 


ture, and 
060,620 


060,604 


capabilities. 
DE90013533/GAR 


ANL/EAIS/TM-13 
Alternative and innovative transport modes for moving 
US steam-coal e: to the Asian Pacific Basin. 
DE90013537/GA 060,474 
ANL/EAIS/TM-15 
Effect of roe unit age on the cost and perform- 
ance of US fossil-fired steam units. Phase one report, Es- 
timating the effect of generating unit age on the perform- 
ance of coal-fired steam units. 
DE90013536/GAR 060,352 


ANL/EAIS/TM-16 
Macroeconomic impacts of clean coal technologies and 
acid rain legislation: A comparative analysis. 
DE90013542/GAR 060,621 
ANL/EAIS/TM-18 


STochastic Analysis of Technical Systems (STATS): A 
a. for evaluating combined effects of multiple uncer- 


DE9001 3599/GAR 061,054 


ANL/EAIS/TM-19 
User's guide to ICARUS: A model for Investigating Cost 
and Ri lity in Utility Systems. 
DE90014705/GAR 060,549 
DOE/OR/23701-37.1 
Engineering evaluation/cost analysis for the proposed re- 
moval of contaminated materials from Pad 1 at the Elza 
Gate site, Oak Ridge, Tennessee. 
DE90013535/GAR 061,523 





——— NATIONAL LAB., IL. FUSION POWER 
PROGRAI 


poy 
Simulations of ICRF-fast wave current drive on DIIID. 
DE90013634/GAR 061,894 


occa NATIONAL LAB., IL. HIGH ENERGY PHYSICS 


ANL-HEP-CP-90-54 
Fractal structure in multiparticle production in e(sup + 
)e(sup (minus)) annihilations at 29 GeV. 
DE90013677/GAR 062,121 


CONF-9005245-1 
Fractal structure in multiparticle production in e(sup + 
)e(sup (minus)) annihilations at 29 GeV. 
DE90013677/GAR 062,121 


ARIZONA STATE UNIV., TEMPE. 


Growth Studies of CVD-MBE by In situ Diagnostics. 
AD-A224 661/9/GAR 061,910 


ARIZONA STATE UNIV., TEMPE. DEPT. OF MECHANICAL 
AND AEROSPACE ENGINEERING. 
Three-Dimensional Unsteady Separation at Low Reyn- 
olds Numbers. 
AD-A225 167/6/GAR 059,559 
ARIZONA STATE UNIV., TEMPE. DEPT. OF PHYSICS. 
DOE/ER/45228-55 
Surfaces and interfaces of ceramics and metals. 


Progress report, July 1989-July 1990. 
DE90014381/GAR 059,938 


ARIZONA UNIV., TUCSON. 


NAS 1.26:186303 
Nonlinear Interactions in Mixing Layers and Compressible 
Heated Round Jets. 
(NASA-CR- 186303) 
N90-23674/6/GAR 059,572 


Prototype Message Dissemination System and Document 
Routing System for an Army Organization. 
AD-A224 761/7/GAR 061,277 


= UNIV., TUCSON. COLL. OF ENGINEERING AND 


Unsaturated Fractured Rock —— Methods 
and Data Sets at the Apache Leap Tuff Site. 
NUREG/CR-5596/GAR 061,622 


ARIZONA UNIV., TUCSON. OPTICAL SCIENCES CENTER. 
Femtosecond Hole-Burning and Nonlinear Dynamics of 
Quantum Confined Semiconductor-Doped Glasses. 
(ARO-27587.3-PH-F) 
AD-A224 624/7/GAR 


ARKANSAS MINING AND MINERAL RESOURCES 
RESEARCH INST., RUSSELLVILLE. 
DOE/PC/88910-4 
Detoxification and generation of useful products from 
combustion wastes. Annual report. 
DE90010920/GAR 060,696 


DOE/PC/88910-6 
Detoxification and generation of useful products from 
coal combustion wastes. Second quarterly technical 


DE9001 1907/GAR 060,458 


ARKANSAS UNIV., FAYETTEVILLE. DEPT. OF CHEMICAL 
ENGINEERING. 


DOE/PC/79813-T4 
vanced studies of biological indirect liquefaction of 
coal. Topical rey on Task 2: Elimination of acetate as 

a product from utilization. 

DE90007648/GAR 060,411 
ARKANSAS UNIV., FAYETTEVILLE. DEPT. OF CIVIL 
ENGINEERING. 

Screening Protocol for Assessing Toxicity of Organic 

Chemicals to Anaerobic Processes. 

(EPA/600/D-90/133) 

PB90-263252/GAR 061,258 


ed AEROMEDICAL RESEARCH LAB., FORT RUCKER, 


061,838 


USAARL-90-12 
Visual Performance of Contact Lens-Corrected Ametropic 
Aviators with the M-43 Protective Mask. 
AD-A224 915/9/GAR 061,197 


ARMY ARMAMENT MUNITIONS AND CHEMICAL 
= ROCK ISLAND, IL. SYSTEMS ANALYSIS 
Se 9004 
tatistical Decisions Utilizing Neural Nets. 
AD ADEA 752/6/GAR 061,071 


ARMY ARMAMENT RESEARCH, DEVELOPMENT AND 
ENGINEERING CENTER, WATERVLIET, NY. BENET LABS. 
ARCCB-SP-90015-VOL-2 
Proceedings of the U.S. Army Symposium on Gun Dy- 
namics (6th) Held in Tamiment, Pennsylvania on 15-17 
May 1990. Volume 2. 
AD-A224 993/6/GAR 061,793 


ARCCB-TR-90016 
Plane-Strain Elastic Stress Solution for a Multiorthotropic- 
Layered Cylinder. 
AD-A225 000/9/GAR 
ARCCB-TR-90018 
Effect of eee Phosphate Coatings on Fatigue 


Crack Ini 
AD-A224 1'931/6/GAR 060,938 
ARMY AVIATION SYSTEMS COMMAND, ST. LOUIS, MO. 


Influence of Operational Requirements on LHX Concept 
Formulation. 


061,974 


CORPORATE AUTHOR INDEX 


ARMY RESEARCH INST. OF ENVIRONMENTAL MEDICINE, 


AD-P005 976/6 


ARMY BALLISTIC RESEARCH LAB., ABERDEEN 
PROVING GROUND, MD. 
BRL-MR-3836-PT-2 
Polynomial Definition of Discrete Field Points of Map of 
Diffusion Equation. Part 2. 
AD-A224 595/9/GAR 
BRL-MR-3847 
Database Storage System and the Sonic Digitizer Method 
for Radiographic Data Reduction Used by the Penetration 


Mechanics Branch. 
AD-A224 800/3/GAR 061,785 


BRL-MR-3851 
M for Quantitative Comparison of Experimen- 
tal to Predicted Chemical Deposition Data. 
061,267 


059,593 


061,989 


AD-A224 877/1/GAR 


BRL-SP-86 
Annual Conference on Han-Based Liquid Propellants 
Gin) Held in Aberdeen Proving Ground on 22-24 August 


AD-A225 016/5/GAR 


BRL-TR-2888 
Transitional Ballistics, Aeroballistics and Jump Character- 
istics of a 25-MM-AP Training Projectile with Base Bleed. 
AD-A224 998/5/GAR 061,774 


BRL-TR-3112 
Test Results form a Two-Stage Traveling Charge Liquid 
Propellant Gun. 
AD-A224 593/4/GAR 


BRL-TR-3113 
Vulnerability Science: A Response to a Criticism of the 
Ballistic Research Laboratory’s Vulnerability Modeling 


Strategy. 
AD-A224 785/6/GAR 060,795 


BRL-TR-3121 
Cure Simulation of Thick Thermosetting Composites. 
AD-A224 885/4/GAR 


BRL-TR-3126 
Borohydride Catalysis of Nitramine Thermal Decomposi- 
tion and Combustion. 3. Literature Review and Wrap-Up 
Discussion of Possibie Chemical Mechanisms. 
061,773 


061,776 


061,770 


AD-A224 918/3/GAR 


ARMY BIOMEDICAL RESEARCH AND DEVELOPMENT 
LAB., FORT DETRICK, MD. 
USABRDL-TR-8908 
ps Exposure of Chemical School Students and Cadre 
pty Sy and Hexachloroethane (HC) Smokes. 
'5 008/2/GAR 061,251 


aan COMBAT SYSTEMS TEST ACTIVITY, ABERDEEN 
PROVING GROUND, MD. 
ITOP-4-2-805 
Projectile Velocity and Time of Flight Measurements. 
AD-A224 921/7/GAR 061,786 


ARMY ENGINEER DISTRICT, NEW ORLEANS, LA. 
Clam Shell Dredging in Lakes Pontchartrain and Maure- 
pas, Louisiana. Volume 1. Final Environmental Impact 
Statement and Appendixes. 
AD-A225 138/7/GAR 060,670 


ARMY ENGINEER INST. FOR WATER RESOURCES, FORT 
BELVOIR, VA. 
IWR-90-PS-1 
Beach and Nearshore Placement of Material Dredged 
from Federally Authorized Navigation Projects. 
AD-A225 053/8/GAR 059,977 


ARMY ENGINEER STUDIES CENTER, WASHINGTON, DC. 
CRADA Compl Benchmarking: Initial Investigati 
ler Benchmarking: initial investigations. 
(DODA-AR-006-40: -006-405) 
‘AD-A224 789/8/GAR 060,138 


ARMY ENGINEER WATERWAYS EXPERIMENT STATION, 
VICKSBURG, MS. 
Measurements of Oil Film Thickness and Liner tempera- 
ture at Top Ring Reversal in a Diesel Engine. 
(ARO-24623.42-EG-UIR) 
AD-A224 626/2/GAR 060,952 


ARMY ENGINEER WATERWAYS EXPERIMENT STATION, 
VICKSBURG, MS. ENVIRONMENTAL LAB. 
WES/MP/A-90-2 
Aquatic Plant Control Research Program: Pilot Study: 
Carbohydrate Allocation in Hydrilla Biotypes. 
AD-A225 027/2/GAR 061,707 


WES/MP/A-90-3 
Proceedings of the Annual Meeting of the Aquatic Plant 
Control Research Program (24th) Held in Huntsville, Ala- 
bama on 13-16 November 1989. 
AD-A225 022/3/GAR 061,702 


WES/MP/A-90-4 
Aquatic Plant Control Research Program: Effects of 
Water Chemistry on Submersed Aquatic Plants: A Syn- 


AD-A225 024/9/GAR 061,704 


WES/TR/A-90-4 
Aquatic Plant Control Research Program: Effects of 
Water Chemistry on — Plants: Interactive Effects of 
I nic Carbon and Nitrogen on Biomass Production 


and Plant Nutrition. 
AD-A225 026/4/GAR 061,706 


WES/TR/A-90-5 
Aquatic Plant Control Research Program: Effects of Sa- 
linity and Irradiance Conditions on the Growth, Morpholo- 


gy and Chemical Composition of Submersed Aquatic Ma- 


crophytes. 
AD-A225 023/1/GAR 061,703 
WES/TR/EL-90-6 


tees aes dee en ee 
ment Program. Numerical Water Quality 

Harbor Enhancements. ~_ 
AD-A224 980/3/GAR 060,724 


ARMY ENGINEER WATERWAYS = STATION, 
VICKSBURG, MS. GEOTECHNICAL 
WES/MP/GL-90-7 
Condition Survey and Paver Implementation, Edwards Air 
Force Base (North Base), California. 
AD-A224 978/7/GAR 059,974 
WES/MP/GL-90-9 


Condition my Nerd and Paver Implementation Edwards Air 
Force Base, Calif 
AD-A224 STO//GAR 059,975 


ARMY HEALTH SERVICES COMMAND, FORT SAM 
HOUSTON, TX. 


HCA-1-87 


a DRGs at ~~ B. Hays Army Community 
Enhancement Utilization Review. (Final 

Report for July 21, 1900. ave 21, 1990). 

AD-A224 858/1/GAR 060,791 


— MATERIALS TECHNOLOGY LAB., WATERTOWN, 


MTL-TR-90-34 
Mechanical and Linear Viscoelastic Properties of High 
Pobetivene C Obtained from Tensile and Dead- 


Load 
AD-A225 203/0/GAR 059,955 


ARMY MEDICAL RESEARCH INST. OF CHEMICAL 
DEFENSE, ABERDEEN PROVING GROUND, MD. 
USAMRICD-TR-90-02 
Anticonvulsant Effects of Diazepam and MK-801 in 
Soman Poisoni 


AD-A224 748/4/GAR 061,184 


USAMRICD-TR-90-06 
Intramuscular Lethality of Soman (GD) in the Cynomoigus 


Monkey. 
AD-A224 887/0/GAR 061,243 
USAMRICD-TR-90-07 


Protective Effect of ae Adjunct in Non- 

Human Primates Exposed to i 

AD-A224 886/2/GAR 061,186 
USAMRICD-TR-90-8 

Effects of Repeated Intramuscular Low Doses of Soman 

in Rhesus Monk: 

AD-A225 002/5/ AR 
USAMRICD-TR-90-11 

Cardiac Perfusion versus Immersion Fixation for the Pro- 

duction of Artifact-Free Brain Sections. 

AD-A225 001/7/GAR 
USAMRICD-TR-90-12 

Neuroendocrine and Immune Function Two Weeks Post- 

Exposure to a Single Dose of Soman. 

AD-A225 067/8/GAR 061,252 


ARMY MISSILE COMMAND, REDSTONE ARSENAL, AL. 
DIRECTED ENERGY DIRECTORATE. 
AMSMI/TR-RD-DE-90-1 
Minilink Il: a of a Miniature Self-Calibrating Fiber 


Optic Data Link. 
(SBI-AD-E95 1-509) 
AD-A224 995/1/GAR 


ARMY NATICK RESEARCH DEVELOPMENT AND 
ENGINEERING CENTER, MA. 
NATICK/TR-90/043 
Optical Transmission Properties of Selected Shelter Ma- 


terials. 
AD-A225 072/8/GAR 060,937 


ARMY RESEARCH INST. FOR THE BEHAVIORAL AND 
SOCIAL SCIENCES, ALEXANDRIA, VA. 


ARI-RP-90-21 


061,250 


061,125 


060,295 


paren ae Precision Range and ~~ eames Maneuver 
Exercise (PRIME) After-Action Reviews. 
AD-A225 130/4/GAR 061,792 


ARI-TR-879 
Dimensions of Army Commissioned and Noncommis- 
sioned Officer L i 
AD-A224 933/2/GAR 061,285 
ARI-TR-891 
prone of Signal Pre-Command Course Training Re- 


AD-azes 8 802/9/GAR 061,280 


Experimental a of Taxonomic Workstation. 
AD-A224 809/4/GA\ 060,140 


ARMY RESEARCH INST. OF ENVIRONMENTAL MEDICINE, 
NATICK, MA. 


ARIEM-T15-90 
Assessment of Raw Weight Standards in Male and 


Female Army Ri 
AD-A224 SOS/8/GAR 061,269 


USARIEM-T14-90 
Respiratory 
tion 


Influences 
AD-A224 803/7/GAR 


December 1, 1990 
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Sensations of Temperature and Humidity during Alterna- 
tive Work/Rest and the Influence of Underwear Knit 


Structure. 
AD-A225 134/6 061,233 
ARMY WAR COLL., CARLISLE BARRACKS, PA. 


German Unification: Security Implications for meng. 


AD-A225 163/5/GAR 059,754 
ARTECH CORP., CHANTILLY, VA. 
ARTECH-J8350.48 
Evaluation of Commercial Additives for Fuel Stability En- 
hancement; Bottle Tests at 65 deg C. 
(DTRC/SME-CR-10-89) 
AD-A224 868/0/GAR 


ASAHI GLASS CO. LTD., YOKOHAMA (JAPAN). 
RESEARCH LAB. 
Reports of the Research Laboratory, Asahi Glass Co., 
Inc., Vol. 39, No. 2, 1989. 
PB90-268103/GAR 060,826 
Color Super-TN Display (1): A Double-Layered Multicolor 
Super-TN Display. 
PB90-268111/GAR 060,291 
——— of Silica Waveguide Films by Plasma-Chemi- 
cal-Vapour-Deposition Method (P-CVD). 
PB90-268129/GAR 061,870 
ASAHI GLASS FOUNDATION FOR INDUSTRIAL 
TECHNOLOGY, TOKYO (JAPAN). 
Reports of the Asahi Glass Foundation for Industrial 
Technology, Vol. 54, 1989. 
PB90-267931/GAR 060,967 


en am Studies on Development of Ceramic Com- 


posite Pipes. 
PB90-267949/GAR 060,932 
Studies on ape Glass-Ceramics for Medical 


Applications, 1989. 
PB90-267956/GAR 060,890 


Properties of Chalcogenide Amorphous Semiconductors 


Composition 
PB90-267964/GAR 061,967 


Studies on the Developments of Photosensitive Polymers 
by Using Nucleic Acid Analogs. 
PB90-267972/GAR 059,963 


oa and Evaluation of Positive Tone Polysulfone 


Resi: 
P890.267980/ GAR 059,882 


ASH STEVENS, INC., DETROIT, MI. 
Prophylactic and Treatment Drugs for Organophosphorus 


Poisoning. 
AD-A224 977/9/GAR 061,248 


———— FRANCAISE DE NORMALISATION, PARIS- 
AVF-VSR-AFNOR-90-04 
Ada Compiler Validation Summary Report: Certificate 
Number: 900208A1.10243 THOMSON-CSF, Division 
CIMSA SINTRA AlsyCOMP-041, Version 4.23 VAX 3300 
Host and THOMSON CM68 (68020/68881) Target. 
AD-A224 783/1/GAR 060, 137 


Ada Compiler Validation Summary Report: Alsys, Alsy- 
COMP-018, Version 4.32, VAX 6210 (Host and Target), 
891208A1.10228. 

AD-A224 616/3/GAR 060,131 


Ada Compiler Validation Summary Report: Alsys, Alsy- 
COMP-010, Version 4.32, MicroVAX II (Host and Target), 
891208A1.10229. 

AD-A224 617/1/GAR 060,132 


Ada Compiler Validation Summary Report: Certificate 
Number: 900115A1.10240 Alsys, AlsyCOMP 043, Version 
4.4 Macintosh licx Host and Target. 

AD-A224 635/3/GAR 060, 134 


Ada Compiler Validation Summary Report: Certificate 
Number: 900208A1.10242 THOMSON-CSF, Division 
CIMSA SINTRA AlsyCOMP 041, Version 4.23 VAX 3300 
Host and THOMSON MLX32/20T Target. 

AD-A224 636/1/GAR 060,135 
: Certificate 


Ada Compiler Validation Summary Report: 

Number 891129A1.10227 Alsys, AlsyCOMP-011, Version 
5.1, VAX 6210 Host and Motorola MVME133A20 (68020/ 
68881) Target. 
AD-A225 093/4/GAR 060,141 


Ada Compiler Validation Summary Report: Certificate 
Number: 891102A1.10195 Alsys, AlsyCOMP 012, Version 
5.1, HP 9060 S 370 Host and Motorola MVME121 
(68010) Target. 

AD-A225 103/1/GAR 


ASTRONOMISCHE RECHEN-INST., HEIDELBERG 
(GERMANY, F.R.). 
ETN-90-96461 
Taetigkeitsbericht des Astronomischen Rechen-instituts 
in Heidelberg fuer das Jahr 1988 (Activities Report of the 
Institute of Astronomical Calculations). 
N90-24189/4/GAR 


ATLANTIC RESEARCH CORP., ALEXANDRIA, VA. 
COMBUSTION TECHNOLOGY DEPT. 
DOE/PC/79656-T2 
Advanced atomizer concept for CWF burni 
Se. Quarterly 
DE90009909/GAR 


DOE/PC/79656-T3 
Advanced atomizer concept for CWF burnii 
= Quarterly report, November 1 


060,443 


060,142 


059,665 


in small 
report, September-November 


060,036 


in small 
}7-January 


CA-6 


VOL. 90, No. 23 


CORPORATE AUTHOR INDEX 


DE90009910/GAR 


DOE/PC/79656-T4 ae os 
Advanced atomizer concept for CWF burning in small 
combustors. Quarterly report, February 1988-April 1988. 
DE90009911/GAR 060,038 


DOE/PC/79656-T5 | ne I 
Advanced atomization concept for CWF burning in small 
combustors. Quarterly report, May 1988-July 1988. 
DE90009912/GAR 060,039 


DOE/PC/79656-T6 _ <r 
Advanced atomization concept for CWF burning in small 
combustors. Quarterly report, August 1988-October 1988. 
DE90009913/GAR 060,040 


DOE/PC/79656-T7 
Advanced atomization concept for CWF burning in small 
combustors. Quarterly report, November 1988-January 


1989. 
DE90009914/GAR 060,041 


DOE/PC/79656-T8 
Advanced atomization concept for CWF burning in small 
combustors. Quarterly report, February 1989-April 1989. 
DE90009915/GAR 060,042 


DOE/PC/79656-T9 

Advanced atomization concept for CWF oO in small 

combustors. Quarterly report, May 1989-July 1989. 

DE90009916/GAR 
AUBURN UNIV., AL. 

NAS 1.26:186663 

Avion: A Detailed Report on the Preliminary Design of a 

i panacea High-Efficiency, Commercial Transport Air- 

craft. 

(NASA-CR- 186663) 

N90-23395/8/GAR 
AUBURN UNIV., AL. COAL CONVERSION LAB. 

DOE/PC/90504-T13 

Configurationa! diffusion of coal macromolecules. Quar- 

terly progress r 

DE90008659/GAR 060,446 

DOE/PC/90504-T15 
pa ag mmm diffusion of coal macromolecules. Quar- 
terly progress r March 16, 1990-June 15, 1990. 

DE90013060/GAR 060,470 
AUBURN UNIV., AL. DEPT. OF AEROSPACE 
ENGINEERING. 

ne 1.26:18666 
lh Speed wi Transport. 

IN |SA-CR- 186661) 

N90-23396/6/GAR 059,615 
AUBURN UNIV., AL. DEPT. OF COMPUTER SCIENCE AND 
ENGINEERING. 

Parallel Logic Programming Architecture. 

(RADC-TA.90-2 i ne 

AD-A225 (99/0/GAR 
AUSTRALIAN RADIATION LAB., MELBOURNE. 

ARL/TR-085 
Plutonium contamination in the Maralinga Tjarutja lands. 
DE90622905/GAR 060,687 


Standardization of Rn-222 at the Australian Radiation 


Laboratory. 

PB90-255365/GAR 061,509 
AVIATION LEGERE DE L’ARMEE DE TERRE 
VILLACOUBLAY (FRANCE). 

Military-Scientific Dialogue. 

AD-P005 975/8 ” 

B AND W FUEL CO., LYNCHBURG, VA. 
BAW-1643-8 
Axial blanket fuel 
Progress report, April 1 


mary. 
DE90013548/GAR 


BW-51-1177082-02-Vol.1 
Babcock and ene 100-ton rail/barge spent 
cask. liminary design report: Volume 1. 
Deooorerigaan 061,598 
BW-51-1177082-02-Vol.2 
Preliminary design report: Babcock and Wilcox BR-100 
100-ton rail/' spent fuel shipping cask. Volume 2. 
DE90013717/GAR 061,599 


DOE/ET/34020-8 
‘Axial blanket fuel 
progress report, April 1 


mary. 
DE90013548/GAR 


DOE/ID/12701-1-Vol.1 
Babcock and Wilcox BR-100 100-ton rail/barge spent 
fuel shipping cask. Preliminary design report: Volume 1. 
DE90013716/GAR 061,598 


DOE/ID/12701-1-Vol. 2 
Preliminary design : Babcock and Wilcox BR-100 
100-ton rail/bar: epent fuel shipping cask. Volume 2. 
DE90013717/GAR 061,599 


BABCOCK AND WILCOX CO., ALLIANCE, OH. RESEARCH 
AND DEVELOPMENT DIV. 


DOEsPC/ecere-1 
Conversion of industrial boilers to burn coal water fuel. 
Phase 1, Pilot-scale development and testing: Final 
r 
DE90012236/GAR 


BABCOCK AND oa CO., LYNCHBURG, VA. 
NUCLEAR POWER DIV. 


ag -VOL-11 
MIST Phase | ' 


060,037 


059,614 


060,144 


059,592 


in and demonstration. Eighth 
une 1989 and project sum- 


061,667 


in and demonstration. Eighth 
lune 1989 and project sum- 


061,667 


060,045 


cae Test (MIST): Final Report. 


(EPRI-NP-6480-VOL-11) 
NUREG/CR-5395-V11/GAR 


BAW-2099-VOL-11-ADD 
Multiloop Integral System Test (MIST): Final Report. 
MIST Phase IV Tests (Addendum). 
(EPRI-NP-6480-VOL-11-ADD) 
NUREG/CR-5395-V11-A/GAR 


061,647 


061,648 


BADGER AND ASSOCIATES, STILLWATER, OK. 


IWR-89-R-3 
Analysis of Recreational Boating Impact on Navigation 
Lock Performance. 
AD-A224 952/2/GAR 059,973 


BANK OF ENGLAND, LONDON. 


DP-48 
Model of Manufacturing Sector Investment and Employ- 
ment Decisions. 
PB90-273384/GAR 059,838 


ISBN-0-903314-65-7 
Model of Manufacturing Sector Investment and Employ- 
ment Decisions. 
PB90-273384/GAR 059,838 


BATTELLE COLUMBUS DIV., OH. 


BMI-2139-VOL-6 
Radionuclide Release Calculations for Selected Severe 
Accident Scenarios. Supplemental Calculations. 


NUREG/CR-4624-V6/GAR 061,643 


BATTELLE, COLUMBUS, OH. 


DOE/PC/88883-T5 
Development of the Electroacoustic Dewatering (EAD) 
process for fine/ultrafine coal. Fifth quarterly progress 
report, period ending December 31, 1989. 
DE90009024/GAR 060,449 


BATTELLE PACIFIC NORTHWEST LABS., RICHLAND, WA. 


CONF-8905336-Summ 
Proceedings of the predator-prey modeling workshop. 
DE90014149/GAR 060,734 


CONF-9001105-Summ 
Hatchery Effectiveness Technical Work Group: Retreat 


proceedings. 
DE90014146/GAR 061,434 
DOE/BP-01830-5 


Proceedings of the predator-prey modeling workshop. 
DE90014149/GAR 060,734 


DOE/BP-01830-6 
Hatchery Effectiveness Technical Work Group: Retreat 


proceedings. 

DE90014146/GAR 061,434 
PNL-MA-588 

Hanford Ground-Water Data Base management guide. 


PNL Administrative/Technical Procedures. 
DE90013302/GAR 061,376 


PNL-SA-18355 
Proceedings of the Catalysis-by-Design workshops. 
DE90013551/GAR 060,396 


PNL-4221-VOL-8 
Population Dose Commitments Due to Radioactive Re- 
leases from Nuclear Power Plant Sites in 1987. 
NUREG/CR-2850-V9/GAR 061,227 


PNL-6198-Rev.1 
Hanford whole body counting manual. Revision 1. 
DE90014333/GAR 060,668 


PNL-6328 
Estimation of ground-water travel time at the Hanford 
Site: Description, past work, and future needs. 
DE90013208/GAR 060,729 
PNL-6791 
Project test plan for runoff and erosion on fine-soil barrier 
surfaces and rock-covered side slopes. 
DE90013375/GAR 061,583 


PNL-7200-Pt.1 
Pacific Northwest pena | annual report for 1989 to 
the DOE Office of Energy Research. Part 1, Biomedical 


sciences. 
DE90013505/GAR 061,226 


PNL-7200-Pt.5 
Pacific Northwest Laboratory annual report for 1989 to 
the Assistant Secretary for Environment, Safety, and 
Health. Part 5, Environment, safety, health, and quality 


assurance. 
DE90013506/GAR 060,767 


PNL-7214 
tog og Protective Barriers Program water-erosion stud- 


ies, 989. 
S801 3358/GAR 061,580 


- -7237 
mpact evaluation of an energy savings plan project at 
Belingham Cold Storage. 
13373/GAR 059,658 
PNL-7247 
VISTA user interface software study. 
DE90010003/GAR 


PNL-7295 
Underground tank vitrification: Engineering-scale test re- 


sults. 
DE90013507/GAR 060,704 


PNL-7297 
Hanford waste-form release and sediment interaction: A 
status report with rationale and recommendations for ad- 
ditional studies. 


060,148 





DE90013546/GAR 


PNL-7315 
Government-promoted collective research and develop- 
ment in Japan: Analyses of the organization through case 


studies 
DE9001 3550/GAR 


PNL-7353 
TRUMP-BD: A computer code for the analysis of nuclear 
fuel assemblies under severe accident conditions. 
DE90013301/GAR 061,663 
PNL-7357 
Evaluation of three models designed for siting wind tur- 
bines in areas of complex terrain. 
DE90013625/GAR 060,562 
PNL-7362 
Hanford Cultural Resources Laboratory Annual report for 
fiscal year 1989. 
DE90013356/GAR 059,740 
PNL-7369 
Vertical integration of science, technology, and applica- 
tions. Fiscal year 1989 annual report. 
DE90013552/GAR 060,705 


PNL-7374 
Water-table elevations on the Hanford Site, December 


1989. 
DE90013374/GAR 061,582 


PNL-7383 
Daylighting practices of the architectural industry (base- 
line results of a national survey). 
DE90013508/GAR 059,799 


060,731 


059,547 


BAUER, CALDER AND WORKMAN, INC., WASHBURN, ND. 
as an AML Reclamation Method. Volume 1. 
1 


Blastin: 
(OSM-581) 
PB90-264540/GAR 


BBN SYSTEMS AND TECHNOLOGIES CORP., 
CAMBRIDGE, MA. 


BBN-7165 
Monitoring CAP8 and SURAP Networks (SRNTN-12). 
AD-A224 992/8/GAR 060,097 


BBN-7172 
Radio-Parameter Selection Algorithm for Receiver-Direct- 
ed Packet-Radio Networks (SRNTN-73). 
AD-A224 866/4/GAR 060,096 


BBN SYSTEMS AND TECHNOLOGIES CORP., CANOGA 
PARK, CA. 


BBN-7316 
Seismic Response to Sonic Boom-Coupled Rayleigh 
Waves. 
(HSD-TR-90-25) 
AD-A225 104/9/GAR 061,357 


Study to Determine Seismic Response of Sonic Boom- 
Coupled Rayleigh Waves. 
(HSD-TP-90-026) 
AD-A225 105/6/GAR 


BECHTEL GROUP, INC., SAN FRANCISCO, CA. 
DOE/PC/89867-T1 
Slurry reactor design studies. Topical report, Reactor se- 


lection criteria. 
DE90010924/GAR 060,416 


BEGELEIDINGSCOMMISSIE REMOTE SENSING, DELFT 
(NETHERLANDS). 
BCRS-89-10 
Operationele Digitale Landgebruikskaart 1:50,000; een 
Onderzoek Naar een Meervoudige Automatische Classifi- 
catie OP Basis van Spot- en Landsat Thematic Mapper 
Satellietbeelden (Operational Digital Land Use MAP 
1:50,000; Investigation of a Multiple Automatic Classifica- 
tion Based on Spot and Landsat Thematic Mapper Satel- 
lite Pictures). 
N90-23784/3/GAR 


BCRS-89-11 
Visie van de Bcrs OP Het Esa Lange Termijn Programma 
voor Aardobservatie (Vision of the Remote Sensing Man- 
agement Commission on the ESA Long Term Earth Ob- 
servation Program). 
N90-23785/0/GAR 


BCRS-89-12 
Atmosferische Correctie van Satellietbeelden in Het 
Kader van Het Friese Fronten Project (Atmospheric Cor- 
rection of Satellite Pictures in the Framework of the 
Project Friese Fronten). 
N90-23786/8/GAR 061,446 


BCRS-89-24-PT-1 

VIERS-1 Project. The Delft Wind/Wave Experiment: Ex- 

iment and First Results, Part 1. 
[90-23779/3/GAR 


BCRS-89-25 
Sea Bottom ae with X-Band Slar 
N90-23854/4/ 


ETN-90-96759 
Operationele Digitale Landgebruikskaart 1:50,000; een 
Onderzoek Naar een Meervoudige Automatische Classifi- 
catie OP Basis van Spot- en Landsat Thematic Mapper 
Satellietbeelden (Operational ital Land Use MAP 

1:50,000; Investigation of a Multiple Automatic Classifica- 
tion Based on Spot and Landsat Thematic Mapper Satel- 
lite Pictures). 
N90-23784/3/GAR 

ETN-90-96760 


Visie van de Bers OP Het Esa —— Termijn Programma 
voor Aardobservatie (Vision of the Remote Sensing Man- 


061,396 


061,358 


061,444 


061,445 


061,452 


061,745 


061,444 
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agement Commission on the ESA Long Term Earth Ob- 
servation Program). 
N90-23785/0/GAR 


ETN-90-96761 
Atmosferische Correctie van Satellietbeeiden in Het 
Kader van Het Friese Fronten Project (Atmospheric Cor- 
rection of Satellite Pictures in the Framework of the 
Project Friese Fronten). 
N90-23786/8/GAR 


ETN-90-96764 
VIERS-1 Project. The Delft Wind/Wave Experiment: Ex- 
periment and First Results, Part 1. 
N90-23779/3/GAR 


ETN-90-96765 
Sea Bottom T raphy with X-Band Slar. 
N90-23854/4/GA A 061,745 


BEHAVIORAL HEALTH SYSTEMS, INC., OSSNING, NY. 
NAS 1.26:4258 
Voice Measures of Workload in the Advanced Flight 
Deck: Additional Studies. 
(NASA-CR-4258) 
N90-23887/4/GAR 059,784 


BELL HELICOPTER TEXTRON, INC., FORT WORTH, TX. 


Controlling ee | ar Environment during NOE colon 
AD-P005 984, 


BERKELEY vel SCIENCE AND ENGINEERING, CA. 
RG-03-89 
Development of an Advanced Continuum Theory for 
Composite Laminates. Phase 1. 
(AFOSR-TR-90-0781) 
AD-A224 985/2/GAR 060,908 
BIELEFELD UNIV. (GERMANY, F.R.). ABT. OEKOLOGIE. 
Komplexschaeden an Buchen - Ursachenforschung zum 
Baumsterben. Beitraege. (Complex damage in beeches - 


research into the causes of forest decline. Papers). 
TIB/B90-81425/GAR 061,355 


BISCHOFF (G.). G.M.B.H. UND CO. K.G., ESSEN 
(GERMANY, F.R.). 
Entwicklung eines  energiesparenden neuartigen 
Elektrowaschers zur Entstaubung von ~~ bei 
geringem Platzbedarf. Erfolgskontrollbericht. (Develop- 
ment of a novel, compact, energy-saving electric scrub- 
ber for dedusting of industrial gases. Activity control 


report). 
TIB/A90-81415/GAR 060,663 
BOEING ADVANCED SYSTEMS CO., SEATTLE, WA. 


NAS 1.26:182006 
lapsa 2 Small-Scale System Specification. 
(NASA-CR- 182006) 
N90-24103/5/GAR 


BONN UNIV. (GERMANY, F.R.). MATHEMATISCH- 
NATURWISSENSCHAFTLICHE FAKULTAET. 
Wahrscheinlichkeiten strahlungsioser Uebergae ry 
den myonischen Atomen (208) Pb, (232) Th und (238) U 
(Probabilities of radiationless transitions in the muonic 
atoms (208) Pb, (232) Th, and (238) U). 
TIB/A90-81402/GAR 062,278 
BONN UNIV. (GERMANY, F.R.). PHYSIKALISCHES INST. 
BONN-HE-90-02 
New quantum representation for canonical gravity and 
SU(2) Yang-Mills theory. 
TIB/B90-81420/GAR 062,283 
BONN-HE-90-03 
Identities for noncovariant-gauge integrals in the n sub 
mue (*) -formalism. 
TIB/B90-81421/GAR 062,284 
BONNEVILLE POWER ADMINISTRATION, PORTLAND, 
OR. DIV. OF FISH AND WILDLIFE. 
CONF-8912105-Summ 
Proceedings of the anadromous fish release strategies 


workshop. 
DE90014142/GAR 061,430 


DOE/BP-01830-7 
Proceedings of the anadromous fish release strategies 


workshop. 
DE90014142/GAR 


DOE/BP/11631-6 
Smoit monitoring at the head of Lower Granite Reservoir 
and Lower Granite Dam. Annual report, 1989. 
DE90014150/GAR 


DOE/BP/17622-3 
Operation, maintenance and evaluation of the Bonifer 
and Minthorn Lan TH Loge Ae release and adult collec- 
tion facilities. Ann 
DE90014152/GAR 061,437 
DOE/BP/39461-7 
Yakima River spring chinook enhancement study. Annual 
report, FY 1989. 
DE90014147/GAR 
DOE/BP/39638-5 
Evaluation of the contribution of fall chinook salmon 
reared at Columbia River hatcheries to the Pacific salmon 
fisheries. Appendix: Final report. 
DE90014144/GAR 061,432 
BOOZ-ALLEN AND HAMILTON, INC., BETHESDA, MD. 
Total Quality Management (TQM). Implementers Work- 


shop. 

AD-A225 141/1/GAR 059,531 
Total Quality Management (TQM). Process Action Team 
Course. 


061,445 


061,446 


061,452 


059,633 


061,430 


061,436 


061,435 


BROOKHAVEN NATIONAL LAB., UPTON, NY. 


AD-A225 197/3/GAR 059,532 


BOSTON UNIV., MA. CENTER FOR SPACE PHYSICS. 
Effects of Magnetic Storm Phases on F-Layer Irreguilar- 
ities from Auroral to Equatorial Latitudes. 
AD-A225 045/4/GAR 

BOSTON UNIV., MA. SCHOOL OF MEDICINE. 


Proceedings of the International Symposium on pony om 
of Muscarinic Receptors ee. | Held in Wiesbaden 
many, F.R.) on 20-22 July 198: 

AD-A224 629/6/GAR 061,091 


BOWMAN GRAY SCHOOL OF MEDICINE, WINSTON- 
SALEM, NC. 


Hypertonic/Hyperoncotic Resuscitation from Shock: Re- 
duced Volume Requirement and Lower Intracranial Pres- 
sure. 

AD-A225 207/0/GAR 061,234 


BRANDEIS UNIV., WALTHAM, MA. DEPT. OF PHYSICS. 


DOE/ER/03230-T9 
Research in elemen 


059,696 


tary particle physics. Technical 
progress report, June 1, 1989-May 31, 1990. 
DE90013443/GAR 062,091 


BREMEN UNIV. (GERMANY, F.R.). FACHBEREICH 2 - 
BIOLOGIE/CHEMIE. 
Darstellung bormodifizierter Immunglobuline fuer die Neu- 
troneneinfangtherapie. (Characterisation of immunoglobu- 
lins to be used in neutron capture therapy after modifica- 
tion with boron). 
TIB/B90-81424/GAR 


BRIGHAM YOUNG UNIV., PROVO, UT. DEPT. OF 
CHEMISTRY. 
Chemical Characterization of Thermal Maturity in Coals 
— a Resolution — Methods. Annual 
Report May 1989-April 1990 
(GRI-90/0151) 
PB90-270372/GAR 


BRITISH AEROSPACE PLC, PRESTON (ENGLAND). 
MILITARY AIRCRAFT DIV. 


BAE-WES-RP-GEN-EMC-049-T2.2 
Model of Electromagnetic Leakage Through Joints at 
Radio Frequencies. 
N90-23626/6/GAR 
ETN-90-96785 
Model of Electromagnetic Leakage Through Joints at 


Radio Frequencies. 
N90-23626/6/GAR 


BRITISH COLUMBIA UNIV., VANCOUVER. TRIUMF 
FACILITY. 


CONF-900289-5 
Laser system of the optically pumped ion source at 


TRIUMF. 
062,053 


061,136 


060,488 


060,117 


060,117 


DE90013102/GAR 


CONF-9001101-1 
Proton-proton bremsstrahlung: What has been iearned. 


DE90013104/GAR 062,055 


CONF-90021 18-2 
Recent results from rare kaon decay experiments. 
DE90013106/GAR 062,057 


CONF-9003177-1 
Search for the rare decay K(sup + ) (yields) (pi)(sup + 
)(nu)(bar (nu)). 
DE90013105/GAR 062,056 

TRI-PP-90-8 
oem system of the optically pumped ion source at 
be90013102/GAR 


TRI-PP-90-13 
Leptonic CP violation in leptoquark models. 
DE90013103/GAR 
TRI-PP-90-15 
Proton-proton bremsstrahlung: What has been learned. 
DE90013104/GAR 062,055 
TRI-PP-90-16 
Search for the rare decay K(sup + ) (yields) (pi)(sup + 
)(nu)(bar (nu)). 
DE90013105/GAR 062,056 
TRI-PP-90-20 
Recent results from rare kaon decay experiments. 
DE90013106/GAR 062,057 


BROOKHAVEN NATIONAL LAB., UPTON, NY. 
BNL-NUREG-52236 


Evaluation of the Effects of Local Control Station Fe 
ations on Human Performance and 
Power 


Plant Risk. 
NUREG/CR-5572/GAR 


BNL-42887 
Fi and finish of grazing incidence mirrors. 
DE90012872/GAR 
BNL-43549 
Simultaneous determination of optical and thermodynam- 
ic properties o ae SUNG AGES Sena Ce 
DE90010652/GAR 059, 


, 
Density waves driven by a high harmonic cavity. 
DE9001 3735/GAR 


BNL-43645 
Isotope and Cs vapor effects in an H(sup (minus)) 
volume source with a toroidal chamber. 
DE90013734/GAR 062,135 
CA-7 
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062,053 


062,054 


061,649 


062,029 


062,136 





BNL-43671 
Bunch-to-bucket injection of linac beam into the Brookha- 


ven AGS. 
DE90013733/GAR 062,134 


BNL-43678 
Evolution of longitudinal equilibrium distribution in the adi- 


BE90019738/ GAR 062,137 


BNL-43679 
Beam (nu)-spread due to field errors in RHIC. 
DE90013744/GAR 062,141 


BNL-43680 
correction scheme for RHIC. 
DE90013740/GAR 062,138 


BNL-43684 
Multipole expansion for the field of vacuum chamber 


eddy currents. 
DE90013745/GAR 062,142 


BNL-43685 
— space charge resonances and the space charge 


DES001 3746/GAR 062,143 


BNL-44611 
Fast excitation o development. 
DE90013739/GA 061,862 


BNL-44728 
Transformation and deposition of atmospheric nitrogen 
species: A view from the aqueous side. 
DE90013737/GAR 059,722 


BNL-44732 
Fracture-EXAFS: A new method for the study of inter- 
faces in thin films and polycrystalline materials. 
DE90013736/GAR 059,929 


BNL-44737 
Nuclear structure/nuciei far from stability. Report of 
Working Group Il. 
DE9001 3732/GAR 062,133 


BNL-44749 
Brookhaven Accelerator Test Facility photocathode gun 
and transport beamline. 
DE90013741/GAR 062,139 


BNL-44751 
High brightness photocathode injector for BNL Accelera- 
tor Test Facility. 
DE90013742/GAR 062,140 


BNL-44763 
Search for the ‘one neutral current decay 


K(sup + ) (yields) (pi)(sup + ) (nu)(bar (nu)). 

DE90013747/GAR 062,144 
BNL-44768 

Basic principles of Synchrotron Radiation-Induced X-Ray 

Fluorescence (SRXRF). 

DE90013743/GAR 059,855 


BNL-52219 
cee safeguards: Accounting for nuclear materi- 


Ss. 
DE90012751/GAR 061,660 


CONF-890525-1 
Transformation and deposition of atmospheric nitrogen 
species: A view from the aqueous side. 
DE90013737/GAR 059,722 
CONF-890802-31 
oe and finish of grazing incidence mirrors. 
90012872/GAR 062,029 
CONF-900135-17 
— for the flavor-cha neutral current decay 
K(sup + ) (yields) (pi)(sup +  rul(bar (nu)). 
DE90013747/GAR 
CONF-900466-70 
Fracture-EXAFS: A new method for the study of inter- 
faces in thin films and polycrystalline materials. 
DE90013736/GAR 059,929 
CONF-900603-16 
Isotope and Cs vapor effects in an H(sup (minus)) 
volume source with a toroidal chamber. 
DE90013734/GAR 062,735 
CONF-900603-17 
Bunch-to-bucket injection of linac beam into the Brookha- 


ven AGS. 
DE90013733/GAR 062,134 


CONF-900603-18 

Decapole correction scheme for RHIC. 

DE9001 S7A0/GAR 062,138 
CONF-900603-19 

ee an EE Ie ee ID EP 


DES001 3746/GAR 062,143 
CONF-900603-20 

Multipole expansion for the field of vacuum chamber 

eddy currents. 

DE90013745/GAR 062,142 


CONF-900603-23 
Beam (nu)-spread due to field errors in RHIC. 
DE90013744/GAR 062,141 
CONF-900603-24 
Density waves driven by a high harmonic cavity. 
DE90013735/GAR 062,136 
CONF-900603-25 
Evolution of longitudinal equilibrium distribution in the adi- 
abatic regime. 
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DE90013738/GAR 062,137 


CONF-9004209-2 - 
Nuclear structure/nuclei far from stability. Report of 
Working Group Il. 
DE90013732/GAR 062,133 


CONF-9004232-1 
Fast excitation —— development. 
DE90013739/GA\ 


CONF-9009136-1 
Simultaneous determination of optical and thermodynam- 
_———— of an evaporating aqueous solution droplet. 
DE90010652/GAR 059,905 
BROOKHAVEN NATIONAL LAB., UPTON, NY. PROCESS 
SCIENCES DIV. 
Pol inosiloxane Coatings Derived from 
Ti( OEM), Organosilane Precursors. 
(AR 
AD-A224 775/7/GAR 060,893 
BROOKLYN COLL., NY. DEPT. OF PHYSICS. 
NAS 1.26:186600 


Photoreflectance for in-Situ Characterization of Mocvd 
Growth of Semiconductors under Micro-Gravity Condi- 


tions. 
(NASA-CR- 186600) 
N90-23576/3/GAR 061,963 


BROWN UNIV., PROVIDENCE, Ri. 


CONF-890872-12 
Backgrounds from overlapping events at the upgraded 


Tevatron. 
DE90013329/GAR 062,082 


CONF-9004190-11 
Data acquisition architecture for the SSC. 
DE90013330/GAR 061,493 


COO-3130TC-52 
Applications of neural networks in high energy physics. 
INF-9004 190-13) 
DE90013325/GAR 062,080 


DOE/ER/03130-9 
Data acquisition architecture for the SSC. 
DE90013330/GAR 061,493 


DOE/ER/03130-52 
lications of neural networks in high energy physics. 
(CONF-9004 190-13) 
DE90013325/GAR 062,080 
BROWN UNIV., PROVIDENCE, RI. DEPT. OF CHEMISTRY. 
TR-8 
Synthesis of Oxides Containing Transition Metals. 
AD-A225 032/2/GAR 059,866 
BROWN UNIV., PROVIDENCE, RI. DEPT. OF PHYSICS. 
BROWN-HET-758 
Progress report for a research program in theoretical high 
energy physics. 
DE90013322/GAR 062,078 


COO-3130TC-51 
Level-2 system: Programmers-users manual. 
DE90013324/GAR 060,150 


COO-3130TC-54 
Special Function Coprocessor for Level-2. 
DE90013327/GAR 061,492 


COO-3130TC-53 
DO data acquisition: High speed data paths for DO. 
(CONF-9004 190-12) 
DE90013326/GAR 061,491 


COO-3130-TC-55 
Progress report of a research program in experimental 
high energy physics. Task C Progress — for contract 
period, January 1, 1990-December 31, 1990. 
DE90013321/GAR 062,077 


DOE/ER/03130-8 
Progress report for an Outstanding Junior Investigator 
Award in experimental high energy physics. Task J 
Progress — for contract period, January 1, 1990-De- 
cember 31, 1990. 
DE90013328/GAR 062,081 


DOE/ER/03130-11 
Progress report of a research program in computational 
or K Task D Progress —, for contract period, Jan- 
uary 1, 1990-December 31, 
DE90013320/GAR 062,076 


DOE/ER/03130-51 
Level-2 system: Programmers-users manual. 
DE90013324/GAR 060,150 


DOE/ER/03130-53 
DO data acquisition: High speed data paths for DO. 
(CONF-9004 190-12) 
DE90013326/GAR 061,491 


DOE/ER/03130-54 
Special Function Coprocessor for Level-2. 
DE90013327/GAR 061,492 


ees 
Progress report of a research program in experimental 
high energy physics. Task C Progress report for contract 
— January 1, 1990-December 31, 1990. 
£90013321/GAR 062,077 


DOE/ER/03130-268 
Streamer tube readout electronics. 
DE90014343/GAR 062,251 


DOE/ER/03130-269 eau 
Research program in experiment igh energy physics, 
4 B. Progress report, January 1, 1990-December 31, 


061,862 


DE90013323/GAR 062,079 


DOE/ER/03130-453 
ees _— for a research program in theoretical high 


Heese tasee 3322/ GAR 062,078 


DOE/ER/03130-454 
——— report for a research program in physics of the 
early universe. 
DE90013319/GAR 062,075 


DOE/ER/03130-T22 
Simulation of Z boson production at DO. 
DE90013332/GAR 062,084 


DOE/ER/03130-T24 


Simulation of top quark production at DO. 
DE90013331/GAR 062,083 


BROWN UNIV., PROVIDENCE, Ri. DIV. OF ENGINEERING. 
DOE/PC/79929-9 
NOx-char reactions: Kinetics and transport —-. 
— technical progress report, 1 January 1990-3 
March 1990. 
DE90013785/GAR 060,627 


DOE/PC/80527-12 


Diffusion in coals. Final technical report. 
DE90012235/GAR 060,459 


BUNDESANSTALT FUER GEOWISSENSCHAFTEN UND 
ROHSTOFFE, HANOVER (GERMANY, F.R.). 


Auswirkungen von  Sprengerschuetterungen auf 
ausgewaehite Gebaeude. (Effect of blast vibrations on 
selected houses). 

TIB/A90-81380/GAR 059,828 


BUNDESFORSCHUNGSANSTALT FUER FORST- UND 
HOLZWIRTSCHAFT, GROSSHANSDORF (GERMANY, F.R.). 
INST. FUER FORSTGENETIK UND 
FORSTPFLANZENZUECHTUNG. 


Untersuchungen ueber genetisch-oekologische Auswir- 
kungen simultaner Immissionsbelastungen des Spross- 
und Wurzelsystems der Baumart Fichte. Abschlussber- 
icht. (Investigations on gene-ecological effects due to si- 
multaneously applicated environmental pollutants via 
shoot and root system in the forest tree species Norway 
spruce. Final report). 

TIB/A90-81418/GAR 060,664 


BUNDESMINISTERIUM FUER FORSCHUNG UND 
TECHNOLOGIE, BONN (GERMANY, F.R.). 
ETN-90-96448 
Projekt Galileo: Erkundung des Planeten Jupiter und 
Seiner Monde (Project Galileo: Recognition of the Planet 
Jupiter and Its Moons). 
N90-24216/5/GAR 059,692 


ETN-90-96449 
Erdbeobachtung Aus Dem Weltraum (Earth Observation 


from the Interstellar Space). 
N90-23781/9/GAR 061,453 


ETN-90-96450 
Demonstrationszentren fuer Faserverbundwerkstoffe 


(Demonstration Centers for Fiber Reinforced Materials). 
N90-23495/6/GAR 060,925 


REPT-42/89 
Projekt Galileo: Erkundung des Planeten Jupiter und 
Seiner Monde (Project Galileo: Recognition of the Planet 
Jupiter and Its Moons). 
N90-24216/5/GAR 059,692 


REPT-44/89 
Erdbeobachtung Aus Dem Weltraum (Earth Observation 
from the Interstellar Space). 
N90-23781/9/GAR 061,453 


REPT-45/89 


Demonstrationszentren fuer Faserverbundwerkstoffe 
(Demonstration Centers for Fiber Reinforced Materials). 
N90-23495/6/GAR 060,925 


BUNDESMINISTERIUM FUER UMWELT, NATURSCHUTZ 
UND REAKTORSICHERHEIT, BONN (GERMANY, F.R.). 
BMU-1990-243 
Strahlenexposition der Arbeitskraefte und Abgabe ra- 
dioaktiver Stoffe mit der Fortluft bei der Wiederaufarbei- 
a Karlsruhe. (Occupational radiation exposure 
gaseous radioactive releases of the Karlsruhe re- 
processing plant). 
TIB/B90-81391/GAR 060,688 


BMU-1990-246 
Untersuchung der Organisationsstruktur von Kernk- 
raftwerken und ihres Zusammenwirkens mit ueber: 
neten Organisationsstrukturen. Phase 2. Zusammenwir- 
ken des Kernkraftwerkbetriebes im Rahmen der ueber- 
geordneten Organisationsstrukturen. (Investigation of or- 
ganizational structures of nuclear power plants and their 
cooperation with superordinate organizational structures. 
Phase 2. Interaction of nuclear power plant operation 
with superordinated organizational structures). 
TIB/B90-81394/GAR 060,559 

BMU-1990-247 
Moeglichkeiten der Rueckfuehrung gereinigter Abgase in 
einer Wiederaufarbeitungsanlage zur Minimierung der 
Strahlenexposition in der Umgebung. (Possibilities of re- 
cycling decontaminated off-gases in a fuel reprocessing 
plant in order to minimize the environmental radiation ex- 


posure). 
‘TIB/B90-81396/GAR 060,689 





BMU-1990-249 
Belastungen auf Systemkomponenten von LWR-Anla 
waehrend Stoerfalltransienten. (Loads on LWR Plant 
components during accident transients). 
TIB/B90-81395/GAR 061,656 


BMU-1990-250 
Verhalten der RBMK-1000-Aniage bei Reaktivitaetsstoer- 
faellen im Teillastbereich - ergaenzende Untersuchungen. 
(Behaviour of the RBMK-1000 plant during reactivity dis- 
turbances under part load reduction - completing investi- 


Pye 
1B/B90-81393/GAR 061,655 


GRS-A-1565 
Belastungen auf Systemkomponenten von LWR-Anlagen 
waehrend Stoerfalltransienten. (Loads on LWR plant 
components during accident transients). 
TIB/B90-81395/GAR 061,656 


GRS-A-1587 
Strahlenexposition der Arbeitskraefte und Abgabe ra- 
dioaktiver Stoffe mit der Fortluft bei der Wiederaufarbei- 
———- Karlsruhe. (Occupational radiation exposure 

gaseous radioactive releases of the Karlsruhe re- 
processing plant). 
TIB/B90-81391/GAR 


GRS-A-1588 
Verhalten der RBMK-1000-Aniage bei Reaktivitaetsstoer- 
faellen im Teillastbereich - ergaenzende Untersuchungen. 
(Behaviour of the RBMK-1000 pliant during reactivity dis- 
turbances under part load reduction - completing investi- 


pe 

1B/B90-81393/GAR 

BUNDESMINISTERIUM FUER WIRTSCHAFT, BONN 

(GERMANY, F.R.). 

ETDE-mf-0506498 

Verbrauchsabhaengige Abrechnung. Informationen zur 
Verordnung ueber die verbrauchsabhaengige Abrechnung 
der Heiz- und Warmwasserkosten in der Fassung vom 
20.1.1989. (Demand-controlled energy accounting. The 
demand-controlled space and water heating energy ac- 
counting ordinance of January 20, 1989). 
DE90506498/GAR 060,506 


BUREAU OF ECONOMIC ANALYSIS, WASHINGTON, DC. 
BEA-OD-90-2 
Balance of Payments of the United States: Concepts, 


Data Sources, and Estimating Procedures. 
PB90-268715/GAR 059,836 


BEA-REA-90-1 
BEA Regional Projections. Volume 1. State Projections to 
2040. 
PB90-264532/GAR 059,833 
BEA-REM-90-9 
Local Area Personal Income, 1983-88. Volume 3. Plains 


Region. 
PB90-271701/GAR 059,837 
BUREAU OF MINES, DENVER, CO. 


Bureau of Mines Method of Calibrating a Primary Radon 
Measuring Apparatus. 
PB90-255282/GAR 061,501 


BUREAU OF MINES, DENVER, CO. DENVER RESEARCH 
CENTER. 


060,688 


061,655 


BUMINES-RI-9225 
Causes and Control of Coal Mine Bumps. 
PB90-268772/GAR 


BUMINES-RI-9229 
Intercomparison of North American Radon Progeny 


Measurement Methods and Equipment. 
PB90-268749/GAR 061,511 


BUREAU OF MINES, PITTSBURGH, PA. PITTSBURGH 
RESEARCH CENTER. 


BUMINES-RI-9144 
Rigid-Body and Elastic Solutions to Shield Mechanics. 
PB90-268848/GAR 061,421 


BUMINES-RI-9173 
poor eee of Pillars in Multiple-Seam Mining 


Operati 
061,422 


061,416 


PB90-268855/ GAR 


BUMINES-RI-9176 
Comparative Study of Pillar Load Transfer Associated 
with Multiple-Seam Mining. 
PB90-268897/GAR 


BUMINES-RI-9189 
Relationship between Horizontal Stresses and Geologic 
Anomalies in Two Coal Mines in Southern Illinois. 
PB90-268814/GAR 


BUMINES-RI-9192 
Rapid (Grab) Sampling during Full-Scale Explosions-Mi- 
croscopic and Analytical Evaluation. 
PB90-268756/GAR 


BUMINES-RI-9196 
Inhibition of Spontaneous Combustion of Coal. 
PB90-268764/GAR 


BUMINES-RI-9198 
Case Study of the Effects of Longwall Mining Induced 
Subsidence on Shallow Ground Water Sources in the 
Northern Appalachian Coalfield. 
PB90-268798/GAR 
BUMINES-RI-9202 
Control of Airborne Respirable Dust in the Face Area 
with Water Sprays Using a Full-Scale Laboratory Model. 
PB90-268806/GAR 061,418 
BUMINES-RI-9220 
Two-Leg Longwall Shield Mechanics. 


061,423 


061,419 


061,414 


061,415 


061,384 
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CALIFORNIA UNIV., IRVINE. DEPT. OF PHYSIOLOGY AND 


PB90-268731/GAR 


BUMINES-RI-9224 
Foundation Response to Subsidence-induced Ground 
Movements: A Case Study. 
PB90-268780/GAR 061,417 


BUREAU OF MINES, SALT LAKE CITY, UT. SALT LAKE 
CITY RESEARCH CENTER. 
BUMINES-RI-9190 
Recovery of Cobalt from Spent Copper Leach Solutions- 
Improved Elution and — Removal Techniques, with 
Revised Process Economics. 
PB90-268889/GAR 060,985 


BUREAU OF MINES, SPOKANE, WA. SPOKANE 
RESEARCH CENTER. 
BUMINES-RI-9162 
Roof Truss Contact Forces. 
PB90-268830/GAR 061,420 


BUREAU OF MINES, TWIN CITIES, MN. TWIN CITIES 
RESEARCH CENTER. 
BUMINES-RI-9193 
Preliminary Evaluation of the Relationship of Bit Wear to 
Cutting Distance, Forces, and Dust Using Selected Com- 
mercial and Experimental Coal- and Rock-Cutting Tools. 
PB90-269184/GAR 061,424 


BUREAU OF MINES, WASHINGTON, DC. 
BUMINES-B-690 
Bureau of Mines Development of Titanium Production 
Technology. 
PB90-266669/GAR 


BUMINES-IC-9149 
Coal Mine Bumps: Five Case Studies in the Eastern 
United States. 
PB90-265505/GAR 


BUMINES-IC-9160 
Lead Reduction in Ambient Air: Technical Feasibility and 
Cost Analysis at Domestic Primary Lead Smelters and 


Refineries. 
PB90-266594/GAR 060,651 


BUMINES-IC-9177 
Selected Significant Mineral Deposits in Alaska: A Miner- 
als Availability System Overview. 
PB90-266651/GAR 


BUMINES-IC-9185 
Mine Safety Education and Training Seminar. Proceed- 
ings: Bureau of Mines Technology Transfer Seminar, 
Pittsburgh, PA., May 17, 1988; Beckley, WV., May 19, 
1988; St. Louis, MO., May 24, 1988; and Reno, NV., May 


26, 1988. 

PB90-265570/GAR 061,403 
BUMINES-IC-9187 

free omg Availability and Supply: A Minerals Availability 

PBO0- 368562/GAR 061,402 
BUMINES-IC-9193 

Characterization of the 1986 Metal and Nonmetal Mining 

Workforce. 

PB90-265398/GAR 
BUMINES-IC-9195 

New Steelmaking Technology from the Bureau of Mines. 

Proceedings of an Open Industry Briefing. Held in Asso- 


ciation the Electric Furnace Conference on Decem- 
ber 8, 1987, Chicago, IL. 
060,943 


061,413 


060,984 


061,401 


061,409 


061,399 


PB90-266586/GA 


BUMINES-IC-9196 
Water Use in the Domestic Nonfuel Minerals Industry. 
PB90-265604/GAR 061, 


BUMINES-IC-9205 
Emission Products from Combustion of Conveyor Belts. 
PB90-265489/GAR 060, 


BUMINES-IC-9206 
Recent Developments in Metal and Nonmetal Mine Fire 
Protection. Proceedings: Bureau of Mines Technology 
Transfer Seminars, Denver, CO., October 18-19; Detroit, 
MI., October 20-21; Las eg AV. November 1-2; ‘<a 
Spokai ine, WA., November 3-4, 1 
PB90-265471/GAR 061,400 


BUMINES-IC-9213 
Strontium: Uses, Supply, and Technology. 
PB90-265596/GAR 


BUMINES-IC-9220 
Talc Industry: An Overview. 
PB90-265380/GAR 


BUMINES-IC-9222 
Position and Heading Determination of a Continuous 
pee Machine Using an Angular Position-Sensing 


061,405 


060,889 


P490-265588/ GAR 


BUMINES-IC-9227 
Computer-Assisted Continuous Coal Mining System-Re- 
search Program Overview. 
PB90-265612/GAR 061,407 
BUMINES-IC-9235 
Reducing Back Injuries in Low-Coal Mines: Redesign of 
Materials-Handling Tasks. 
PB90-265620/GA 061,408 


BUMINES-IC-9237 
Ultra-High-Purity Silicon for Infrared Detectors: A Materi- 


als Pi 
060,290 


061,404 


erspective. 
PB90-265547/GAR 


BUMINES-RI-9171 
Beach Characteristics of Mine Waste Tailings. 


PB90-268822/GAR 


Mineral Industries of Latin America, 1988. 
PB90-268269/GAR 


BURNETT (MACKENZIE), SUDBURY, MA. 


Development and Testing of a Dry Feed Ejector for 
Pore Abandoned U: ‘ound Mines. 


(OSM-578) 
PB90-264573/GAR 061,397 
— UNIV., INDIANAPOLIS, IN. HOLCOMB RESEARCH 


060,715 


061,412 


HRI-150 
Extent of Ozone Injuries in ‘Pinus strobus’ Populations of 
Five Eastern National Parks in 1986. 
PBS90-265133/GAR 061,344 


CALIFORNIA DEPT. OF FOOD AND AGRICULTURE, 
SACRAMENTO. ENVIRONMENTAL HAZARDS 
PROGRAM. 


EH-90-6 
of Sampling Methods for Determination of 
Residue on Leaf Surfaces. 
PB90-271719/GAR 060,718 


EH-90-7 
Atrazine Leaching and Its Relation to Percolation of 
Water as Influenced by Three Rates and Four Methods 
of Irrigation Water 
PB90-271735/GAR 059,647 


CALIFORNIA INST. OF TECH., PASADENA. 
Disks in Optical Information Processing. 


Optical Memory 
(ARO-26676. 1-PH) 
AD-A224 625/4/GAR 060,119 


CALIFORNIA = OF — PASADENA. GRADUATE 
AERONAUTICAL 


Oblique and pans Modes of Vortex Shedding in the 
Wake © of a Circular Cylinder at Low Reynolds Numbers. 
AD-A224 798/9/GA\ 061,812 


Measurements of Base Pressure in the Wake of a Cylin- 
der at Low Reynolds Numbers. 
AD-A224 799/7/GAR 061,813 


Combustion in Turbulent Jets and Buoyant Flames. Final 
Report-Phase 1 (January 1, 1987-December 31, 1989). 
ott nay 
90-269655/GAR 060,062 


came UNIV., BERKELEY. 
Virulence Markers of Dengue Viruses. 
AD-A224 755/9/GAR 061,165 


Solid-State Sensor and Actuator Workshop Held in Hilton 
Head Island, South Carolina on 4-7 June 1990. 
(ARO-27885. 1-EL-CF) 

AD-A224 850/8 060,324 


CALIFORNIA UNIV., BERKELEY. COLL. OF ENGINEERING. 


DOE/PC/90507-T13 
Surface pad properties of coal and their role in coal beneficia- 
tion. 


report. 
DE90012250/GAR 060,460 


CALIFORNIA UNIV., BERKELEY. DEPT. OF MATERIALS 
SCIENCE AND MINERAL ENGINEERING. 
UCB/R/90/A1065 
Modeling of Micromechanisms of Fatigue and Fracture in 
Hybrid Materials. 
(AFOSR-TR-90-0832) 
AD-A225 042/1/GAR 060,909 


CALIFORNIA UNIV., BERKELEY. DEPT. OF MECHANICAL 
ENGINEERING. 


Critical Review of the State of Finite Plasticity. 
AD-A225 202/1/GAR 061,947 


CALIFORNIA UNIV., BERKELEY. SPACE SCIENCES LAB. 
Cosmic Background Radiation Study Sunyaev-Zel’dovich 
Effect and Small Angular Scale Anisotropy. 
(AFOSR-TR-90-0826) 

AD-A224 782/3/GAR 059,667 
CALIFORNIA UNIV., DAVIS. DEPT. OF ENVIRONMENTAL 
TOXICOLOGY. 

—- a > for a. of Vapor-Phase 

lutagens Carcinogens in Ambient Air. 

(ARB-R-90/444) 

PB90-265927/GAR 060,669 


CALIFORNIA UNIV., DAVIS. LAB. FOR ENERGY-RELATED 
HEALTH RESEARCH. 


Toxicity Studies on Agent GA. Mutagenicity of Tabun 
(GA) in the Ames M Assay. 
AD-A224 672/6/GAR 061,240 


CALIFORNIA UNIV., IRVINE. DEPT. OF MECHANICAL 
ENGINEERING. 


Review Si , Deformation, Fracture Behaviour and 
Ductility of Aluminum-Lithium Alloys. 

(ARO-26439. 19-MS) 

AD-A225 150/2/GAR 060,968 


CALIFORNIA UNIV., IRVINE. DEPT. OF PHARMACOLOGY. 


Neuronal Mechanisms of Intelligence. 
(AFOSR-TR-90-0822) 
AD-A224 897/9/GAR 061,196 


CALIFORNIA UNIV., IRVINE. DEPT. OF PHYSIOLOGY AND 
BIOPHYSICS. 


Based on Olfactory Transduction. 
061,192 


CA-9 


(ARO-25774.2-LS) 
AD-A224 631/2/GAR 


December 1, 1990 





CALIFORNIA UNIV., LOS ANGELES. 
DOE/ER/45378-2 
Quantum transport in mesoscopic systems. Annual tech- 
nical report, September 1989-September 1990. 
DE90012808/GAR 062,028 


Taxonomy — Indexing Structures for Mathematical Pro- 
ramming Modeling Languages. 
D-A224 894/6 061,052 
Growth and Reactivity of CuCl on Si(111). 
AD-A225 034/8/GAR 059,899 


Electrical ——, oe Susceptibility and Thermo- 
electric Power of PtG: 
AD-A225 OSe/S/GAR 061,928 


Electronic Study of Pt-Ga Intermetallic Compounds Using 
X-Ray Photoemission Spectroscopy. 
AD-A225 036/3/GAR 061,929 


Analysis of Scanning Tunneling Microscope T hs 
of = Surfaces Roughened by Ar(+ ) lon Bombard- 


AD.A225 037/1/GAR 061,930 


Solid-Phase Equilibria for Metal-Silicon-Oxygen Ternary 
Systems |: Mg, Ca, Sr and Ba. 
AD-A225 038/9/GAR 059,900 


CALIFORNIA UNIV., LOS ANGELES. DEPT. OF 
CHEMISTRY. 
Effects of Tip-Broadening and Asymmetry on Scanning 
Tunneling Microscope Topographs. 
AD-A224 883/9/GAR 061,921 


CALIFORNIA UNIV., LOS ANGELES. GRADUATE SCHOOL 
OF ARCHITECTURE AND PLANNING. 


DOE/SF/17538-T2 
Building design guidelines for solar energy technologies. 
Phase 1, Annotated bibliography. 
DE90012499/GAR 059,792 


CALIFORNIA UNIV., LOS ANGELES. MENTAL 

RETARDATION RESEARCH CENTER. 
Electrical Interactions between Mammalian Cortical Neu- 
tons. 
(AFOSR-TR-90-0730) 
AD-A225 006/6/GAR 


CALIFORNIA UNIV., LOS ANGELES. SCHOOL OF 
ARCHITECTURE AND URBAN PLANNING. 
DOE/SF/17538-T3 
pane oe design guidelines for solar energy technologies. 
inal report. 
DE90012500/GAR 


CALIFORNIA UNIV., LOS ANGELES. WESTERN 
MANAGEMENT SCIENCE INST. 
WMSI-WORKING PAPER-377 
FW/SM: A yan ad Structured Modeling Environment. 
AD-A224 756/7/ 060,136 


CALIFORNIA UNIV., RICHMOND. EARTHQUAKE 
ENGINEERING RESEARCH CENTER. 
UCB/EERC-84/17-VOL-1 
Evaluation of Energy Absorption Characteristics of High- 
way Bridges under Seismic Conditions. Volume 1. 
(FHWA/CA/UCB/EERC-84/17-VOL-1) 
PB90-262627/GAR 


UCB/EERC-84/17-VOL-1 
Evaluation of ee ere Characteristics of High- 
way Bridges Under Seismic Conditions. Volume 1. 
(FHWA/CA/UCB/EERC-84/17-VOL-1) 
PB90-267139/GAR 


UCB/EERC-84/17-VOL-2 
Evaluation of Ei Absorption Characteristics of High- 
=~ Bridges under Seismic Conditions. Volume 2 (Appen- 


ices). 
MAN (CA/UCB/EERC-84/17-VOL-2) 
PB90-262635/GAR 


UCB/EERC-84/17-VOL-2 
Evaluation of Energy Absorption Characteristics of High- 
way Bridges Under Seismic Conditions. Volume 2 ( 


pendices). 
(FHWA/CA/UCB/EERC-84/17-VOL-1) 
PB90-267147/GAR 


UCB/EERC-86/11 
Mechanical Characteristics of Base Isolation Bearings for 
a Bri Deck Model Test. 
(NSF/ENG-86019) 
PB90-262668/GAR 


UCB/EERC-87/12 
Inelastic Seismic Response of Structures with Mass or 
Stiffness Eccentricities in Plan. 
(NSF/ENG-87046) 
PB90-262650/GAR 


UCB/EERC-87/18 
— Procedure for R-FBI Bearings. 
(NSF/ENG-87048) 
PB90-262718/GAR 


CALIFORNIA UNIV., SAN DIEGO, LA JOLLA. 
Primary Sequence of Acetylcholinesterase and Selective 
—— for the Detection of Organophosphate Toxéici- 
AD-A225 175/9/GAR 061,144 
CALIFORNIA UNIV., SAN DIEGO, LA JOLLA. DEPT. OF 
BIOLOGY. 


061,159 


059,793 


059,999 


060,022 


060,000 


060,023 
060,001 


059,823 


059,824 


DOE/ER/13355-T1 
en and manipulation of Rhizobium phytohor- 


ne genes. Final report. 
DESO 3228/GAR 061,169 
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CALIFORNIA UNIV., SAN DIEGO, LA JOLLA. DEPT. OF 
CHEMISTRY. 
DOE/SF/17712-T1 
UCSD thermal chemistry program. Annual progress 
report, 1989. 
DE90012889/GAR 060,494 
CALIFORNIA UNIV., SANTA BARBARA. 
poms, He the Transport of Fine-Grained Sediments in 
Aquatic items. 
(@PA/600/1-86/544) 
PB90-265026/GAR 


CALIFORNIA UNIV., SANTA BARBARA. DEPT. OF 
ELECTRICAL AND COMPUTER ENGINEERING. 

Investigation of InP Processing Techniques for Device 

Applications. 

(RADC-TR-89-326) 

AD-A225 090/0/GAR 
CALIFORNIA UNIV., SANTA BARBARA. DEPT. OF 
PHYSICS. 

TR-31 

Quantum Coherence of a Narrow Band Interacting with 

Phonons and Static Disorder. 

AD-A224 658/5/GAR 061,909 
CALIFORNIA UNIV., SANTA CRUZ. 

Upper Ocean Internal Waves in the Marginal Ice Zone of 

the Northeastern Greenland Sea. 

AD-A225 173/4 061,723 
CALSPAN UB RESEARCH CENTER, BUFFALO, NY. 

NAS 1.26:184928 

Heat Transfer and Pressure Measurements for the SSME 

Fuel-Side Turbopump. 

(NASA-CR-184928) 

N90-23405/5/GAR 
CAMBRIDGE UNIV. (ENGLAND). 

Institute of Astronomy. 

N90-24190/2/GAR 059,675 
CAMBRIDGE UNIV. (ENGLAND). DEPT. OF ENGINEERING. 


CUED/A-THERMO/TR-34 
Auto-Ignition in Laminar and Turbulent Non-Premixed 


Systems. 
PB90-270182/GAR 060,063 


CUED/D-SOILS/TR-234 
Application of Dynamic Geotechnical Centrifuge Model 
Test Data to Design. 
059,986 


061,382 


061,938 


060,089 


PB90-270208/GA 
CUED/F-INFENG/TR-48 
oe of Linear Structures on Serial and Parallel 


Comput 
PBOO2701 '90/ GAR 059,827 


CAMP, DRESSER AND MCKEE, INC., BOSTON, MA. 
Assessing UST Corrective Action Technologies: Early 
—e of Clean-up Technologies for the Saturated 

‘one. 
(EPA/600/2-90/027) 
PB90-266727/GAR 060,776 


CASE WESTERN RESERVE UNIV., CLEVELAND, OH. 
DEPT. OF METALLURGY. 


HREM Studies of Interfaces in ZrO2/AI203 Ceramics. 
AD-A224 901/9 060,869 


HREM of Incoherent ZrO2/AI203 Interfaces. 
AD-A224 902/7 060,870 


CASE WESTERN RESERVE UNIV., CLEVELAND, OH. 
DEPT. OF PHYSICS. 

Nanomechanics of Thin Films. 

AD-A225 180/9/GAR 061,943 


CASTROL LTD., READING (ENGLAND). TECHNOLOGY 
GROUP SPECIAL PRODUCTS. 
BR106069 
Elastomer Compatibility Studies. 
N90-23542/5/GAR 


ETN-90-96444 
Elastomer Compatibility Studies. 
N90-23542/5/GAR 060,936 


CATHOLIC UNIV. OF AMERICA, WASHINGTON, DC. DEPT. 
OF MECHANICAL ENGINEERING. 


DOE/PC/79661-T3 
Development of a vortexing combustor (VC) for space/ 
water heating applications (cold flow modeling). Techni- 
cal progress r No. 5. 
DE90014601/GAR 060,053 


CEA CENTRE D’ETUDES NUCLEAIRES DE FONTENAY- 
AUX-ROSES (FRANCE). 


ICARE Radon Calibration Device. 
PB90-255332/GAR 061,506 


CEA CENTRE D’ETUDES NUCLEAIRES DE GRENOBLE 
(FRANCE). DEPT. DE RECHERCHE FONDAMENTALE. 
FRCEA-TH-213 
Photo-oxidation and photo-reduction of the s+uthenium 
complex tris (2,2’bipyridine) in an — medium. Appli- 
cations to photoelectrochemical cells and photoinduced 
redox catalysis. 
DE90501039/GAR 061,104 


CENTENNIAL ARCHAEOLOGY, INC., FORT COLLINS, CO. 


Archaeological Survey and Test Excavation in the Turk 
Canyon Area, Fort x Anwel Military Reservation, Pueblo 
and El Paso Counties, Colorado. 
(NPS/RMR/CX-1200-7-BO66) 
PB90-266768/GAR 


060,936 


059,746 


CENTER FOR INFECTIOUS DISEASES, ATLANTA, GA. 

DIV. OF PARASITIC DISEASES. 
Evaluation of Sodium Stibogluconate (Pentostam) and 
Ketoconazole in the Treatment of American Cutaneous 
Leishmaniasis. 
AD-A224 820/1/GAR 061,185 


CENTER FOR NAVAL ANALYSES, ALEXANDRIA, VA. 
CRM-90-304 
Initial Effectiveness of the FY 1989 Medical Officer Re- 
tention Bonus. 
AD-A224 910/0/GAR 061,283 


CENTRAL INTELLIGENCE AGENCY, WASHINGTON, DC. 
LDA-90-14777 
Democratic People’s Republic of Korea: Government 
Structure. A Reference Aid. 
PB90-927907/GAR 059,541 


CENTRAL RESEARCH INST. OF ELECTRIC POWER 
INDUSTRY, CHIBA (JAPAN). 
CRIE-U-06 
Haiden chichuka ni okeru doboku kensetsu gorika gijutsu 
no kaihatsu. (Technical development of cost-efficient in- 
stallation of power distribution cables under pavements). 
DE90503041/GAR 


CRIE-U-88072 
Chishitsu, jiban joho database (GEOID) no kaihatsu. 
(Construction of geological and geotechnical information 
database). 
DE90503417/GAR 

CRIE-U-89001 
Seitai busshitsu wo mogi shita nenryo denchi denkyoku 
shokubai no kaihatsu. Gosei porufirin no shokubai kassei. 
(Development of catalyst for fuel cells by mimicing bio- 
peer a Reduction of molecular oxygen to water cata- 

lyzed by iron prophyrin). 
Beeosdasea/GAR 


CRIE-U-89016 
Sugi no jukanryu, jukanu tokusei no kaiseki. Koritsuboku 
no jukanryu, jukanu no pH to EC. (Characteristics of 
stemflow and throughfall under Japanese cedars (Crypto- 
meria japonica). Characteristics of pH and EC in stem- 
flow and throughfall under isolated trees). 
060,630 


061,368 


060,517 


DE90503785/GAR 


CRIE-U-89017 
Sugi suitai to oxidant, kouryo no bunpu ni kansuru ichiko- 
satsu. (Decline of Japanese cedar (cryptomeria japonica) 
and potential correlation of oxidants and precipitation). 
DE90503786/GAR 060,631 


CRIE-U-89018 
Biological effects of combined exposure to coal fly ash 
and nitrogen dioxide (2). Effects on metabolic activities in 


the lung. 
DE90503419/GAR 060,629 


CRIE-U-89020 
Fuhowado ni okeru yuko oryoku no atarashii teigi. (Con- 
cept of the effective stress in unsaturated soils). 
DE90503787/GAR 


CRIE-U-89023 
Shokubutsu seitai no denki tokusei sokuteiho. 3. Suikoeki 
pH chosei heno tekiyo. (Continuous measurement of 
electrical characteristics in plants. 3. Application to hydro- 
ponic solution pH control). 
DE90507853/GAR 061,114 


CRIE-U-89024 
Shoha brock ni sayosuru haryoku ni kansuru jikken scale 
koka. (Scale effects of wave forces on armor units). 
DE90507846/GAR 061,767 


CRIE-U-89026 
Denjiha tansaho no dosuiro tunnel fukuko makiatsu rimen 
kudo kensa heno tekiyosei. (Application of the radar 
method to the detection of lining condition of the hea- 
drace tunnel). 
060,365 


061,449 


DE90507852/GAR 


CRIE-U-89042 
Sekitan no seibutsu kako (2). Coal cleaning gijutsu heno 
biseibutsushori no tekiyoho ni kansuru chosa. (Biopro- 
cessing of coal (2). Application of bioprocessing to coal 
cleaning technique). 
DE90507845/GAR 060,485 


CRIE-W-89019 
Sanjigen shintoryu no kanben kaisekiho to tunnel kus- 
saku ji no jiban chinka kaiseki eno tekiyo. (Convenient 
procedure to analyze three-dimensional seepage and its 
application to the estimation of subsidence of the ground 
caused by tunneling). 
DE90503420/GAR 061,378 


CENTRAL RESEARCH INST. OF ELECTRIC POWER 
INDUSTRY, TOKYO (JAPAN). 
CRIE-U-89029 
Karyoku hatsuden shisetsu ni okeru dobokuko kozobutsu 
no fushoku jittai chosa. (Investigation on corrosion of 
= structures for civil engineering at thermal power sta- 


ion). 
DE9050561 2/GAR 060,364 


CRIE-W-04 
Sohaiden setsubi ni okeru daidenryu aku gensho to sono 
taisaku. (High current arc phenomena and its counter- 
measures on transmission and distribution lines). 
DE90503382/GAR 060,379 
CRIE-W-05 
Shokubai nensho no gas turbine nenshoki eno tekiyosei 
no kento. (Investigation on availability of catalytic com- 
bustion for gas turbine combustor). 





DE90503437/GAR 


ones 

ka nenryochu no anmonia jokyo ni kansuru 

inahge 5 i Sanco chunyu ni yoru anmonia bunkai ni 

tsuite no ichikosatsu. (S' on removal of ammonia in 

coal derivel gaseous fuel (Part 1). Ammonia decomposi- 

tion mechanism by oxygen). 
DE90503043/GA' 


CRIE-W-88018 
2T/D kaatsu nidan funryusho sekitan gasukaro tokusei. 
Gasuka seino to char kyokyuryo tono sogo kankei ni kan- 
suru kento. (Characteristics of a 2T/D pressurized two 
— entrained-bed coal gasifier. Study of relation be- 


foes od nowy be efficiency and char recycle). osnass 


CRIE-W-88019 
2T/D kaatsu nidan funryusho sekitan gasukaro tokusei. 
Unten kenkyu seika oyobi daihyoteki tanshu no shiken 
kekka. (Characteristics of a 2T/D pressurized two stage 
entrained-bed coal gasifier. Results of operational study 
and ification tests). 

DE90503045/GAR 060,427 

CRIE-W-88021 
Koseino onreinetsu kyokyu heat pump system no kai- 
hatsu (4). 2dan asshuku system no shisakuki ni yoru 
seino hyoka to kaihatsu kadai no chushutsu. (Develop- 
ment of advanced heat pumps (part 4). Performance 
evaluation and study on the associated technologies of 
two-stage compression system by making an experiment 
on the trial system). 
DE90503046/GAR 


CRIE-W-88022 
Sekitan gasuka fukugo hatsuden no seino hyoka shuho 
to gasukaro kihon tokusei. (Evaluation method of coal 
gasification combined cycle power generation 
plant(prime)s performance and gasification characteris- 


tics). 
DE90503439/GAR 060,432 


CRIE-W-88025 
Bifuntan nensho ni tomonau NO(sub x) haichu minenbun 
doji teigen nensho - no kaihatsu (2). Metan chun- 
ho ni yoru kento. (Development of low-NO(sub x) and 
low-ignition loss combustion technology on pulverized 
coal combustion (2)). 
DE90503047/GAR 060,054 


CRIE-W-88028 
Teikarori gas nensho ni kansuru ken! (5). Nensho sho- 
tokusei ni oyobosu metan no eikyo. (Study on low caroli- 
fic gas combustion (Part 5). Effects of methane on com- 
bustion characteristics). 
060,357 


060,361 


060,425 


060,504 


DE90503048/GAR 


CRIE-W-88030 
10kw kyu yoyu tansan(prime)engata nenryo denchi hatsu- 
den system jikken setsubi. Setsubi kosei to kihon tokusei. 
= carbonate fuel cell power generation system test 
facility) 

DE90503440/GAR 


CRIE-W-88031 
Bifuntan nensho no tomonau NO(sub x) (center dot) 
haichu minenbun doji teigen nensho gijutsu no kai- 
hatsu(3). Cho bifunsaitan shiyoji no haigasu seijo. (Devel- 
opment of low-NO(sub x) and low-ignition loss combus- 
tion techno! on pulverized coal combustion (Part 3)). 
DE90503405/GAR 060, 


CRIE-W-88032 
Bifuntanyo wide renji bana no kaihatsu (2). Mokei ni yoru 
bana nodo choseibu kihon kozo no kento. (Development 
of wide-r: burner by control of pulverized coal con- 
centration (Part 2). Study of construction to control of 
te concentration by burner model). 
IE90503406/GAR 060,055 
CRIE-W-88033 
Sekitan gasuka yo datsuryuzai no kaatsuka ni okeru 
seino. (Performance of desulfurization sorbent at pressur- 
ized conditions for coal gas). 
DE90503407/GAR 060,429 


CRIE-W-88034 
Sekitan gasukayo porasu filter no koatsu gyakusen. 
Koatsu gyakusen to gyakufu gyakusen no seino hikaku. 
(High intensity cleaning of porous ceramic filter in coal 
= filtration-comparison with reverse flow se, 
1E90503408/GAR ) 


CRIE-W-88035 
Sekitan gasukayo porasu filter no koatsu gyakuryu. Gya- 
kusen ryusoku simulation program no kaihatsu. (High in- 
ity cleaning of porous ceramic filter in coal gas filtra- 
tion-simulation of reverse flow rate). 
DE90503409/GAR 060,431 


CRIE-W-88037 
Ceramic sen(prime)igata nenshoki no kaihatsu. Nenshoki 
no kairyo to nensho shiken kekka. (Development of ce- 
ramic fiber combustor. Improvement of combustor 
and combustion test result). 
DE90503441/GAR 


CRIE-W-88038 
Koon gas turbine yo fukugogeta ceramic nenshoki no kai- 
hatsu. Sekkei, shisaku to nensho shiken kekka. (Develop- 
ment of ceramic hybrid combustor. Design and combus- 
tion test results). 
DE90503442/GAR 060,885 


CRIE-W-88040 
Hangoseishi zetsuen OF cable no kurikaeshi mage hiro 
tokusei. (Cyclic bending fatigue characteristics of laminat- 
ed paper insulated OF cables). eimase 


060,518 


060,884 


DE90503410/GAR 
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CRIE-W-88041 
Suiryu model ryudo kaiseki system no kaihatsu. Kosoku 
VTR ni yoru sokudo vector sokutei shuho. (Development 
of advanced flow simulation Pe ae ae 
= specd VIR method of velocity vectors using a 


VTR). 
D 90803498/ GAR 061,826 


CRIE-W-88042 
Purazumatochi yo tangusuten bo SSS no sonmo. 
(Erosion of W-rod-electrode for plasma torch) 
DE90503411/GAR 
CRIE-W-88043 
pene nee hay cape 9 ges, aaa (Con- 
trollability of arc jet from arc horns with slits). 
DE90503412/GAR 060,384 


CRIE-W-88044 
Aku kudoshiki haidenyo tanraku denryu genryuki no kai- 
hatsu. Tadan bunkishiki tenryu soshi no kaihatsu. (Devel- 
opment of arc driving — fault current fowen! for distribu- 
tion lines. Development of multistage divided type com- 
mutating element). 
DE90503413/GAR 060,385 


CRIE-W-88045 
Sekitetsushingata amorufasu hen(prime)atsuki no seino 
‘e@ amorphous trance- 


I 


hyoka. (Performance of stacked-cor: 
formers). 

DE90503414/GAR 

CRIE-W-88046 

Gosei resin hatsudenki makisen no zetsuen rekka han- 
teiho. (Method for diagnosing the insulation deterioration 
in mica-resin insulated stator windings of generator). 
DE90503991/GAR 060,277 


ees 
Sekitan gasu hai no yuko riyoho ni kansuru chosa. 
— aon on ulzation of coal gasitcaton slag ach) 


CRIE-W-89001 

Suiryu model kashika shuho ni yoru gas turbine nensho- 
kinai no ryudo kongo tokusei (1). Nishitsugata nenshoki 
to hoen kyokagata nenshoki no tokusei. (Flow and mixing 
characteristics of gas turbine combustor using water flow 
model (Part 1). Characteristics of venturi combustor and 
advanced rich-lean combustor with pilot flame). 

DE90505553/GAR 060,074 


CRIE-W-89003 
Sekitan nensho shikenro ni okeru tei fukaji no NO(sub x) 
haichu minenbun hai tokusei (1). Jurai burner ni 
yoru kento. (Emission characteristics of NO(sub x) and ig- 
nition loss on pulverized coal combustion at low load 


(Part 1)). 
DE90503992/GAR 060,056 


CRIE-W-89005 
NO(sub x) haichu minenbun haishutus tokusei ni oyobosu 
nensho joken no eikyo (1). Nidan nenshoho, kuki tadan 
chunyuho tekiyoji no NO(sub x) haichu minenbun nodo. 
(Effects of coal combustion conditions to emission char- 
acteristics of NO(sub x) and unburned carbon in fly ash 


(Part 1)). 
DE90503993/GAR 060,057 


CRIE-W-89006 
Bifuntan nensho ni tomonau NO(sub x), haichu minenbun 


060,386 


060,433 


rated ‘ocarbon fuel: 
DE90503994/GAR 

CRIE-W-89007 
Sekitan gasul porous filter no ger a 
siteu co hendo youohn. @igh imonally clcaning. tr 

no u. (Hig el 

porous ceramic filter in hot coal cleaning. Cleaning 
effect in hot coal gas and simula‘ of changes of face 
velocity and pressure loss). 
DE90505552/GAR 060,436 


CRIE-W-89008 Latte 
Sekitan gasukayo kanshiki da i no choki shinrai- 
sei. Enka suiso no eikyo hyoka. (Long term reliability of 
desulfurization solbent for hot coal gas. Influence of hy- 
drogen chloride). 
DES0503995/GAR 060,434 


gt a ’ - 
unryusho sekitan gasukaro tokusei kaiseki software no 
kaihatsu. Kyutan ryohi henkaji no 2T/ichinichi —— 
Sod Coal guaiier. sisetine cla 5000 outa at 
coal feed rate). 


bo 5550/GAR 060,435 


CRIE-W-89010 
Sekitan gasukayo gas turbine nenshoki no kaihatsu (3). 
Kuki seigyogata nenshoki no kihon nensho tokusei. (De- 


evaluation of a LBG combustor using bypass air). 
DE90505551/GAR 


ato mee ime)e denchi kaatsu 

insan(prime} i no seino 

tokusei. 2avemisup 3 kyu cate seino kettei yoin bun- 
seki. po goon of the pressurized quaint MCFC. Analy- 
sis of specific factors for 250cm(sup 2) class MCFC per- 


formance). 
DE90503996/GAR 060,520 


CRIE-W-89014 ti seu (4). 
otow on. ine nenshoki no kaihai 
ain. Geceniee 2 anshoki ni yoru tei-NOx nenshoho no 
elopment of gas turbine combustor burning 


coal derived low BTU 


flame). 
DE90507871/GAR 
CRIE-W-89015 

caoe eres koseino heat pump no kaihatsu. b 
koritsu to bay hyoka. ( 
heat pump for commercial use. 

pe mt economic evaluation of the — 

DE90503997/GAR 


CRIE-W-89017 


Sekitan turbine nenshoki no kaihatsu (5). 
Hoen ta _nenshoki no kihon tokusei. (Develop- 


ment of combustor using coal derived ood 
ous fuel fat 5.8 5). Evaluation of on bo combustor with 
Brs0s03808/GAR 

CRIE-W-89018 


CRIE-W-89020 

Power electronics oyo ni kansuru chosa. (Survey on ap- 
ication of i ics). 

Bersoso7e4a/Gan 060,333 

CRIE-W-89022 
Shoshiho denkaishitsuban MCFC kogata seru no kihon 
tokusei. (Performance of bench-scale MCFC with electro- 

plate made by paper-making method). 

'90507884/ 060,521 


CRIE-W-89023 
Chichu haidenyo chakudatsushiki — koatsu setsuzo- 
kubu no kaihatsu. (Development of separable 
for 6.6kV cables and equipments). 
E90507885/GAR 


CRIE- ‘W-89024 


haidenyo gyappuresu ’ 
eee materials for surge arrester housing. 
of — polymer arresters for 22k’ 

i fistribution lines). 

DE90507843/GAR 060,390 
CRIE-W-89025 

pn oll gp yosoku expert system no kaihatsu. 

( of an expert system for estimating fla- 

shover of contaminated insulators). 

DE90507844/GAR 060,391 


CRIE-Y-89003 
Denki ji no keiei takakuka no hokosei. Takakuka sen- 
shin ni taisuru jirei bunseki. (Future developments 
—————- ities. Case studies on well- 
Des0s0s404/GAR . 060,360 
INST. OF Lap A POWER 


060,392 


CENTRAL RESEARCH 
INDUSTRY, TOKYO — ENERGY 
ENVIRONMENT LAB. 


ag 
hyaru Rezo no turbine ede sui reil 
hiteijo dennetsu 


DE90503032/GAR 


CRIE-T-88075 
ee ne nae Ae > 


590503507/GAR 


CRIE-T-88078 
ni 


steel by i 
DE90503792/GAR 
CRIE-T-88081 


A286 ko no kyodo tokusei ( 
modified 12Cr steel and steel of 
material). 
DE90503033/GAR 
CRIE-T-88086 
eine ono dade coat de 
. (Anthropogenic sulfur dioxide emissions in Far 


East Asia). 
DE90503794/GAR 060,632 
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Ne eido kojo taisaku. Kaiseki 
ni ant ‘ojo puroguramu no 
po Food greg model keito ni taisuru kisoteki_kento. (Im- 
provement of 
studies of SVC 
DE90503401/GA 
Oa gaibu keito suitei daccho boshi 
On-line eito ni yoru i seigyo. 
itsu bunsangata seigyo no kihon ronri no kaihatsu. Gaon. 
out prevention control through on-line estimation of exter- 


nal Development of fundamental logic). 
5E90503400/GAR 060,382 


CRIE-T-88095 
Shiobara UHV chokuryu shikensen ni okeru ion 
. (Effects of wind on 

test line). 


ion ryujo ni 
ion flow 


DE90503034/GAR 


CRIE-T-88096 
Teijo ion ryujo hassei sochi no kaihatsu. (Development of 
a facility to steady state ion flow field). 
DE90503398/GAR 060,380 


CRIE-T-88101 
Hatsuhendensho kaminari jikoritsu keisan puroguramu no 
kaihatsu. Kadenatsu hassei kakuritsu ni motozuku kamin- 
ari jikoritsu hyoka. (Development of substation lightning 
. Rate estimation program). 
DE 99/GAR 060,381 
CRIE-T-88104 
tee ee tee 6 
shiki no kiso kento. Giji zatsuon fugo no hassei hoho to 
sokan tokusei no kaiseki. (Fundamental study of spread 
spectrum communications system on power distribution 
lines carrier. Pseudonoise sequences generators and 
analysis of correlation). 
DE90503793/GAR 060,387 


CRIE-T-89003 
Jiritsu bunsan seigyoyo network no unyo keitai to shuyo 
seigyo joho no taikeika. (Network ition and sys- 
temzation of information for autonomous decentralized 


trol). 
DE90503791 /GAR 060,362 


CRIE-T-89005 
Chikei, netsuteki joken wo koryo shita haigasu kakusan 
no suchi model no kaihatsu (2). Chikei wo koryo shita 
= na no yosoku shuho no chosa. (Development of 
diffusion evaluation method incorporating 


060,377 


pe and Rm Re effects (2). — of 
059,702 


lence model under topographical 
DE90503795/GAR 
CRIE-T-89007 
Taiki kankyo monitoring mo no gorika shuho no kensho. 
(Objective method for assessing monitoring networks. 
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ous Parallel ILS Approaches (Turbojets). 
(DOT/FAA/CT-90/2) 
AD-A224 951/4/GAR 


DALY (LEO A.), WASHINGTON, DC. 
Project Management Guide, June 1990. 
PB90-238825/GAR 

DARTMOUTH COLL., HANOVER, NH. 


DOE/ER/53194-3 

Nonlinear aa Progress report, Jan- 

uary 1, 1989-June 30, 1 

DE90013436/GAR 061,883 
DAVID TAYLOR RESEARCH CENTER, BETHESDA, MD. 

DTRC-90/019 
Use of Radiation Efficiency in Noise Control Engineering. 
AD-A225 054/6/GAR 061,807 
DTRC-90/020 

Active and/or Passive Control of the Radiative and Re- 

flective Properties of Uniform Panels. Part 1. Theoretical 

Review and Development. 

AD-A224 676/7/GAR 061,800 
DAVID TAYLOR RESEARCH CENTER, BETHESDA, MD. 
SHIP MATERIALS ENGINEERING DEPT. 

DTRC-SME-89/102 

Effect of Additives on the Morphology and Superconduc- 

tivity of YBa(2)Cu(3)O(6+ x) Ceramic Superconductors. 

AD-A224 734/4/GAR 061,911 
DAYTON UNIV., OH. RESEARCH INST. 


Efficient Image Generation Using Localized Frequency 
Components Matched to Human Vision. 
(AFHRL-TR-90-25) 

AD-A224 903/5/GAR 


DEFENSE LOGISTICS — INFORMATION 
EXCHANGE, FORT LEE, V 


DLSIE-LD-081512A 
Aviation Maintenance Safety Articles, January/February 


1990. 
AD-A225 152/8/GAR 061,308 


DEFENSE SYSTEMS MANAGEMENT COLL., FORT 
BELVOIR, VA. 


DSMC-97 
Program Manager: Journal of the Defense Systems Man- 
it College. Volume 19, Number 4, July-August 
AD-A225 204/7/GAR 059,533 


DEFENSE TECHNICAL INFORMATION CENTER, SAN 
DIEGO, CA. MATRIS OFFICE. 


Training & Personnel Systems Technology R&D Program 
Amended. 


FY 90/91 
AD-A225 144/5/GAR 061,307 


DELAWARE UNIV., LEWES. COLL. OF MARINE STUDIES. 
Beach Safety: Protect Yourself from Lightning. 


CA-14 VOL. 90, No. 23 


062,354 


059,817 


059,780 


CORPORATE AUTHOR INDEX 


PB90-271727/GAR 059,731 


DELAWARE UNIV., NEWARK. CENTER FOR APPLIED 
COASTAL RESEARCH. 
CACR-90-01 
Modelling Bathymetric Control of Near Coastal Wave Cli- 
mate. Report 2. 
AD-A225 131/2/GAR 061,722 


DEPARTMENT OF AGRICULTURE, WASHINGTON, DC. 


PAT-APPL-7-188 993 
Control of Insects by Roseotoxin B. 
PATENT-4 956 343 


PAT-APPL-7-207 589 
Kojic Acid and Esters as Insecticide Synergists. 
PATENT-4 956 353 


PB90-237272 
Kojic Acid and Esters as Insecticide Synergists. 
PATENT-4 956 353 


PB90-237298 
Control of Insects by Roseotoxin B. 
PATENT-4 956 343 061,178 


DEPARTMENT OF COMMERCE, WASHINGTON, DC. 


PAT-APPL-7-382 884 
Scanning Scattering Microscope with Hemispherical 
Mirror and Microfocused Beam. 
PATENT-4 954 722 060,807 


PB90-237264 
Scanning Scattering Microscope with Hemispherical 
Mirror and Microfocused Beam. 
PATENT-4 954 722 060,807 


DEPARTMENT OF DEFENSE, WASHINGTON, DC. 


Defense Small Business Innovation Research Program 
(SBIR). Volume 1. Army Projects, Abstracts of Phase 1 
Awards from FY 1989 SBIR Solicitation. 

AD-A224 647/8/GAR 059,521 


Defense Small Business Innovation Research Program 
(SBIR). Volume 2. Navy Projects, Abstracts of Phase 1 
Awards from FY 1989 SBIR Solicitation. 

AD-A224 648/6/GAR 059,522 


Defense Small Business Innovation Research Program 
(SBIR). Volume 3. Air Force Projects, Abstracts of Phase 
1 Awards from FY 1989 SBIR Solicitation. 

AD-A224 649/4/GAR 059,523 


Defense Small Business Innovation Research Program 
(SBIR). Volume 4. Defense Agency Projects, Abstracts of 
Phase 1 Awards from FY 1989 SBIR Solicitation. 

AD-A224 650/2/GAR 059,524 


Small Business Innovation Research (SBIR) Program. 
Program Solicitation 90.2 FY-1990. 
AD-A224 662/7/GAR 059,542 


Total Quality Management Guide. A Two Volume Guide 
for Defense Organizations. Volume 1. Key Features of 
the DOD Implementation. 

AD-A225 196/5/GAR 061,312 


DEPARTMENT OF DEFENSE, WASHINGTON, DC. OFFICE 
OF THE INSPECTOR GENERAL. 
DOD-7600.7-M 
Internal Audit Manual. 
PB90-959705/GAR 


DEPARTMENT OF ENERGY, MORGANTOWN, WV. 
MORGANTOWN ENERGY TECHNOLOGY CENTER. 
DOE/METC-90/0267 


Heat engines. Technology status report. 
DE! 5/GAR 


DEPARTMENT OF ENERGY, NEW YORK. 
ENVIRONMENTAL MEASUREMENTS LAB. 

Calibration and Quality Assurance Program for Environ- 

mental Radon Measurements. 

PB90-255290/GAR 061,502 
DEPARTMENT OF ENERGY, OAK RIDGE, TN. OFFICE OF 
SCIENTIFIC AND TECHNICAL INFORMATION. 

DOE/OSTI-8200-R53-Suppl 

Nuclear reactors built, being built, or planned: 1989. Sup- 

plement. 

DE90008254/GAR 

ETDE/PUB-1 

Energy Data Base: Subject categories and scope. 

DE90009212/GAR 
DEPARTMENT OF ENERGY, WASHINGTON, DC. 

BP-589-R0490-1M-A 

Answers to the most frequently asked questions about 

low-level radioactive waste disposal in the United States. 

DE90013748/GAR 061,609 

DOE/EA-0434 
Environmental Assessment for US Department of Energy 


support of an lowa State University Linear Accelerator 
Facility at Ames, lowa. 
060,676 


061,178 
061,179 


061,179 


061,315 


061,623 


060,586 


DE90013404/GAR 


DOE/S-0078P 
Environmental restoration and waste management: Five- 
year plan, Fiscal Years 1992-1996. 
DE90013615/GAR 060,680 


DEPARTMENT OF ENERGY, WASHINGTON, DC. 
ASSISTANT SECRETARY FOR ENVIRONMENT, SAFETY 
AND HEALTH. 
DOE/EH-0135 
Performance objectives and criteria for technical safety 
—- at Department of Energy facilities and sites. 
DE90013606/GAR 061,631 


DOE/EH-0140-Vol.1 
Tiger Team assessment of the Brookhaven National Lab- 
oratory. Volume 1. 
DE90013605/GAR 


DOE/EH-0140-Vol.2 
Tiger Team assessment of the Brookhaven National Lab- 
oratory. Volume 2, Appendices. 
DE90013588/GAR 061,210 


DEPARTMENT OF ENERGY, WASHINGTON, DC. ENERGY 
INFORMATION ADMINISTRATION. 


Typical Net Monthly (Electric) Bills, 1989 (EIA-213). 
(DOE/DF/MT-90/051) 
PB90-502840/GAR 060,371 


Oil and Gas Field Code Master List (1990) and Oil and 
Gas Invalid Field Record List. 

(DOE/DF/MT-90/052) 

PB90-502857/GAR 060,492 
Steam-Electric Plant Operation and Design Report, 1985- 
1988 (Form EIA-767). 

(DOE/DF/MT-90/053) 

PB90-502865/GAR 060,372 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF CLEAN COAL TECHNOLOGY. 
DOE/FE-0191P 
Comprehensive report to Congress: Clean coal technolo- 
gy program: 180 MWe demonstration of advanced tan- 
gentially-fired combustion techniques for the reduction of 
— oxide (NO(sub x)) emissions from coal-fired boil- 


DE90013591/GAR 060,624 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF COAL, NUCLEAR, ELECTRIC AND ALTERNATE 
FUELS. 
DOE/EIA-0226(90/03) 
Electric Power Monthly, March 1990. 
DE90012924/GAR 059,843 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF ENERGY MARKETS AND END USE. 
DOE/EIA-0035(90/03) 
Monthly energy review, March 1990. 
DE90012923/GAR 
DOE/EIA-0520(90/02) 
International petroleum statistics report, February 1990. 
DE90012862/GAR 
DOE/EIA-0520(90/06) 


International petroleum statistics report, June 1990. 
DE90013465/GAR , 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF ENVIRONMENTAL ANALYSIS. 
DOE/PE-0094P 
Global climate trends and greenhouse gas data: Federal 
activities in data collection, archiving, and dissemination. 
Report to the Congress of the United States. 
DE90013545/GAR 060,622 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF FOSSIL ENERGY. 
DOE/FE-0192P 
Comprehensive report to Congress: Clean Coal Technol- 
ogy Program. Advanced Coal Conversion Process dem- 
— A project proposed by Western Energy Com- 


BE9001 3559/GAR 060,623 


DOE/FE-0195P 
Clean Coal Technology Demonstration Program. Annual 
report to Congress (as of December 31, 1989). 
DE90013603/GAR 060,476 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF FUSION ENERGY. 


Sixth coordination meeting of the Division of Nuclear 
Physics Program to meet high-priority nuclear data needs 
of the Office of Fusion Energy. 

DE90013502/GAR 062,094 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF NEW PRODUCTION REACTORS. 
DOE/NP-0006P 


New Production Reactors Program: Report to the Con- 
gece by the Secretary of Energy. 
E90013633/GAR 061,488 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF OIL AND GAS. 
DOE/EIA-0109(90/04) 

Petroleum supply monthly, April 1990. 

DE90013247/GAR 060,471 
DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF OIL, GAS AND SHALE. 

DOE/BC-89/4 

Contracts for field projects and supportin 

enhanced oil recovery. Progress review 


io. 60 quarter 
ending September 30, 1989. 
DE! 219/GAR 061,386 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF PETROLEUM RESERVES. 
DOE/FE-0165P-1 


Strategic Petroleum Reserve quarterly report. 
DE90013638/GAR 


061,211 


060,587 


research on 





DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF PLANNING AND ENVIRONMENT. 


DOE/FE-0196P 
Directory of organizations interested in innovative coal 
utilization technologies. 
DE90013549/GAR 060,475 
DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF REVIEW AND ANALYSIS. 


DOE/MA-0396-2 
— of awardee names: Inactive awards as of July 5, 


bEQ001 3590/GAR 059,537 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF THE DEPUTY ASSISTANT SECRETARY FOR COAL 
TECHNOLOGY. 
DOE/FE-0180P 
Pressurized fluidized-bed combustion program. Fiscal 
year 1990, Summary program plan. 
DE90012711/GAR 060,046 


DEPARTMENT OF ENERGY, — DC. OFFICE 
OF TRANSPORTATION PROGRAM: 


DOE/CE-0285P 
Electric and Hybrid Vehicles Program: 13th Annual report 
to Congress for fiscal year 1989. 
DE90013560/GAR 062,375 


DEPARTMENT OF HEALTH AND HUMAN SERVICES, 
DALLAS, TX. OFFICE OF ANALYSIS AND INSPECTIONS. 


HHS/IG/OAI/6-89-00911 
Effective Paternity Establishment Practices. Technical 


Report. 
PB90-260894/GAR 062,421 


DEPARTMENT OF HEALTH AND HUMAN SERVICES, 
WASHINGTON, DC. 
PAT-APPL-7-316 958 
Stabilized Nitric Oxide - Primary Amine Complexes Useful 
as Cardiovascular Agents. 
PATENT-4 954 526 061,190 


PB90-237280 
Stabilized Nitric Oxide - Primary Amine Complexes Useful 
as Cardiovascular Agents. 
PATENT-4 954 526 061,190 


PB90-243676 
Universal Collector for Submandibular-Sublingual Saliva. 
PAT-APPL-7-493 538/GAR 059, 


DEPARTMENT OF THE NAVY, WASHINGTON, DC 
AD-D014 598/7 


Optical Fiber-to-Channel Waveguide Coupler. 
PATENT-4 930 854 060,298 


AD-D014 599/5 
Fiber Bundle Homogenizer and Method Utilizing Same. 
PATENT-4 932 747 061,868 


AD-D014 600/1 
Apparatus and Method for Minimizing Polarization-in- 
duced Signal Fading in an Interferometric Fiber-Optic 
Sensor Using Input-Polarization Modulation. 
PATENT-4 932 783 060,289 


AD-D014 601/9 
Apparatus for Cooling Electronic Components in Aircraft. 
PATENT-4 934 154 059,629 


AD-D014 602/7 
Perforated Flame Deflector. 
PATENT-4 934 927 059,805 


AD-D014 603/5 
Pulsed Interference Canceler of High Power Out-of-Band 
Pulse Interference Signals. 
PATENT-4 932 039 060,275 


AD-D014 604/3 
Low Force Cable Disconnect. 
PAT-APPL-7-527 978/GAR 061,766 


AD-D014 605/0 
Sheave Assembly. 
PAT-APPL-7-507 264/GAR 060,855 


AD-D014 606/8 
Hold Down Interconnection Stick. 
PAT-APPL-7-502 969/GAR 060,272 


PAT-APPL-7-304 048 
Apparatus for Cooling Electronic Components in Aircraft. 
PATENT-4 934 154 059,629 


PAT-APPL-7-318 989 
Optical Fiber-to-Channel Waveguide Coupler. 
PATENT-4 930 854 060,298 


PAT-APPL-7-364 048 
Pulsed Interference Canceler of High Power Out-of-Band 
Pulse Interference Signals. 
PATENT-4 932 039 060,275 


PAT-APPL-7-374 205 
Perforated Flame Deflector. 
PATENT-4 934 927 059,805 


PAT-APPL-7-383 390 
Apparatus and Method for Minimizing Polarization-in- 
duced Signal Fading in an Interferometric Fiber-Optic 
Sensor Using Input-Polarization Modulation. 
PATENT-4 932 783 060,289 


PAT-APPL-7-404 243 
Fiber Bundle Homogenizer and Method Utilizing Same. 
PATENT-4 932 747 061, 


DEUTSCHE FORSCHUNGS- UND VERSUCHSANSTALT 
FUER LUFT- UND RAUMFAHRT E.V., BRUNSWICK 
(GERMANY, F.R.). 
Mission-Oriented Flying Qualities Criteria for Helicopter 
Design via In-Flight Simulation. 


CORPORATE AUTHOR INDEX 


ECOLE CENTRALE DE LYON, ECULLY (FRANCE). 


AD-P005 978/2 059,595 


DEUTSCHE FORSCHUNGS- UND VERSUCHSANSTALT 
FUER LUFT- UND RAUMFAHRT E.V., COLOGNE 
(GERMANY, F.R.). 
DLR-Mitt.-89-23 
Integrated air traffic management. 
TIB/B90-81374/GAR 


DEUTSCHE GESELLSCHAFT FUER LUFT- UND 
RAUMFAHRT E.V., BONN (GERMANY, F.R.). 


DGLR-89-06 
Strahimotor - 1932. (Jet engine - 1932). 
TIB/B90-81371/GAR 060,093 


ISBN 3-922010-49-0 
Strahimotor - 1932. (Jet engine - 1932). 
TIB/B90-81371/GAR 060,093 


Jahrbuch 1989 der Deutschen Geselischaft fuer Luft- und 
Raumfahrt e.V. (DGLR). Bd. 1. (Yearbook 1989 of the 
German Society for Air and Space Travel (DGLR). Vol. 
1 


). 
TIB/B90-81363/GAR 059,639 


DEUTSCHE GESELLSCHAFT FUER 
ZERSTOERUNGSFREIE PRUEFUNG E.V., BERLIN 
(GERMANY, F.R.). AUSSCHUSS FUER 
ULTRASCHALLPRUEFUNG. 


Automatisierung in der eins - Stand der 
Technik, Entwicklungstendenzen bei mobilen Pruefania- 
gen. Vortraege des Seminars. (Automation in ultrasonic 
testing - state of the art, trends in mobile test equipment. 
Proceedings). 

TIB/A90-81403/GAR 060,809 


DEUTSCHE GOLD- UND SILBER-SCHEIDEANSTALT, 
FRANKFURT AM MAIN (GERMANY, F.R.). 
ISBN 3-9801741-2-3 
Entwicklung von Verfahren zur Gewinnung von Kraftstof- 
fen und anderen Produkten auf Synthesegasbasis unter 
Verwendung spezielier, neuer Zeolithkatalysatoren. 
Abschlussbericht. (Development of process for obtaining 
fuel and other products based on synthetic gas, using 
special new zeolite analysers. Final report). 
DE90502418/GAR 060,424 


DIAMOND MATERIALS, INC., BURLINGTON, MA. 


Synthesis of Large Area, Monocrystalline TiC as a Sub- 
strate for Heteroepitaxial Growth of Beta-SiC. 
AD-A225 159/3/GAR 061,942 


DIRECTION DES RECHERCHES, ETUDES ET 
TECHNIQUES, PARIS (FRANCE). CENTRE DE 
DOCUMENTATION DE L’ARMEMENT. 


Traitements et Synthese d’images a Partir de Donnees 
Geomatiques (Processing and Synthesis of Images from 
Geomatic Data). 

PB90-265760/GAR 062,397 


Pilotage d’un Code de Calcul par un Systeme Expert 
(Running of a Computational Code t by an Expert System). 
PBS90-265828/GAR 060,828 


Etude des Effets de la Maitotoxine sur les Courants loni- 
ques Transmembranaires Cardiaques (Study of the Ef- 
fects of Maitotoxin on Cardiac Transmembrane lonic Cur- 


rents). 
PB90-265851/GAR 061,262 
Etude toes a mp et Neurochimique des Struc- 


tures Responsables Ajustements Posturaux Lies aux 

Mouvements (Neurophysiological and Neurochemical 

Study of Structures Governing Postural Adjustments to 

Movements). 

PB90-266842/GAR 061,204 
DONOHUE AND ASSOCIATES, INC., SHEBOYGAN, WI. 

RCRA Facility Investigation. Phase 1. Summary Report 

po Known Releases Units, Tooele Army Depot, South 

rea. 

(CETHA-IR-CR-90010) 

AD-A225 157/7/GAR 060,692 
DORNIER G.M.B.H., FRIEDRICHSHAFEN (GERMANY, F.R.). 

Helicopter (Performance) Management. 

AD-P005 989/9 059,605 
DORTMUND UNIV. (GERMANY, F.R.). FACHBEREICH 
CHEMIETECHNIK. 


Simulation laminarer Stroemungen in Kanaelen mit per- 
meablen Waenden. (Simulation of laminar flows in chan- 


nels with permeable walls). 
TIB/B90-81364/GAR 061,833 


DUKE UNIV., DURHAM, NC. DEPT. OF CHEMISTRY. 

DOE/PC/89780-T3 
Basic properties of coals and other solids. Quarterly 
report No. 3. 
DE90012520/GAR 060,468 

ge he 14 

ynthesis Characterization of 

(esShzasCHERCHeAs( SiMe) (R = CH2, SiMe2) 
PheGaclPh)2Ga\Messi/As(CH2}3As(SiMed}Ga(Ph}2CIGaPna 
AD-A224 945/6/GAR 059,864 


DYNALYSIS OF PRINCETON, NJ. 
DYNALSIS-88-C.1 


California Shelf Physical Oceanography Circulation 
Model. beeen O Prognostic Model Results C.1 Atmos- 
pheric Forcing. 

PB90-263807/GAR 061,735 
DYNALYSIS-88.1 
California Shelf 


Physical Oceanography Circulation 
Model. Volume 1. 


PB90-263732/GAR 061,728 


DYNALYSIS-88.2 
California Shelf Physical 
Model. Volume 2. 
PB90-263740/GAR 


DYNALYSIS-88-A.1 

Model. Appendix A: Climatological Alas 1, Horizontal 
3 ix A: Climatological A.1, Horizontal 

Sections. 

PB90-263757/GAR 061,730 


DYNALYSIS-88-A.2 
be eye Shelf Physical Oceanography Circulation 
lodel. Appendix A: Climatological Atlas A.2 Vertical Sec- 


PBI90-269765/ GAR 061,731 


DYNALYSIS-88-B.1 
y Circulation 
Results B.1 Sea- 


laps. 
PB90-263773/GAR 061,732 
DYNALYSIS-88-B.2 
California Shelf Physical oe Circulation 
Model. Appendix B: Diagnostic M Results B.2 Sea- 
sonal Vertical Sections. 
PB90-263781/GAR 061,733 


DYNALYSIS-88-B.3 
California Shelf Physical raphy Circulation 
Model. Appendix B: Diagnostic Model Results B.3 Annual 


PB90-263799/GAR 061,734 


DYNALYSIS-88-C.2 
California Shelf Physical Oceanography Circulation 
Model. Appendix C: Prognostic Model Results C.2 Sea- 
sonal Horizontal Maps. 
PB90-263815/GAR 061,736 


DYNALYSIS-88-C.3 
Circulation 
lesults C.3 Sea- 
sonal Vertical Sections 3. 
PB90-263823/GAR 061,737 
DYNALYSIS-88-D 
California Shelf Physical Oceanography Circulation 


Model. Appendix D: Scientific Review. 
PB90-263831/GAR 061,738 


DYNAMICS RESEARCH CORP., WILMINGTON, MA. 


Hardware Versus Manpower Compatibility Methodology. 
Volume 1. Overview and Manager’s Guide. 
(ARI-RP-90-19A) 

AD-A225 122/1/GAR 061,305 


EASTERN ENVIRONMENTAL RADIATION FACILITY, 
MONTGOMERY, AL. 


Calibration of Scintillation Cells for Radon-222 Measure- 
ments at the U.S. Environmental Protection Agency. 
PB90-255324/GAR 061,505 


ECOLE CENTRALE DE LYON, ECULLY (FRANCE). 


ECL-89-16 
Etude du Comportement Dielectrique de |’Hexafluorure 
de Soufre Sous Surtensions Transitoires Rapides (Dielec- 
tric Behavior of Sulfur Hexafluoride Submitted to Rapid 
Transitory Overvoitages). 
N90-23520/1/GAR 060,271 


ECL-89-19 
Frottement et Usure des Carbures de Tungstene Im- 
plantes d’lons Azote (Friction and Wear of Tungsten Car- 
bides with Nitrogen lon Impiants). 
N90-23496/4/GAR 060,961 
ECL-89-19 
Modelisation des Ecoulements Turbulents Avec Trans- 
ferts Thermiques en Convection Mixte (Modeling Turbu- 
lent Flow with Mixed Thermal Convection Transfer). 
N90-23704/1/GAR 061,828 


ECL-89-22 
Contributions a |’Etude des Flammes Parietales Turbu- 
lentes de Diffusion (Contributions to the Study of Parietal 
Flames Due to Turbulent Diffusion). 
N90-23519/3/GAR 060,080 


ECL-90-02 
Modele de Turbulence au Deuxieme Ordre: Ecoulements 
—- ou Stratifies (Second Moment Models of Tur- 
lence: Complex or Stratified Flow). 
ROO 237007 3/GAR 059,576 


ETN-90-96937 
Modele de Turbulence au Deuxieme Ordre: Ecoulements 
Complexes ou Stratifies (Second Moment Models of Tur- 
bulence: Compiex or Stratified Flow). 
N90-23703/3/GAR 059,576 


ETN-90-96938 
Contributions a I'Etude des Flammes Parietales Turbu- 
lentes de Diffusion (Contributions to the Study of Parietal 
Flames Due to Turbulent Diffusion). 
N90-23519/3/GAR 060,080 


ETN-90-96939 
Modelisation des Ecoulements Turbulents Avec Trans- 
ferts Thermiques en Convection Mixte (Modeling Turbu- 
lent Flow with Mixed Thermal Convection Transfer). 
N90-23704/1/GAR 061,828 


ETN-90-96940 
Frottement et Usure des Carbures de Tungstene Im- 
age a Lee = Wear of Tungsten Car- 
bides itrogen lon Implants) 
N90-23496/4/GAR 060,961 


December 1, 1990 CA-15 





ETN-90-96941 
Etude du Comportement Dielectrique de |’Hexafluorure 
de Soufre Sous Surtensions Transitoires Rapides (Dielec- 
we Behavior of Sulfur Hexafluoride Submitted to Rapid 
Transitory Overvoltages). 
N90-23520/1/GAR 060,271 


ECOLE CENTRALE DE LYON, ECULLY (FRANCE). LAB. 
gon QUE. 
ECL-8! 
Etude et fo et Simulation du Comportement du Transformateur 
en Hautes Frequences (Study and Simulation of the Be- 
havior of a High Frequency Transformer). 
N90-23667/0/GAR 060,304 
ETN-90-96942 
Etude et Simulation du Comportement du Transformateur 
en Hautes Frequences (Study and Simulation of the Be- 
havior of a High Frequency Transformer). 
N90-23667/0/GAR 060,304 


ECOLE CENTRALE DE LYON, ECULLY (FRANCE). LAB. 
DE PHYSICOCHIMIE DES INTERFACES. 
ECL-89-15 

Caracterisation Par la Mesure des Impedances Electro- 
chimiques et Optoelectrochimiques de Structure Solution 
Electrolytique/isolant/Semiconductor (Eis) Mise au Point 
d’Une Methode d’Analyse Cartographique des Impe- 
dances Optoelectrochimiques (Characterization by Means 
of Electrochemical Impedance Measurement and Optoe- 
lectrochemical Analysis of Electrolytic, Insulating, and Se- 
miconducting Solution Structures. Development of a Car- 
tographic Analysis Method for Optoelectrochemical Im- 


pedance). 
N90-24144/8/GAR 061,964 


ETN-90-96944 
Caracterisation Par la Mesure des Impedances Electro- 
chimiques et Optoelectrochimiques de Structure Solution 
Electrolytique/Isolant/Semiconductor (Eis) Mise au Point 
d’Une Methode d’Analyse Cartographique des Impe- 
dances Optoelectrochimiques (Characterization by Means 
of Electrochemical Impedance Measurement and Optoe- 
lectrochemical Analysis of Electrolytic, Insulating, and Se- 
miconducting Solution Structures. Development of a Car- 
tographic Analysis Method for Optoelectrochemical Im- 


pedance). 
N90-24144/9/GAR 061,964 


ECOLE CENTRALE DE LYON, ECULLY (FRANCE). LAB. 
DE TECHNOLOGIE DES SURFACES. 
ECL-89-009 
Etude Analytique des Phases Tribiochimiques Avec des 
Additifs Colloidaux. Apport de la Microscopie Filtree en 
Energie (Analytical Study of Tribochemical Phases with 
aay 00 Additives. Contributions Made by Energy Filter- 
Electron Microscopy). 
N 23521/9/GAR 


ECL-89-12 
Developpement d’UN Appareil de Mesure de Forces de 
Surface et de Nanorheologie (Development of a Device 
for Surface Tension Measurement and Phenomenological 


Rheology). 
N90-23568/0/GAR 060,953 


ETN-90-96943 
Etude Analytique des Phases Tribiochimiques Avec des 
Additifs Colloidaux. Apport de la Microscopie Filtree en 
Energie (Analytical Study of Tribochemical Phases with 
Colloidal Additives. Contributions Made by Energy Filter- 
ing Electron Microscopy). 
N90-23521/9/'GAR 


ETN-90-96945 
Developpement d’UN Appareil de Mesure de Forces de 
Surface et de Nanorheologie (Development of a Device 
te Surface Tension Measurement and Phenomenological 


heology). 
N9O- 23568/0/GAR 060,953 
ECOLE NATIONALE DE L’AVIATION CIVILE, TOULOUSE 
(FRANCE). 


059,941 


059,941 


General Principles of Radionavigation: Space Mapping. 
N90-23423/8/GAR 061,458 


Comparison of Navigation Systems. 
N90-23438/6/GAR 062,367 


ECOLE NATIONALE SUPERIEURE DES MINES DE PARIS, 
EVRY (FRANCE). CENTRE DES MATERIAUX. 
on: LR-GC/10.89 
Comportement Viscoplastique Anisotrope des Alliages 
Pee ae ear (Anisotropic Viscoplastic Behavior of 


pa ape le-Crystal Alloys). 
PB! 269752/GAR- 060,982 


ECOLE NATIONALE SUPERIEURE DES MINES DE PARIS 
(FRANCE). 


FRNC-TH-3596 
Experimental study of pulverized coal combustion in a 
simplified vertical furnace with heat exchangers. Operat- 
ing parameters in function of fuel characteristics and con- 
trol parameters. Application to kinetics of mass and heat 
exchange and study of ash deposits on exchanger walls. 
DE90506130/GAR 060,059 


FRNC-TH-3597 
Development of a general method for photovoltaic 
system analysis 
DE90501908/GAR 
a 


New methods of well-logging data analysis. Sedimentolo- 
study of an oil field. 
059,983 


060,574 


90501905/GAR 


FRNC-TH-3604 
Study of an active solar system with a low temperature 
distribution and a centralized storage. 
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DE90501900/GAR 059,802 


ECOLE POLYTECHNIQUE FEDERALE DE LAUSANNE 
(SWITZERLAND). CENTRE DE RECHERCHES EN 
PHYSIQUE DES PLASMAS. 
LRP-380/89 
Mode structure in an optically pumped D(sub 2)O far in- 
frared ring laser. 
DE90620609/GAR 061,863 


ECOLE SUPERIEURE DE PHYSIQUE ET DE CHIMIE 
INDUSTRIELLES, PARIS (FRANCE). LAB. DE PHYSIQUE 
ET MECANIQUE DES MILLIEUX HETEROGENES. 


Comportement Dependant du Temps dans les Milieux 
Disperses (Time-Dependent Behavior in Dispersed 


Media). 

PB90-265745/GAR 061,830 
ECONOMIC DEVELOPMENT ADMINISTRATION, 
WASHINGTON, DC. 

Economic Development Administration 1989 Annual 


Report. 
PB90-271693/GAR 062,416 
ECONOMIC RESEARCH SERVICE, WASHINGTON, DC. 
USDA/AIB-610 
Permanent Wetland Reserve: Analysis of a New Ap- 


proach to Wetland Protection. 
PB90-267352/GAR 061,440 


Journal of — Economics Research, Volume 42, 


Number 2, 19: 
PB90-266719/GAR 059,644 


ECONOMIC RESEARCH SERVICE, WASHINGTON, DC. 
COMMODITY ECONOMICS DIV. 
USDA/AIB-602 
Food Grains: Background for 1990 Farm Legislation. 
PB90-268350/GAR 059,772 


Foreign Agricultural Trade of the United States (FATUS), 
May/June 1990. 
PBS0-266487/GAR 059,643 


ECOSTAT, INC., THOUSAND OAKS, CA. 
Life Cycle Costs of Non-PCB Distribution Transformer Al- 
ternatives. 


(NCEL-CR-90-004) 
AD-A224 821/9/GAR 


EG AND G ENERGY MEASUREMENTS, INC., 
ALBUQUERQUE, NM. KIRTLAND OPERATIONS. 
CONF-9009172-1 
PC-based simulations: Effective, low-cost, alternative 
training in tactical decision-making for the US Department 
Of Energy’s protective forces. 
061,679 


060,373 


DE90012583/GAR 


EGG-10617-6070 
PC-based simulations: Effective, low-cost, alternative 
training in tactical decision-making for the US Department 
Of Energy’s protective forces. 
DE90012583/GAR 061,679 


= AND G ENERGY MEASUREMENTS, INC., LAS VEGAS, 


EGG-10617-7010 
Manufacturing of the 40/30 mm gated ange intensifier 
tube. Foreign trip report, March 1-18, 1990. 
DE90013469/GAR 060,282 


EG AND G ENERGY MEASUREMENTS, INC., LAS VEGAS, 
NV. REMOTE SENSING LAB. 
EGG-10282-1095 
Aerial radiological survey of Technical Area 15 and sur- 
roundings, Los Alamos National Laboratory, Los Alamos, 
New Mexico. Date of Survey: September 1982. 
DE90014193/GAR 060,686 


EG AND G ENERGY MEASUREMENTS, INC., LOS 
ALAMOS, NM. LOS ALAMOS OPERATIONS. 
EGG-10617-7002 
Workshop on artificially ionized layers in the atmosphere. 
Foreign trip report, October 5-14, 1989. 
DE90013470/GAR 059,699 
LAO-2732-1856 
Workshop on artificially ionized layers in the atmosphere. 
Foreign trip report, October 5-14, 1989. 
DE90013470/GAR 059,699 
EG AND G IDAHO, INC., IDAHO FALLS. 
CONF-890634-2 
Alarm Processing System. 
DE90013091/GAR 
CONF-890770-12 
Field a in using laser acoustic sensing for in- 


spectioi 
DE9001: 2954/GAR 062,319 


CONF-890916-6 
Microbial desulfurization of alkali solubilized Illinois No. 6 


coal. 
DE90013868/GAR 060,478 


CONF-900917-5 
Risk-based management system development for the Ad- 
vanced Test Reactor. 
DE90013085/GAR 061,520 


CONF-8908160-3 
Acousto-optic signature analysis for inspection of the or- 
biter thermal protection tile bonds. 
DE90013089/GAR 062,320 


CONF-9005183-3 
Phenomenology, diagnostics, and non-LTE effects in 
plasma-particle interactions. 


061,630 


DE90013088/GAR 


CONF-9005241-1 
TMI-2 analysis exercise. Final report. 
DE90013869/GAR 

EGG-M-89196 
Field experience in using laser acoustic sensing for in- 


spection. 

DE90012954/GAR 
EGG-M-89199 

Alarm Processing System. 

DE90013091/GAR 


EGG-M-89236 
Microbial desulfurization of alkali solubilized Illinois No. 6 


coal. 
DE90013868/GAR 060,478 


EGG-M-89242 
Acousto-optic signature analysis for inspection of the or- 
biter thermal protection tile bonds. 
DE90013089/GAR 062,320 
EGG-M-90063 
Risk-based management system development for the Ad- 
vanced Test Reactor. 
DE90013085/GAR 061,520 
EGG-M-90229 
TMI-2 analysis exercise. Final report. 
DE90013869/GAR 
EGG-M-90237 
Phenomenology, diagnostics, and non-LTE effects in 
plasma-particle interactions. 
DE90013088/GAR 061,879 
EGG-WED-8961 
Pilot-scale testing of refining process for decontaminating 


lead. 
DE90012299/GAR 


EGG-WT-7597 
Development process for the stabilization of incinerator 
bottom ash and sizing baghouse dust material. 
DE90012967/GAR 061,537 
OECD/LOFT-T-3907 
Account of the OECD LOFT Organization for Economic 
Cooperation and Development Loss-of-Fluid Project. 
DE90013022/GAR 061,519 


EG AND G IDAHO, INC., IDAHO FALLS. SYSTEM SAFETY 
DEVELOPMENT CENTER. 
DOE-76-45/37 
Time/loss analysis. 
DE90014195/GAR 
SSDC-37 
Time/loss analysis. 
DE90014195/GAR 
EG AND G MOUND APPLIED TECHNOLOGIES, 
MIAMISBURG, OH. 
MLM-3637 
Maximum credible event determination for the 3E1 deto- 
nator and its handling container. 
DE90013619/GAR 
MLM-3638 
Operational center point formulas. 
DE90013618/GAR 
ELECTRICITY COUNCIL RESEARCH CENTRE, 
CAPENHURST (ENGLAND). 
ECRC/R-2461 
FAUST User Guide: User Instructions for the FAUST In- 


stallation in EME Nottingham Control Centre. 
PB90-267733/GAR 060,204 


ELECTRONICS RESEARCH LAB., ADELAIDE 
(AUSTRALIA). 


ERL-0505-GD 
Graph Match Pri hi 
(DODA-AR-005-9: 
AD-A224 519/3/GAR 


ELECTROTECHNICAL LAB., SAKURA (JAPAN). 
bog the Electrotechnical Laboratory, Vol. 53, No. 
PB90-267865/GAR 062,271 
Preliminary Attempt to Measure Neutrons from Cold 


Fusion. 
PB90-267873/GAR 062,272 


High-Precision Modified Wheatstone Bridge with Digital 
Feedback System. 
060,305 


061,879 


060,684 


062,319 


061,630 


060,684 


061,512 


061,781 


061,012 


060,255 


PB9O0-; 267881 /GAR 
— of the Electrotechnical Laboratory, Vol. 54, No. 1, 


1 , 
PB90-267899/GAR 060,321 
— of the Electrotechnical Laboratory, Vol. 54, No. 2, 


1 q 
PB90-267907/GAR 062,273 
UHV-STM System for Investigation of Compound Semi- 


conductors. 

PB90-267915/GAR 061,966 

Langmuir-Bi tt Films: Present Status and Perspective. 

PB90-267923/GAR 059,944 
ENDISPUTE, INC., CAMBRIDGE, MA. 


IWR-89-ADR-CS-1 
Tenn Tom Constructors, Inc. Case Study No. 1. 


AD-A224 807/8/GAR 059,525 





IWR-89-ADR-CS-2 
Granite Construction Co. 
AD-A225 177/5/GAR 


IWR-89-ADR-CS-4 
Bechtel National, Inc. Case Study No. 4. 
AD-A224 818/5/GAR 


IWR-89-ADR-CS-5 
Goodyear Tire and Rubber Co. Case Study No. 5. 
AD-A224 788/0/GAR 
ENEA, ROME (ITALY). 


ENEA Reference Atmosphere Facility for Testing Radon 
and Daughters Measuring Equipment. eiesee 
1, 


061,311 
059,526 


060,691 


PB90-255316/GAR 


ENERGY AND ENVIRONMENTAL RESEARCH CORP., 
IRVINE, CA. 
DOE/PC/90279-T21 
Advanced coal-iueled combustor for residential space 
heating applications. Quarterly report, July 1-September 
30, 


, 1988. 
DE90009906/GAR 060,499 
DOE/PC/90279-T22 
Advanced coal-fueled combustor for residential space 
heating ——- Quarterly report, October 1-Decem- 


ber 31, 19 
DE90009907/GAR 060,500 


DOE/PC/90279-T23 
Advanced coal-fueled combustor for residential space 
heating applications. Quarterly report, January 1-March 


31, 1989. 
DE90009908/GAR 060,035 


DOE/PC/91025-T2 
Investigation to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by 
reburning. Final report. 
DE90011457/GAR 


DOE/PC/91025-T3 
a to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by 
reburning. Quarterly report No. 1. 
DE90012646/GAR 


DOE/PC/91025-T4 
i. , to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by 
reburning. Quarterly report No. 9. 
DE90012648/GAR 


DOE/PC/91025-T5 
ara arog to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by 
reburning. Quarterly report 8. 
DE90012649/GAR 


DOE/PC/91025-T6 
ary oy to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by 
reburning. Quarterly report 7. 
DE90012650/GAR 


DOE/PC/91025-T7 
os to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by 
reburning. Quarterly report 6. 
DE90012651/GAR 


DOE/PC/91025-T8 
—— to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by 
a. Quarterly report 5. 

DE90012402/GAR 


DOE/PC/91025-T9 
Investigation to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by 
reburning. Quarterly report No. 4. 
DE90012403/GAR 060,606 


DOE/PC/91025-T10 
ee to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by 
reburning. Quarterly report No. 3. 
DE90012404/GAR 


DOE/PC/91025-T11 
er ay oe to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by 
reburning. Quarterly report No. 2. 
DE90012405/GAR 060,608 


{ENGLAN _—— SUPPORT UNIT, HARWELL 
CONF-9002126 
Recent development in the aerodynamics of wind tur- 


bines. 
DE90502034/GAR 


ETSU-N-116 
Recent development in the aerodynamics of wind tur- 


bines. 
DE90502034/GAR 060,516 
ENSR, PITTSBURGH, PA. 


Evaluation of Treatment Technologies in the Natural Gas 
Industry: Production Water/Waste Mana: it and Site 
Remediation. Volume 1. Topical Report tember 1988- 
October 1989. 

(GRI-89/0263. 1) 

PB90-271842/GAR 060,719 


Evaluation of Treatment Technologies in the Natural Gas 
Industry: Production Water/Waste Management and Site 
Remediation. Volume 2. Topical Report tember 1988- 
October 1989. 


060,603 


060,610 


060,611 


060,612 


060,613 


060,614 


060,605 


060,607 


060,516 
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FERMI NATIONAL ACCELERATOR LAB., BATAVIA, IL. 


(GRI-89/0263.2) 
PB90-271859/GAR 060,720 


Evaluation of Treatment Technologies in the Natural Gas 
ee tng ne Water/Waste Management and Site 
R : Volume 3. Topical Report tember 1988- 


989. 
(GRI-89/0263.3) 
PB90-271867/GAR 060,721 


ENTE NAZIONALE PER L’ENERGIA ELETTRICA, MILAN 
(ITALY). 
CONF-881086-1 
EC wind power penetration study - ENEL perception. 
DE90795378/GAR 060,525 
ENEL-440.040/30 
EC wind power penetration study - ENEL perception. 
DE90795378/GAR 060,525 
ENVIRONMENTAL AND ENERGY STUDY CONFERENCE, 
WASHINGTON, DC. 
Middle East Crisis and U.S. Energy Policy. 
PB90-960101/GAR 060,407 


ENVIRONMENTAL PROTECTION AGENCY, CINCINNATI, 
OH. RISK REDUCTION ENGINEERING LAB. 
EPA/600/D-90/142 
EPA’s Pollution Prevention R and D Approaches and In- 
its into the Chemical Process Industry. 
PB90-263989/GAR 060,712 
ENVIRONMENTAL PROTECTION AGENCY, RESEARCH 
TRIANGLE PARK, NC. AIR AND ENERGY ENGINEERING 
RESEARCH LAB. 
EPA/600/D-90/146 
Demonstration of oe Area Source Prevention Op- 
tions for Volatile 
PB90-263948/GAR 060,646 


ENVIRONMENTAL PROTECTION AGENCY, RESEARCH 
TRIANGLE PARK, NC. OFFICE OF AIR QUALITY 
PLANNING AND STANDARDS. 


a tag - dita ain Cues 
ymposium on Regulatory ‘oac! lor ing 
VOC Emissions from the Use of Consumer Products, No- 
vember 14-15, 1989. Proceedings. 
PB90-270554/GAR 060,716 


ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, 
DC. OFFICE OF ENFORCEMENT. 


EPA/OE/LE-133 
Environmental E 
PB90-267402/GAR 060,777 


ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, 
DC. OFFICE OF PESTICIDES AND TOXIC SUBSTANCES. 


Variability of Household Water Lead Levels in American 


PB90-271917/GAR 060,760 
ENVIRONMENTAL RESEARCH INST. OF MICHIGAN, ANN 
ARBOR. 


A Citizen’s Guide. 


ERIM-211100-3-T 
ALP FOPEN Site Description and Ground Truth Summa- 


ry. 
AD-A224 857/3/GAR 060,256 


ERIM-219800-10-T 
Max Video Ihborhood Processor Pipeline (MVNPP). 
AD-A224 953/0/GAR 060,210 


| acres RESEARCH LAB., NARRAGANSETT, 


EPA/600/8-90/068 
2,3,7,8-TCDD, 2,3,7,8-TCDF and PCBs in Marine Sedi- 
ments and Biota: Laboratory and Field Studies. 
PB90-266735/GAR 060,750 


ERLN-1134 
2,3,7,8-TCDD, 2,3,7,8-TCDF and PCBs in Marine Sedi- 
ments and Biota: Laboratory and Field Studies. 
PB90-266735/GAR 060,750 


ENVIRONMENTAL RESOURCES MANAGEMENT, INC., 
ANNAPOLIS, MD. 


Environmental Review of Potomac Electric Power Com- 
pany’s Proposed Chalk Point Combustion Turbine Facili- 


(PPRP/PPSE- 10-2) 
PB90-268632/GAR 060,778 


ERA TECHNOLOGY LTD., LEATHERHEAD (ENGLAND). 
CLIENT AND MEMBERSHIP SERVICES. 


ERA-88-0406 
Coil Winding International Conference Proceedings. Held 
in Wembley, United Kingdom on September 6-8, 1988. 
ERATL-90/02/GAR 060,303 


ISBN-0-7008-0385-8 
Wembley? United i Inited Ki ‘mgdomn ~— mber o8 1088 
in i on le 
ERATL-90/02/GAR 060,303 


ee UNIV., ERLANGEN (GERMANY, 
oatmeal enien in lg - rey, a 
lulti-quark systems in + 1 dimensional | 
TIB/A90-81401/GAR 062,277 
ETABLISSEMENT TECHNIQUE CENTRAL DE 
L’ARMEMENT, ARCUEIL pepe CENTRE DE 
RECHERCHES ET 'ARCUEIL. 
ETCA-90-R-012 
Traitements Reactifs de l’Alliage de Titane TA6V par 
hiley) (Laser Reactive Treatments of TA6V Titanium 


PB90-265794/GAR 


EUROPEAN SPACE AGENCY, PARIS (FRANCE). 


Back to the Stars. 
N90-23429/5/GAR 


060,983 


062,361 


— OFFICE OF THE PRESIDENT, WASHINGTON, 


Publications of the Executive Office of the President, Jan- 
uary 20, 1981-January 20, 1989. 
PB90-199563/GAR 060,824 


Publications of the Executive Office of the President, Jan- 
uary 20, 1989-June 30, 1990. 

PB90-215641/GAR 060,825 
of the 


President’s Report on Continuing the Acquisition 
Peacekeeper (MX) Missile. (Includes the Executive Sum- 


mary). 
PB90-238718/GAR 059,755 


FEDERAL AVIATION ADMINISTRATION, WASHINGTON, 
DC. OFFICE OF SAFETY ANALYSIS. 
Study of the Relationships between Near Midair Colli- 
sions (NMAC’s), Midair Collisions (MAC's) and Some Po- 
tential Causal Factors. 
PB90-268491/GAR 062,413 


FEDERAL HIGHWAY ADMINISTRATION, WASHINGTON, 
DC. OFFICE OF HIGHWAY SAFETY. 
FHWA/SA-90/016 
Older Driver Pilot Program. 
PB90-269994/GAR 060,029 


FERMI NATIONAL ACCELERATOR LAB., BATAVIA, IL. 
CONF-900193-3 
Xe/D(sub 2) cross-section ratios at low X(sub Bj) from 
muon scattering at 490 GeV/c. 
DE90014385/GAR 062,257 


CONF-900388-3 
Neural network tutorial for high energy physicists. 
DE90013847/GAR 


CONF-8909291-10 

Status of p(bar pe collider physics. 

DE90012666/GAR 
CONF-9003150-6 

Recent developments in high-speed, non-sampling elec- 

tromagnetic calorimetry. 

DE90013003/GAR 062,032 
CONF-9004190-10 

Fast online event display for a high intensity fixed-target 

spectrometer. 

DE90012047/GAR 062,006 
CONF-9004190-16 


Use of UNIX in 2 online processor farms. 
DE90013849/GAR 


CONF-9004190-17 
Cooperative processes software (CPS). 
DE90013848/GAR 

CONF-9005239-1 
Fermilab Library projects. 
DE90012043/GAR 

CONF-9005239-2 
Fermilab Library directions. 
DE90013525/GAR 


CONF-9009153-1 
Assuring both quality and creativity in basic research. 
DE90011489/GAR 
FERMILAB-PUB-90/89-A 
Periodic Signatures for the Detection of Cosmic Axions. 
(NASA-CR- 186608) 
N90-24122/5/GAR 062,262 
FERMILAB-PUB-90/114-A 
by _ at the Finite Temperature Transition Point 
fe) 
(NASA-CR- 186605) 
N90-24121/7/GAR 
FNAL/C-90/45-T 
Status of p(bar p) collider physics. 
DE90012666/GAR 
FNAL/C-90/46 
Recent a in high-speed, non-sampling elec- 
tromagnetic calorimetry. 
DE90013003/GAR 062,032 
FNAL/C-90/65 
Assuring both quality and creativity in basic research. 
DE90011489/GAR 059,543 
FNAL/C-90/87 
Cooperative processes software (CPS). 
DE90013848/GAR 
FNAL/C-90/88 
Use of UNIX in large online processor farms. 
DE90013849/GAR 
FNAL/C-90/94 
Neural network tutorial for high energy physicists. 
DE90013847/GAR 
FNAL/C-90/127-E 
Xe/D(sub 2) cross-section ratios at low X(sub Bj) from 
muon scattering at 490 GeV/c. 
DE90014385/GAR 062,257 
FNAL-TM-1661 


Motion control of the accumulator flying wires. 
DE90012048/GAR__ 


062,181 


062,026 


060,153 
060,152 
060,811 
062,095 


059,543 


062,261 


062,026 


060,152 
060,153 


062,181 


062,007 
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FNAL-TM-1663 
Application of differential geometry to SSC magnet end 


winding. 
DE90013526/GAR 062,096 


FNAL-TM-1664 
Guidelines for structural bolting in accordance with the 
AISC ninth edition ‘Manual of Stee! Construction’. 
DE90012046/GAR 059,816 


FNAL-TM-1665 
Vacuum deposition system. 
DE90013524/GAR 


FNAL-TM-1666 
Fast online event display for a high intensity fixed-target 


spectrometer. 
DE90012047/GAR 062,006 


FNAL-TM-1667 
Fermilab Library projects. 
DE90012043/GAR 


FNAL-TM-1668 
Fermilab Library directions. 
DE90013525/GAR 


NAS 1.26:186605 
oo Interface at the Finite Temperature Transition Point 
of QCD. 
(NASA-CR- 186605) 
N90-24121/7/GAR 


NAS 1.26:186608 
Periodic Signatures for the Detection of Cosmic Axions. 
(NASA-CR- 186608) 
N90-24122/5/GAR 


060,853 


060,811 


062,095 


062,261 


062,262 


Calculation of desired vertical ovality of SSC collars. 
DE90013769/GAR 062,156 


fr UND SACHS A.G., SCHWEINFURT (GERMANY, 


UBA-FB-90-007 
Untersuchung von Massnahmen zur Minderung der Ger- 
aeuschemission bei Ultraleichtflugzeugen. (Investigation 
of actions to reduce noise emissions in ultralight air- 


crafts). 

TIB/A90-81375/GAR 059,623 
FISH AND WILDLIFE SERVICE, WASHINGTON, DC. 

BIOLOGICAL-90(2 

Evaluating Soil Contamination. 

PB90-267444/GAR 
FISK UNIV., NASHVILLE, TN. DEPT. OF BIOLOGY. 

DOE/PC/80538-T1 

Microbial liquefaction of peat for the production of syn- 

thetic fuels. Final progress report. 

DE90012251/GAR 061,166 
FLORIDA AGRICULTURAL AND MECHANICAL UNIV., 
TALLAHASSEE. 

Enhancement to FDOT Truck Weighing Program. 

(FHWA/FL/DOT/SMO-89/373) 

PB90-267154/GAR 062,402 
FLORIDA AGRICULTURAL AND MECHANICAL UNIV., 
TALLAHASSEE. SCHOOL OF ARCHITECTURE. 

Interim Radon-Resistant Construction Guidelines for Use 

in Florida-1989. 

(EPA/600/8-90/062) 

PB90-265349/GAR 060,648 
FLORIDA SEA GRANT COLL. PROGRAM, GAINESVILLE. 

SGR-99 

Economic impact of Bluebelting Incentives on the Marina 

Industry in Florida. 

PB90-266180/GAR 062,418 

SGR-100 
Mitigation of Hurricane Losses: Federal, State and Local 


Programs. 
PB90-265935/GAR 
FLORIDA UNIV., GAINESVILLE. 
Waterproofing Underground Concrete Structures. 
AD-A225 108/0/GA 060,896 
FLORIDA UNIV., GAINESVILLE. COLL. OF ENGINEERING. 
Field and Laboratory Study of the Effects of Water Pump- 
ing Beneath Concrete Pavement Slabs. 
(FL/DOT/SMO-89/370) 
PB90-267121/GAR 059,994 
FLORIDA UNIV., GAINESVILLE. DEPT. OF PHYSICS. 


DOE/ER/40272-101 
pers points of the multimatrix model as the theories of 


W-gravity. 
DE900$ 3712/GAR 


DOE/ER/40272-102 
Study of some dual solutions in 2+ 1 dimensions. 
DE90013713/GAR 062,129 
DOE/ER/40272-103 
Consistency conditions and representations of a (ital q)- 
deformed Virasoro algebra. 
DE90013715/GAR 
DOE/ER/40272-104 
Inconsistency of scale invariant curvature coupled to 


Bes00' 
90013714/GAR 


UFIFT-HEP-90-10 
Critical points of the multimatrix model as the theories of 
2-d W-gravity. 
DE90013712/GAR 
UFIFT-HEP-90-13 
Study of some dual solutions in 2+ 1 dimensions. 


CA-18 VOL. 90, No. 23 


060,755 


062,290 


062,128 


062,131 


062,130 


062,128 


CORPORATE AUTHOR INDEX 


DE90013713/GAR 


UFIFT-HEP-90-14 
Consistency conditions and representations of a (ital q)- 
deformed Virasoro algebra. 
DE90013715/GAR 062,131 


UFIFT-HEP-90-16 
Inconsistency of scale invariant curvature coupled to 
ravity. 
Bes001 3714/GAR 062,130 
— UNIV., GAINESVILLE. SPACE ASTRONOMY 


062,129 


Infrared Sky Background Radiation. 
(AFOSR-TR-90-0805) 
AD-A224 706/2/GAR 059,666 


FLORIDA UNIV., GAINESVILLE. TRANSPORTATION 
RESEARCH CENTER. 
Late Night Traffic Signal Control Strategies for Arterial 
Systems. 
(UTC. UF-268-2) 
PBS90-264482/GAR 062,388 


Remote Monitoring of Arterial Traffic Control System Op- 
erations. 

(UTC-UF-268-5) 

PB90-264490/GAR 062,389 
Microcomputer Based Traffic Control System Monitoring 
and Enhancement. Executive Summary. 

(UTC-UF-268-1) 

PB90-264508/GAR 062,390 
Development of Optimal Threshold Parameters for Traffic 
Responsive Control in Arterial Signal Systems. 
(UTC-UF-268-4) 

PB90-264516/GAR 


FLUID PHYSICS INDUSTRIES, ENCINITAS, CA. 
R90-09-03 

Simulant Gas Test Technique Feasibility. 

(WRDC-TR-90-3023) 

AD-A224 878/9/GAR 059,631 
FOERSVARETS FORSKNINGSANSTALT, LINKOEPING 
(SWEDEN). HUVUDAVDELNING FOER 
INFORMATIONSTEKNOLOGI. 

FOA-C-30570-8.3 
on of the Time-Spread in Overdense Meteor 


PBO0: 267022/GAR 060, 108 


FOOD AND DRUG ADMINISTRATION, ROCKVILLE, MD. 


Test of idiotype Manipulation with Monoclonal Anti-T4 
Antibodies as a Potential Vaccine for AIDS. 
061,160 


062,391 


AD-A224 855/7/GAR 


FOREIGN AGRICULTURAL SERVICE, WASHINGTON, DC. 
USDA/MPUB-1481 
Food and Agricultural Export Directory, 1990. 
PB90-272261/GAR 
WAP-8-90 
World Agricultural Production, August 1990. 
PB90-266065/GAR 059,642 
FOREIGN AGRICULTURAL SERVICE, WASHINGTON, DC. 
GRAIN AND FEED DIV. 
FG-8-90 
World Grain Situation and Outlook, August 1990. 
PB90-266024/GAR 159,840 
FOREIGN AGRICULTURAL SERVICE, WASHINGTON, DC. 
OILSEEDS AND PRODUCTS DIV. 
FOP-8-90 
— Oilseed Situation and Market Highlights, August 


PBOO- 266057/GAR 059,641 
FOREIGN APPLIED SCIENCES ASSESSMENT CENTER, LA 
JOLLA, CA. 

FASAC-TAR-90010911 
West European magnetic confinement fusion research. 
DE90010911/GAR 061,874 
FASAC-TAR-90010912 
Soviet image pattern recognition research. 
DE90010912/GAR 
FASAC-TAR-90010913 
Japanese magnetic confinement fusion research. 
DE90010913/GAR 
FASAC-7AR-90013227 

Comparative assessment of world research efforts on 

magnetic confinement fusion. 

DE90013227/GAR 061,881 


— TECHNOLOGY DIV., WRIGHT-PATTERSON AFB, 


059,645 


060,212 


061,875 


FTD-ID(RS)T-0886-88 
‘Energy Source’ Rocket of the Soviet Union. 
AD-A224 938/1/GAR 


FOREST SERVICE, OGDEN, UT. INTERMOUNTAIN 
RESEARCH STATION. 
FSGTR/INT-273 
RXWINDOW: Defini 
Conditions Based on 
PB90-266552/GAR 


FSRN/INT-392 
Representing Growth Response to Fertilization in the 
Prognosis Model for Stand Development. 
061,346 


060,085 


Windows of Acceptable Burning 
ired Fire Behavior. 
061,352 


PB90-266008/GAR 


FSRP/INT-429 
Predicting Equilibrium Moisture Content of Some Foliar 
Forest Litter in the Northern Rocky Mountains. 


PB90-268343/GAR 


FOREST SERVICE, PORTLAND, OR. PACIFIC 
NORTHWEST RESEARCH STATION. 
FSGTR-PNW-258 
Stereo Photo Series for Quantifying Forest Residues in 
the Douglas-fir-hemiock Type of the Willamette National 


Forest. 
PB90-265869/GAR 061,345 
FOREST SERVICE, WASHINGTON, DC. 


PB90-237306 
Novel Phenol Derivative and Process for the Production 


of the Same. 
PAT-APPL-7-574 014/GAR 059,958 


FORSCHUNGSGESELLSCHAFT FUER ANGEWANDTE 
NATURWISSENSCHAFTEN E.V., WACHTBERG 
(GERMANY, F.R.). FORSCHUNGSINSTITUT FUER 
HOCHFREQUENZPHYSIK. 


Akusto-optische Lokalisierung schneller, manoevrierender 
Flugziele. (Acousto-optical localization of fast, maneuvr- 
- \ 4 bey oo 
TIB/B90-81372/GAR 060,238 
FORSCHUNGSINSTITUT FUER WAERMETECHNIK E.V., 
STUTTGART (GERMANY, F.R.). 
ISBN 3-9802243-1-7 
Zukunftsorientierte Waermeversorgung fuer Institute der 
Energietechnik der Universitaet Stuttgart. (Future-oriented 
design of heating systems of the inet institutes of energy en- 
ineering of Stutt; University). 
1B/A90-81413/GAR 060,583 
FORSCHUNGSZENTRUM JUELICH G.M.B.H. —. 
F.R.). INST. FUER FESTKOERPERFORSCHUNG 
Juel-2347 


H and D in niobium, tantalum and vanadium. 
TIB/B90-81440/GAR 


Juel-2349 
Ausscheidungsverhalten einer ferritischen FeNiAl-Legier- 
ung unter Bestrahlung. (Precipitation behaviour of a ferrit- 
ic FeNiAl alloy under irradiation). poe 


TIB/B90-81435/GAR 
FORSCHUNGSZENTRUM JUELICH G.M.B.H. (GERMANY, 
F.R.). INST. FUER REAKTORWERKSTOFFE. 


Juel-2344 
Tensile a of alloys 800H and 617 in the range 


20 to 950 
TIB/B90-81 ‘i GAR 060,989 


FRANKFURT UNIV. (GERMANY, F.R.). FACHBEREICH 13 - 
PHYSIK. 


Untersuchung von Teilchenmodelien zur Erklaerung der 
GSI-Positronenlinien. (Study of particle models for the ex- 
planation of the GS! positron lines). 

TIB/A90-81399/GAR 062,275 


FRAUNHOFER-INST. FUER BAUPHYSIK, STUTTGART 
(GERMANY, F.R.). 


IBP-WB-17/1987 
Passive Solarenergienutzung in bewohnten Eigenheimen. 
Messergebnisse und energetische Analyse fuer das So- 
larhaus in Zweibruecken. (Passive solar systems for in- 
habited private buildings. Measurements and energetic 
analysis of the Zweibruecken solar house). 
TIB/A90-81404/GAR 060,581 


IBP-WB-23/1988 
Passive Solarenergienutzung in bewohnten Eigenheimen. 
Messergebnisse und energetische Analyse fuer das kon- 
ventionelle Referenzhaus in Landstuhl. (Passive solar 
systems for inhabited private buildings. Measurements 
and energetic analysis of the conventionally built Land- 
stuhi reference house). 
TIB/A90-81405/GAR 060,582 


FRAUNHOFER-INST. FUER CHEMISCHE TECHNOLOGIE, 
BERGHAUSEN (GERMANY, F.R.). 
Processes for Assessing the Thermal Stability of Han- 
Based Liquid Propellants. Revision. 
(BRL-CR-635) 
AD-A224 999/3/GAR 
FREIE UNIV. BERLIN (GERMANY, F.R.). 
Experimentelie Untersuchungen von Gadolinium-DTPA 
und Eisenionen als orale Kontrastmittel in der Magnetis- 
chen Resonanz Ti raphie. (Experiments with gadolini- 
um DTPA and iron ions as oral contrast media in magnet- 
ic resonance to! raphy). 
TIB/A90-81385/GAR 061,135 
FUJI ELECTRIC CO. LTD., TOKYO (JAPAN). 
Fuji Electric Journal, Vol. 63, No. 3. 
PB90-267766/GAR 
Fuji Electric Journal, Vol. 63, No. 6. 
PB90-269424/GAR 
Fuji Electric Journal, Vol. 63, No. 7, 1990. 
PB90-269432/GAR 
Fuji Electric Review, Vol. 36, No. 2, 1990. 
PB90-269440/GAR 
GAS RESEARCH INST., CHICAGO, IL. 
Quarterly Review of Methane from Coal Seams Technol- 
. Volume 7, Number 4, July 1990. 
90-265190/GAR 061,398 
GEMEINNUETZIGE SIEDLUNGS- UND 
WOHNUNGSBAUGESELLSCHAFT BERLIN M.B.H. 
(GERMANY, F.R.). 


Bau- und energietechnisches Demonstrationsbauvorha- 
ben Woltmannweg. 2. Bauabschnitt. Kurzbericht. (Con- 


060,990 


061,775 


060,367 
060,369 
060,276 


060,370 





structional and energy-technical demonstration project 
‘Woltmannweg’. 2nd construction phase. Short report). 
TIB/B90-81422/GAR 059,814 


GENERAL ACCOUNTING OFFICE, WASHINGTON, DC. 


GAO/NSIAD-89-102FS 
Space Funding: Nasa and DOD Activities for Fiscal Years 
1981 Through 1989. Fact Sheet for the Chairman and 
the Ranking Minority Member, Subcommittee on Science, 
oe and Space, Committee on Commerce, Sci- 
ence, and Transportation, US Senate. 

N90-24187/8/GAR 


GAO/RCED-88-160 
Aviation Security: Corrective Actions Underway, But 
Better Inspection Guidance Still Needed. Report to the 
Chairwoman, Government Activities and Transportation 
Subcommittee, Committee on Government Operations, 
House of Representatives. 
N90-23367/7/GAR 062,410 


GENERAL ACCOUNTING OFFICE, WASHINGTON, DC. 
— SECURITY AND INTERNATIONAL AFFAIRS 


GAO/NSIAD-90-91 
Test and Evaluation: A Proposed Framework for Measur- 
ing the Use of Test Facilities. 
AD-A225 162/7/GAR 


GAO/NSIAD-90-154FS 
Military ice Programs: An Unclassified Overview of 
Defense Satellite Programs and Launch Activities. 

062,292 


AD-A225 014/0/GAR 


GAO/NSIAD-90-168 
Electronic Warfare: Need to Strengthen Controls Over Air 
Force Jammer Program 
AD-A224 923/3/GAR 


GAO/NSIAD-90-226 
Strategic Weapons. Long-Term Costs are not Reported 
to the Congress. 
AD-A225 161/9/GAR 


GENERAL ATOMICS, SAN DIEGO, CA. 
CONF-870908-15 


Studies of plasma self-organization in toroidal pinches. 
DE90013468/GAR 


CONF-900505-8 
Characteristics of toroidal energy deposition asymmetries 
in ASDEX. 
DE90014362/GAR 


CONF-900602-14 
Effects of carbonization on the confinement properties of 
the Dill-D H-mode. 
DE90013297/GAR 061,882 


CONF-900602-18 
Comparison of thermal and angular momentum transport 
in neutral beam-heated hot-ion H- and L-mode dis- 
charges in Dill-D. 
DE90014121/GAR 


DOE/ID/12698-1-Vol.1 
GA-4/GA-9 legal weight truck from reactor spent fuel 
shipping casks. Preliminary design report: Volume 1. 
DE90013718/GAR 061,600 


DOE/ID/12698-1-Vol.2 
GA-4/GA-9 legal weight truck from reactor spent fuel 
cha ipping casks. Preliminary design report. 
DE90013719/GAR 


GA-A-18969 
Studies of plasma self-organization in toroidal pinches. 
DE90013468/GAR 


GA-A-19862-Vol.1 
GA-4/GA-9 legal weight truck from reactor spent fuel 
shipping casks. Preliminary design report: Volume 1. 
DE90013718/GAR 061,600 


GA-A-19862-Vol.2 
eet legal weight truck from reactor spent fuel 
hipping casks. Preliminary design report. 
DE90013719/GAR 


GA-A-20057 
Experiments at my elongations in Dill-D. 
DE90013217/GA\ 


GA-A-20058 
Comparison of thermal and angular momentum transport 
in neutral beam-heated hot-ion H- and L-mode dis- 
charges in DIill-D. 
DE90014121/GAR 


GA-A-20076 
Characteristics of toroidal energy deposition asymmetries 
in ASDEX. 
DE90014362/GAR 
GA-A-20085 
Effects of carbonization on the confinement properties of 
the Dill-D H-mode. 
tas 
igh Temperature Ceramic Superconductors. 
i A224 847/4/GAR 
GENERAL ELECTRIC CO., CINCINNATI, OH. 
NAS 1.26:185158 
Experimental Performance and Acoustic Investigation of 
Modern, Counterrotating Blade Concepts. 
(NASA-CR-185158) 
N90-23393/3/GAR 059,612 


GENERAL ELECTRIC CORPORATE RESEARCH AND 
DEVELOPMENT, SCHENECTADY, NY. 


Development of Elements of a High Tc Superconducting 


059,552 


061,336 


060,240 


061,323 


061,479 


061,899 


061,601 


, 
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061,899 
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061,882 


061,919 
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AD-A224 971/2/GAR 
GENERAL HOSPITAL OF EVERETT, WA. 
NAS 1.26:186337 
NASA 60 GHz intersatellite Communication Link Defini- 
tion Study. Addendum a: Mixed Baseband and IF Signals. 
(NASA-CR-186337) 
Spee gy 060,102 


NAS 1.26:1863: 
NASA 60 ae Intersatellite Links Definition Study. Final 


Rew eview. 
(NASA-CR- 186338) 
N90-23595/3/GAR 


we 1.26:186339 
ASA 60 GHz Intersatellite Communication Link Defini- 
ton Study. Baseline Document. 
(NASA-CR- 186339) 
N90-23594/6/GAR 060,103 


GEOLOGICAL SURVEY, ALBUQUERQUE, NM. WATER 
RESOURCES DIV. 
USGS/WDR/NM-77/1 
Water Resources Data for New Mexico, Water Year 


1977. 
PB90-237249/GAR 060,736 


USGS/WRD/HD-78/071 
Water Resources Data for New Mexico, Water Year 


1977. 
PB90-237249/GAR 060,736 


GEOLOGICAL SURVEY, ALTAMONTE SPRINGS, FL. 
WATER RESOURCES DIV. 
Wetlands for Stormwater Treatment. 
(FL/DOT/SMO-90/377, FL-ER-46-89) 
PB90-266214/GAR 060,011 


GEOLOGICAL SURVEY, ANCHORAGE, AK. WATER 
RESOURCES DIV. 


USGS/WDR/AK-89/1 
Water Resources Data for Alaska, Water Year 1989. 
PB90-270620/GAR 060,759 


USGS/WDR/CA-89/5 4 
Water Resources Data for California, Water Year 1989. 
Volume 5. Ground-Water Data for California. 
PB90-270133/GAR 060,758 


USGS/WRD/HD-90/286 
Water Resources Data for Alaska, Water Year 1989. 
PB90-270620/GAR 060,759 


USGS/WRD/HD-90/297 
Water Resources Data for California, Water Year 1989. 
Volume 5. Ground-Water Data for California. 
PB90-270133/GAR 


GEOLOGICAL SURVEY, BOSTON, MA. WATER 
RESOURCES DIV. 


USGS/WDR/MA/RI-88/1 
Water Resources Data for Massachusetts and Rhode 
Island, Water Year 1988. 
PB90-266297/GAR 


USGS/WRD/HD-90/245 
Water Resources Data for Massachusetts and Rhode 
Island, Water Year 1988. 
060,748 


060,294 


060,104 


060,758 


060,748 


PBS90-266297/GAR 
GEOLOGICAL SURVEY, DENVER, CO. 
USGS-OFR-88-465 
Geohydrologic data from test hole USW UZ-7, Yucca 


Mountain area, Nye County, Nevada. 
DE90013314/GAR 061,564 


USGS-OFR-89-3 
pera on sy correlation and petrography of the bedded 
tuffs, Yucca Mountain, Nye County, Nevada. 
DE90013464/GAR 061,364 


GEOLOGICAL —_— HARTFORD, CT. WATER 
RESOURCES DIV. 


USGS/WDR/CT-89/ 1 
Water Resources Data for Connecticut, Water Year 1989. 
PB90-270125/GAR 060,757 


USGS/WRD/HD-90/288 
Water Resources Data for Connecticut, Water Year 1989. 
PB90-270125/GAR 060,757 


GEOLOGICAL SURVEY, LITTLE ROCK, AR. WATER 
RESOURCES DIV. 
USGS/WDR/AR-78/1 
Water Resources Data for Arkansas, Water Year 1978. 
PB90-237256/GAR 060,737 


USGS/WDR/AR-89/1 
Water Resources Data for Arkansas, Water Year 1989. 
PB90-266339/GAR 060,749 


USGS/WRD/HD-79/054 
Water Resources Data for Arkansas, Water Year 1978. 
PB90-237256/GAR 060,737 


USGS/WRD/HD-90/261 
Water Resources Data for Arkansas, Water Year 1989. 
PB90-266339/GAR 


GEOLOGICAL SURVEY, RESTON, VA. WATER 
RESOURCES DIV. 


a 90-4000 
Assessing the Response of Emerald Lake, an Pity =r Wa- 
tershed in Sequoia National Park, California, to 
oe Snowmelt by Using a Simple 
(ARB-R-90-446) 
PB90-266511/GAR 


GEOLOGICAL SURVEY, TUSCALOOSA, AL. 


DOE/BC/14425-T4 
Establishment of an oil and gas database for increased 
recovery and characterization of oil and gas carbonate 


060,650 


GEORGIA INST. OF TECH., ATLANTA. 


reservoir heterogeneity. Technical progress report, il 
1, 1990-June 30, 1990. oe 4 
DE90014379/GAR 061,367 
GEOPHYSICS LAB. (AFSC), HANSCOM AFB, MA. 
GL-TR-90-0156 
Reprint:Observations of AR 5395 in Coronal Emission 


Lines. 

AD-A225 186/6/GAR 
GL-TR-90-0159 

High Resolution Photographic Stokes Polarimetry of 

Small Scale rer Flux. ” 

AD-A225 181/7/GAR 059,668 


GL-TR-90-0162 
Helium Resonance Lines in the Flare of 15 June, 1973. 
AD-A225 185/8/GAR 059,670 


GL-TR-90-0163 
High Resolution Observations of the Solar Corona: Why 
and How. 

AD-A225 184/1/GAR 


GL-TR-90-0185 
Northward IMF and Patterns of codec tllg my Precipita- 
pay and Field-Aligned Currents: February 1986 


AD-A224 864/9/GAR 059,695 


GEORGIA DEPT. OF TRANSPORTATION, FOREST PARK. 
OFFICE OF MATERIALS AND RESEARCH. 
SPECIAL RESEARCH STUDY-8908 
Removal of Hydrocarbon Contaminates by Soil Remedi- 


059,671 


059,669 


ation. 
(FHWA/GA-90/8908) 
PB90-264664/GAR 
GEORGIA EXPERIMENT STATION, GRIFFIN. 
Evaluation of Wildflower Plant Species and Establishment 
Procedures for 


Road Sites. 
(FHWA/GA-89/8604, 
PB90-264656/GAR 
GEORGIA INST. OF TECH., ATLANTA. 
ME-4182 
Design of a Rotary Stepped Auger for a Lunar Environ- 
(NASA-CR-184919) 
N90-23577/1/GAR 
ME-4182 
Skitter/| Mechanical Interface. 
(NASA-CR- 184920) 
N90-23578/9/GAR 
ME-4182 
Lunar Crane Hook. 


(NASA-CR-184921) 
N90-23579/7/GAR 


060,713 


059,652 


062,304 


062,306 


Truss Structure for Skitter 2 Robot. 


(NASA-CR-184922) 
N90-23580/5/GAR 062,308 


(a ) 
N90-23581 /3/GAR 


ME-4182 
Soil Transport | 
(NASA-CR-184931) 
N90-23582/1/GAR 


ME-4182 
Proof of Principal for Staircase Auger Chip 


-CR-184934) 
N90-23583/9/GAR 
ME-4182 
wo Wheeled Lunar Dumptruck. 
(NASA-CR-182840) 
N90-23734/8/GAR 


ME-4182 

Lunar Robotic Mai 
(NASA-CR- 183071) 
N90-23735/5/GAR 
a 

Lunar Dri Test Apparatus. 
(NASA-CR- 183052) 
N90-23736/3/GAR 


ME-4182 
Lunar Rated Fasteners. 
(NASA-CR- 182856) 
N90-23737/1/GAR 


Mit uner Dil F Casing. 
(NASA-CR- 183153) 
N90-23738/9/GAR 


ME-4182 

Rod Gripper, 
(NASA-CR-183154) 
N90-23739/7/GAR 


ME-4182 
Extractor. 


Sample 
|-CR- 182864) 
N90-23740/5/GAR 


ME-4182 
Lunar Stone Saw. 
(NASA-CR-182438) 
N90-23741/3/GAR 


, and Storage System. 


062,318 
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NAS 1.26:182438 
Lunar Stone Saw. 
(NASA-CR- 182438) 
N90-23741/3/GAR 

NAS 1.26:182840 
Two Wheeled Lunar Dumptruck. 

(NASA-CR- 182840) 

N90-23734/8/GAR 


NAS 1.26:182856 
Lunar Rated Fasteners. 
(NASA-CR- 182856) 
N90-23737/1/GAR 
NAS 1.26:182864 
Core Sample Extractor. 
(NASA-CR- 182864) 
N90-23740/5/GAR 


NAS 1.26:183052 
Lunar Drill and Test Apparatus. 
(NASA-CR-183052) 
N90-23736/3/GAR 


NAS 1.26:183071 
Lunar Robotic Maintenance Module. 
(NASA-CR- 183071) 
NN90-23735/5/GAR 


NAS 1.26:183153 
Lunar Drill Footplate and Casing. 
(NASA-CR- 183153) 
N90-23738/9/GAR 


ty ng nd St Syst 
ripper, Z| forage System. 
(NASA-CR-183154) 

N90-23739/7/GAR 062,316 


NAS 1.26:184919 
Design of a Rotary Stepped Auger for a Lunar Environ- 
ment. 


(NASA-CR-184919) 
N90-23577/1/GAR 062,304 


NAS 1.26:184920 
Skitter/Implement Mechanical Interface. 
(NASA-CR-184920) 
N90-23578/9/GAR 


NAS 1.26:184921 
Lunar Crane Hook. 
(NASA-CR-184921) 
N90-23579/7/GAR 062,306 


NAS 1.26:184922 
Tubular Space Truss Structure for Skitter 2 Robot. 
(NASA-CR- 184922) 
N90-23580/5/GAR 062,308 


NAS 1.26:184924 
Lunar Hand Tools. 
(NASA-CR-184924) 
N90-23581/3/GAR 
NAS 1.26:184931 
Soil Transport Implement. 
(NASA-CR-184931) 
N90-23582/1/GAR 062,310 


NAS 1.26:184934 
Proof of Principal for Staircase Auger Chip Removal 


Theory. 

(NASA-CR-184934) 

N90-23583/9/GAR 062,307 
NAS 1.26:186470 

Optimal Helicopter Trajectory Planning for Terrain Follow- 


pS 
(NASA-CR-186470) 

N90-23376/8/GAR 059,625 
GEORGIA INST. OF TECH., ATLANTA. COMPUTER 
ENGINEERING RESEARCH LAB. 

AR-0142-90-001-VOL-1 
Guidance, Navigation and Control. Digital Emulation 
Technology Laboratory. Volume 1. Task 1: Digital Emula- 


tion as Tak Laboratory. 
AD-A225 123/9/GAR 061,330 


AR-0142-90-001-VOL-2 
Guidance, Navigation and Control. Digital Emulation 
Technology Laboratory. Volume 2. Task 2: Seeker Emu- 


lator 

AD-A225 124/7/GAR 061,331 
AR-0142-90-001-VOL-3 

Guidance, Navigation and Control. Digital Emulation 

Technology Laboratory. Volume 3. Task 3: Special Stud- 

ies. 

AD-A225 125/4/GAR 061,332 
“= 42-90-001-VOL-4 


uidance, Navigation and Control. Digital Emulation 
Technology yee Volume 4. Task 6: Parallel Func- 
it. 


tion Processor elopment 
AD-A225 126/2/GAR 061,333 


AR-0142-90-001-VOL-5 
Guidance, Navigation and Control. Digital Emulation 
Technology Laboratory. Volume 5. Task 4, 5, and 7: Soft- 
ware Development and GN and C Processor Develop- 


ment. 
AD-A225 127/0/GAR 061,334 


GEORGIA INST. OF TECH., ATLANTA. SCHOOL OF 
AEROSPACE ENGINEERING. 
DOE/PC/88918-6 
Reduction of NO(sub x) and SO(sub 2) emissions from 
coal burning pulse combustors. Quarterly technical 


— report, January 1-March 31, 1990. 
DE90012523/GAR 060,609 


CA-20 VOL. 90, No. 23 
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Investigation of Aircraft Maneuverability and Agility. (Final 
Report for June 1989-May 1990). 
AD-A224 587/6/GAR 061,317 


GEORGIA INST. OF TECH., ATLANTA. SCHOOL OF 
CHEMICAL ENGINEERING. 


DOE/PC/79854-T2 
Combined SO(sub x), NO(sub x) removal and concentra- 
tion from flue gas through an electrochemical membrane. 
Quarterly report, February-April 1987. 
DE90010009/GAR 060,595 


DOE/PC/79854-T4 
Combined SO(sub x), NO(sub x) removal and concentra- 
tion from flue gas through an electrochemical membrane. 
Quarterly report, August-October 1987. 
DE90010023/GAR 060,596 


DOE/PC/79854-T7 
Combined SO(sub x), NO(sub x) removal and concentra- 
tion from flue gas through an electrochemical membrane. 
Quarterly poe report, June 20-September 30, 1988. 
DE90010026/GAR 060,597 


DOE/PC/79854-T10 
Combined SO(sub x), NO(sub x) removal and concentra- 
tion from flue gas through an electrochemical membrane. 
Quarterly poogees report, March 1-May 31, 1989. 
DE90010029/GAR 060,598 
GEORGIA TECH RESEARCH INST., ATLANTA. 

Apparel Advanced Manufacturing Technology Demon- 
stration. Improved Marker Making. 

AD-A224 813/6/GAR 059,831 


GEOSTAR MESSAGING CORP., WASHINGTON, DC. 


GEOSTAR Location and Messaging System. 
N90-23435/2/GAR 062,365 


GESAMTHOCHSCHULE WUPPERTAL (GERMANY, F.R.). 
FACHBEREICH 9 - NATURWESSENSCHAFTEN 2 - 
CHEMIE - BIOLOGIE. 


ETDE-mf-0506351 
Atmosphaerische CS(sub 2)-Oxidation: Kinetik und Me- 
chanismen. (Carbon disulfide atmospheric oxidation: Re- 
action kinetics and mechanisms). 
DE90506351/GAR 059,725 


Atmosphaerische CS sub 2 -Oxidation: Kinetik und Me- 
chanismen. (Carbon disulfide atmospheric oxidation: Re- 
action kinetics and mechanisms). 

TIB/B90-81432/GAR 059,732 


GESELLSCHAFT FUER SCHWERIONENFORSCHUNG 
M.B.H., DARMSTADT (GERMANY, F.R.). 
GSI-90-05(prep) 
Structure of the cylindrically confined Coulomb lattice. 
TIB/B90-81438/GAR 062,288 


GSI-90-08 
Inelastische —- und Nukleonentransfer im System 
(232) Th+ (206) Pb. (Inelastic —) and nucleon 
transfer in the system (232) Th+ (206) Pb at the Cou- 
lomb barrier). 
TIB/B90-81430/GAR 062,287 


GSI-90-18(prep) 
Energy-loss measurements with heavy ions at relativistic 
energies. 
TIB/B90-81428/GAR 062,285 
GSI-90-20(prep) 
Semiclassical model for single-particle transitions in nu- 
cleus-nucleus interactions. 
TIB/B90-81429/GAR 062,286 


INIS-mf-12118 
Gross properties of nuclei and nuclear excitations. Pro- 


ceedings. 
TIB/B90-81442/GAR 062,289 


GESELLSCHAFT FUER SYSTEMTECHNIK M.B.H., ESSEN 
(GERMANY, F.R.). 
Entwicklung eines wattgaengigen Fahrzeugs zur Oelbe- 
seitigung SL comapthaneh bschlussbericht. (Develop- 
ment of an amphibious vehicle for the removal of oil pol- 
lution in mud flats (concept phase). Concluding report). 
TIB/A90-81417/GAR 060, 
GESELLSCHAFT ZUR VERGASUNG VON STEINKOHLE 
M.B.H., DORTMUND (GERMANY, F.R.). 
ETDE-mf-0506432 
Betrieb einer 10 t/h-Prototypaniage zum VEW-Kohleum- 
wandiungsverfahren (Druckfahrweise). Abschlussbericht. 
(Operation of a 10 t/h-prototype plant applying the VEW 
coal conversion process (pressurized operation). Final 


a. 
DE90506432/GAR 060,437 


Betrieb einer 10 t/h-Prototypaniage zum VEW-Kohleum- 
wandiungsverfahren (Druckfahrweise). Abschiussbericht. 
(Operation of a 10 t/h-prototype plant applying the VEW 
coal conversion process (pressurized operation). Final 


— 
TIB/B90-81439/GAR 060,440 


GOODSON AND ASSOCIATES, INC., DENVER, CO. 


lication of Electrotelluric Geophysical Techniques to 
face Void Exploration in Subsidence Investigation 
and Control. 


(OSM-585) 

PB90-267246/GAR 061,372 
GOVERNMENT INDUSTRIAL DEVELOPMENT LAB., 
HOKKAIDO, SAPPORO (JAPAN). 

CONF-8902186 

Sekitan no riyo gijutsu to ekika kanren shokubai gijutsu ni 

kansuru shinpojiumu. Dai 43 kai hokkaido sekitan kenkyu- 

kai koenkai. (Symposium on coal utilization techniques 


y 


and catalytic techniques relating to coal liquefaction 
(1989). 43rd meeting of Hokkaido Coal Research Socie- 


ty). 
DE90503360/GAR 060,428 


CONF-8909344 
Kokusai kenkyu koryu to chikyu kankyo mondai. Dai 45 
kai hokkaido sekitan kenkyukai koenkai. (International re- 
search interchange. 45th meeting of Hokkaido Coal Re- 
search Society in 1989). 
DE90503369/GAR 060,408 


Reports of the Government Industrial Development Labo- 
ratory, Hokkaido No. 46. 
PB90-267469/GAR 059,870 


Food Freezing in the Intermediate Fluidized Bed. 
PB90-267477/GAR 059,661 


GOVERNMENT INDUSTRIAL RESEARCH INST., 
CHUGOKU, KURE (JAPAN). 


Reports of the Government Industrial Research Institute, 
Chugoku, No. 31, October 1988. 
PB90-267527/GAR 060,216 


Reports of the Government Industrial Research Institute, 
Chugoku, No. 33, October 1989. 
PB90-268160/GAR 060,998 


High-Efficiency Grinding of Al203.TiC Ceramics with Cast 
lron Bonded Diamond Wheel. 
PB90-268178/GAR 060,891 


Preparation and Characterization of the 
Ti1Ba1Sr1Ca1Cu20x Superconductor. 
PB90-268186/GAR 061,968 


Reports of the Government Industrial Research Institute, 
Chugoku, No. 30, March 1988. 
PB90-269028/GAR 060,986 


GOVERNMENT INDUSTRIAL RESEARCH INST., KYUSHU, 
TOSU (JAPAN). 


Reports of the Government Industrial Research Institute, 
Kyushu, No. 44, March 1990. 
PB90-269010/GAR 060,999 


GOVERNMENT INDUSTRIAL RESEARCH INST., OSAKA, 
IKEDA (JAPAN). 


Bulletin of the Government Industrial Research Institute, 
Osaka, Vol. 40, No. 4, December 1989. 
PB90-267485/GAR 059,968 


Controlled-Release of Inorganic-Microencapsulated Or- 
nic Phosphor Pesticide Paint. 
B90-267493/GAR 060,901 


GOVERNMENT INDUSTRIAL RESEARCH INST., SHIKOKU, 
TAKAMATSU (JAPAN). 


Technological Research and Development System in Im- 
portant Areas. (Biochemical Puiping Technology for Non- 
Wood Resources). Report of Research. 

PB90-267998/GAR 060,991 


Reports of the Government Industrial Research Institute, 
Shikoku, Vol. 21, No. 3, January 1990. 
PB90-269002/GAR 060,997 


Memoirs of the Government Industrial Research Institute, 
Shikoku, No. 18, January 1990. Organo-Ferromagnetic 
Materials. 

PB90-269036/GAR 059,869 


Memoirs of the Government Industrial Research Institute, 
Shikoku, No. 19, March 1990. Electroanalytical Study on 
Complex Formation in Fused Salts. 

PB90-269044/GAR 059,946 


GRIMES AND JOHNSON, INC., LITTLE ROCK, AR. 


Embankment of Criteria and Performance Report, Red 
River Watershed, Gillham Lake, Cossatot River Arkansas. 
AD-A224 869/8/GAR 059,971 


Embankment Criteria and Performance Report, Red River 
Watershed, Dierks Lake, Saline River, Arkansas. 
AD-A224 870/6/GAR 059,972 


GRONINGEN RIJKSUNIVERSITEIT (NETHERLANDS). 
DEPT. OF MATHEMATICS. 


ETN-90-96715 
Overwegingen Bij Het Bepalen van de Meest Wenselijke 
Hoogte van de Zeedijken (Considerations Concerning the 
Determination of the Most Desirable Height for Sea 


Dikes). 
N90-23853/6/GAR 061,727 


W-8905 
Overwegingen Bij Het Bepalen van de Meest Wenselijke 
Hoogte van de Zeedijken (Considerations Concerning the 
Determination of the Most Desirable Height for Sea 


Dikes). 
N90-23853/6/GAR 061,727 


HAHNEMANN MEDICAL COLL. AND HOSPITAL, 
PHILADELPHIA, PA. DEPT. OF PHYSIOLOGY AND 
BIOPHYSICS. 


Role of Central Monoaminergic Systems in Arousal and 
Selective Attention. 

(AFOSR-TR-90-0752) 

AD-A224 873/0/GAR 061,098 


HAMBURG UNIV. (GERMANY, F.R.). FACHBEREICH 13 - 
CHEMIE. 


Niedertemperatur-Aktivierung von CuPc zur katalytischen 
NO-Reduktion. (Low-temperature activation of CuPc for 
catalytic NO reduction). 

TIB/A90-81411/GAR 060,662 





HAMPTON UNIV., VA. DEPT. OF PHYSICS. 
NAS 1.26:4300 
Modeling of Thermal Lensing in Side and End-Pumped 
Finite Solid-State Laser Rods. 
(NASA-CR-4300) 
N90-23716/5/GAR 


HANFORD WORKS, RICHLAND, WA. 
HW-16047 
Effect of temperature on the reactivity absorbed by 


xenon. 
DE90013951/GAR 062,188 
HARRY DIAMOND LABS., ADELPHI, MD. 
HDL-TR-2184 
Mobility of Nonequilibrium Conduction Electrons in Air. 
AD-A224 909/2/GAR 061,994 


HARRY G. ARMSTRONG AEROSPACE MEDICAL 
RESEARCH LAB., WRIGHT-PATTERSON AFB, OH 
AAMRL-TR-89-014 
Acoustic-Phonetic Characteristics of Speech Produced in 
Noise and While Wearing an Oxygen Mask. 
AD-A225 170/0/GAR 059,786 


AAMRL-TR-89-050 
Determining Kinetic Constants of Chlorinated Ethane Me- 
tabolism in the Rat from Rates of Exhalation. - 
061,11 


061,864 


AD-A225 171/8/GAR 


AAMRL-TR-90-021 
Metabolism of Ethyicyclohexane in Fischer 344 Rats. 
AD-A224 976/1/GAR | 


HARVARD-SMITHSONIAN CENTER FOR ASTROPHYSICS, 
CAMBRIDGE, MA. 
Observations of Cygnus X-2 with IUE: Ultraviolet Results 
from a Multiwavelength Campaign. 
N90-24193/6/GAR 059,677 
HARVARD UNIV., CAMBRIDGE, MA. DEPT. OF PHYSICS. 
DOE/ER/40171-6 
Topics in field theory and string theory. 
DE90013950/GAR 
HEALTH CARE FINANCING ADMINISTRATION, 
BALTIMORE, MD. BUREAU OF PROGRAM OPERATIONS. 
Outpatient Code Editor (OCE), Version 5.2 (for non-Hos- 


pitals). 
(HCFA/SW/MT-90/009) 
PB90-591710/GAR 060,786 


Outpatient Code Editor (OCE), Version 5.2 (for Hospitals). 

(HCFA/SW/MT-90/008) 

PB90-591720/GAR 060,787 
HEALTH EFFECTS RESEARCH LAB., RESEARCH 
TRIANGLE PARK, NC. 


EPA/600/D-90/125 


062,187 


Structure-Activity Relationships. Computerized Systems. 
PB90-263476/GAR 061, 


EPA/600/D-90/128 
Dermal Absorption and Pharmacokinetics of Pesticides in 


Rats. 
PB90-263302/GAR 


HEALTH EFFECTS RESEARCH LAB., RESEARCH 
TRIANGLE PARK, NC. INHALATION TOXICOLOGY DIV. 
EPA/600/D-90/127 

Odor and Irritation Effects of a Volatile Organic Com- 

pound Mixture. 

PB90-263310/GAR 060,644 
HEIDELBERG UNIV. (GERMANY, F.R.). 
NATURWISSENSCHAFTLICHE-MATHEMATISCHE 
GESAMTFAKULTAET. 

Study of exclusive final states in diffractive production. 

TIB/A90-81400/GAR 062,276 


Inklusive Produktion von Hadronen in Proton-Kern-Kolli- 

sionen bei 200 GeV. (Inclusive production of hadrons in 

Pon penny ny collisions at 200 GeV). 
1B/B90-81387/GAR 062,280 


(e,e’c)-Koinzidenzexperimente zum Zerfall von Riesenre- 
sonanzen in (58) Ni. ((e,e’c) coincidence experiments on 
the decay of giant resonances in (58) Ni). 

TIB/B90-81388/GAR 062,281 


Entwicklung des Proto’ eines Experiments zur Suche 
nach dem beta beta -Zerfall von (76) Ge. (Development 
of the prototype of an experiment for the search for the 
beta beta decay of (76) Ge). 

TIB/B90-81389/GAR 062,282 
Simultane frequenz- und winkelaufgeloeste Thomson- 
Streumessung am Plasmafokus ‘POSEIDON’. (Simultane- 
ous, frequency and an Sone Thomson scattering 
measurement in the POSEIDON plasma focus). 
TIB/B90-81390/GAR 061,905 


HELSINKI UNIV. OF TECHNOLOGY, ESPOO (FINLAND). 
ACTA-POLYTEC-SCAND-ME-94 
Development of a Spark Assisted Direct Injection Multi- 
fuel Diesel Engine Especially for Alcohol Fuels. 
N90-23747/0/GAR 060,081 
ETN-90-96946 
— and Shape Control in the Rolling of Thin, Wide 


Plat 
N9O-2 23539/1/GAR 060,980 


ISBN-951-666-288-9 
Development of a Spark Assisted Direct Injection Multi- 
fuel Diesel Engine Especially for Alcohol Fuels. 
N90-23747/0/GAR 060,081 


HELSINKI UNIV. OF TECHNOLOGY, ESPOO (FINLAND). 
CONTROL ENGINEERING LAB. 


ISBN-951-22-0299-9 
Simulation Study of Self-Tuning Adaptive Control for 
Rougher Flotation. 


061,259 


CORPORATE AUTHOR INDEX 


PB90-270166/GAR 


REPT-82 

Simulation Study of Self-Tuning Adaptive Control for 

Rougher Flotation. 

PB90-270166/GAR 061,426 
HELSINKI UNIV. OF TECHNOLOGY, ESPOO (FINLAND). 
LAB. OF AERODYNAMICS. 

ISBN-951-22-0248-4 
Three-Dimensional Viscous/Inviscid Coupling in Subsonic 


Flow. 
PB90-270257/GAR 059,585 


SER-B-90-B24 
—e Viscous/Inviscid Coupling in Subsonic 
PB90-270257/GAR 059,585 


HELSINKI UNIV. OF TECHNOLOGY, ESPOO (FINLAND). 
SYSTEMS ANALYSIS LAB. 
A-31 
lon Exchange 


061,426 


Dynamics and Soil Acidification: Model De- 
velopment and Testing. 
PB90-269812/GAR 061,451 


ISBN-951-22-0256-5 
lon Exchange Dynamics and Soil Acidification: Model De- 
velopment and Testing. 
PB90-269812/GAR 


HITACHI LTD., TOKYO (JAPAN). 
— Review, Vol. 39, No. 2, April 1990. ASIC Technol- 


oes — Information Industry. 
PB90-268947/GAR 060,322 


Hitachi Review, Vol. 39, No. 3, June 1990. Refrigeration 

and Air Conditioning Equipment. 

PB90-268988/GAR 059,809 
HONEYWELL, INC., LEXINGTON, MA. AEROSPACE AND 
DEFENSE GROUP. 

Advanced Topics in Robust Control. Volume 1. Advances 

in Multivariable Control. 

AD-A225 164/3/GAR 


HOUSTON UNIV., TX. 
DOE/ER/40374-25 

Research in accelerator physics (THEORY). Final techni- 

cal report, May 15, 1988-May 14, 1989. 

DE90014354/GAR 062,254 

DOE/ER/40374-40 

Research in accelerator physics (theory). Final technical 

report, May 15, 1989-May 14, 1990. 

DE90014359/GAR 062,256 
HUMAN NUTRITION INFORMATION SERVICE, 
HYATTSVILLE, MD. SURVEY STATISTICS BRANCH. 

USDA Nutrient Data Base for Standard Reference, Ab- 

breviated Version, Release 9 (IBM PS/2-720K) (for 

Microcomputers). 

(USDA/DF/DK-90/030) 

PB90-502501/GAR 061,172 


USDA Nutrient Data Base for Standard Reference, Ab- 
breviated Version, Release 9 (IBM PC/AT-1.2M) (for 


Microcomputers). 
(USDA/DF/DK-90/033) 
PB90-502535/GAR 061,173 


USDA Nutrient Data Base for Standard Reference, Full 
Version, Release 9 (IBM PC/AT-1.2M) (for Microcomput- 


ers). 
(USDA/DF/DK-90/032) 
PB90-502584/GAR 061,174 


USDA Nutrient Data Base for Standard Reference, Sup- 
plement to Release 8 (IBM PC/AT-1.2M) (for Microcom- 


puters). 
(USDA/DF/DK-90/034) 
PB90-502592/GAR 
HUMBOLDT STATE UNIV., TRINIDAD, CA. FRED 
TELONICHER MARINE LAB. 
Species Profiles. Life Histories and Environmental Re- 
quirements of Coastal Fishes and Invertebrates (Pacific 
Northwest). Li 
(FWS-82/11.119) 
AD-A224 839/1/GAR 


HUNTER COLL., NEW YORK. 
CONF-900602-17 
Combined electron cyclotron ray tracing and transport 
code studies in the Compact ignition Tokamak. 
DE90014097/GAR 061,898 


HUNTER COLL., NEW YORK. DEPT. OF PHYSICS. 
DOE/ER/53187-T7 
Electron cyclotron heating and current drive in toroidal 
metry. Technical progress report. 
E90013961/GAR 061,896 
HYDROCARBON RESEARCH, INC., LAWRENCEVILLE, NJ. 
DOE/PC/88818-T1 
Two-stage, close coupled catalytic liquefaction of coal. 
Fifth quarterly report, 1 October-31 December 1989. 
DE90013056/GAR 060,421 


HYDROLOGIC ENGINEERING CENTER, DAVIS, CA. 
hase 1 Sediment E of the Ca 
1 iment ineering Investigation - 
liente Creek Drainage ‘Som 
AD-A224 859/9/' GAR 059,970 
HEC-TD-29 
———— of Reservoir Systems with HEC-5 on a Per- 


sonal Computer. 
AD-A225 192/4/GAR 


061,451 


060,196 


061,175 


061,699 


059,980 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 


HEC-TP-129 


Status and New Capabilities of Computer Program HEC- 
6; ‘Scour and Deposition in Rivers and Reservoirs’. 
AD-A225 194/0/GAR 


059,982 
HEC-TP-130 
Estimating Sediment Delivery and Yield on Alluvial Fans. 
AD-A225 193/2/GAR 059,981 
ICF KAISER ENGINEERS, INC., PITTSBURGH, PA. 
DOE/PC/88881-T5 
Engineering development of advanced physical fine coal 
cleaning ——. Froth flotation. Quarterly technical 
progress report No. 5, October 1-December 31, 1989. 
DE90008828/GAR 060,447 
DOE/PC/88881-T6 
Engineering development of advanced physical fine coal 
cleaning ee Froth flotation. Quarterly technical 
a report No. 6, January 1, 1990-March 31, 1990. 
13054/GAR 060,469 
IDAHO NATIONAL ENGINEERING LAB., IDAHO FALLS. 
EGG-2602 
Quantitative Analysis of Potential Performance Improve- 
ments for the Dry PWR Containment. 
NUREG/CR-5575/GAR 


IDAHO UNIV., MOSCOW. 


Response of Forest Trees to Sulfur, Nitrogen, and Asso- 
ciated Pollutants. 

(EPA/600/3-90/074) 

PB90-270539/GAR 060,657 


IIT RESEARCH INST., CHICAGO, IL. LIFE SCIENCES 
RESEARCH DIV. 


061,650 


ITRI-L06234 
Inhalation Toxicity of Single Materials and Mixtures. 
AD-A224 937/3/GAR 061,244 
IIT RESEARCH INST., LANHAM, MD. 
Object-Oriented Software Requirements Specification for 
the UH-1 Helicopter Flight Simulator. 
AD-A225 041/3/GAR 059,758 


lIT RESEARCH INST., ROME, NY. 


Knowledge Based Software Assistant Conference Pro- 
ceedings (4th) Held in Syracuse, New York on 12-14 
September 1989. 
(RADC-TR-90-59) 
AD-A224 797/1/GAR 


ILLINOIS INST. OF TECH., CHICAGO. DEPT. OF 
CHEMICAL ENGINEERING. 
DOE/MC/23266-2841 
Electrode reaction mechanisms in molten carbonate fuel 


cells. Final report. 
DE90009651/GAR 060,510 


ILLINOIS STATE DEPT. OF TRANSPORTATION, 
SPRINGFIELD. BUREAU OF MATERIALS AND PHYSICAL 
RESEARCH. 
ILL-PR-101 
Performance Evaluation of Concrete Overlays. 
(FHWA/IL/PR-101) 
PB90-267113/GAR 


ILLINOIS STATE GEOLOGICAL SURVEY DIV., 
CHAMPAIGN. 
DOE/BC/14250-T3 
Research on improved and enhanced oil recovery in Iili- 
nois through reservoir characterization. Task 1. 
DE90013246/GAR 061,391 


ILLINOIS STATE WATER SURVEY DIV., CHAMPAIGN. 
ISWD/CON-493/90 . 
Improved Methodology for Estimating Future Reservoir 
— Capacities: tion to Surface Water Supply 
Reservoirs in Illinois ( Edition). 
PB90-266560/GAR 059,984 
ISWS/CIR-171-86/90 
llinois Benchmark Network instream Suspended Sedi- 
ment Monitoring Program, Water Year 1986. 
PB90-267220/GAR ! 


ILLINOIS UNIV. AT CHICAGO CIRCLE. DEPT. OF 
PHYSICS. 


060,139 


FERMILAB-PUB-90/97-A 
Thermal Relics: Do We Know Their Abundances. 
(NASA-CR- 183334) 
N90-24213/2/GAR 

NAS 1.26:183334 
Thermal Relics: Do We Know Their Abundances. 
(NASA-CR- 183334) 
N90-24213/2/GAR 059,691 
Characterization of MCT (Mercury Cadmium Telluride) by 
EER (Electrolyte Electroreflectance). 
AD-A224 823/5/GAR 061,917 


Observation of Transitions Between Electronic States at 
the (111) A Face of CdTe by Electrolyte Electrorefiec- 


tance. 
AD-A224 824/3/GAR 061,918 


Study of Mercury Cadmium Telluride (MCT) Surfaces by 
Automatic Spectroscopic Ellipsometry (ASE) and by Elec- 
trolyte Electroreflectance. 
AD-A224 863/1 061,920 
ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
DOE/ER/13594-3 


Photosynthesis in intact plants. Progress report. 
DE90013699/GAR 


December 1, 1990 


059,691 


061,112 


CA-21 





NAS 1.26:180682 me 
Qualitative Models for Space System Engineering. 
(NASA-CR- 180682) 
N90-23585/4/GAR 062,326 


NAS 1.26:181335 : , 
Experimental Study of Fault Propagation in a Jet-Engine 
Controller. 


(NASA-CR-181335) 
N90-23401/4/GAR 


NAS 1.26:186152 : 
Parallel Algorithm for Global Routing. 
(NASA-CR-186152) 
N90-23959/1/GAR 


UILU-ENG-90-2216 
Experimental Study of Fault Propagation in a Jet-Engine 
Controller. 
(NASA-CR-181335) 
N90-23401/4/GAR 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
COORDINATED SCIENCE LAB. 
Progress Report for the Joint Services Electronic Pro- 
for the Period April 1, 1989 through March 31, 1990 
Coordi ‘Coordinated — Laboratory, University of Wlinois at 
Urbana-Champai 
AD-A225 089/ 2/0 060,308 


ILLINOIS UNIV. AT a itsdaiaaniidies DEPT. OF 
CIVIL ENGINEERING. 
TRANSPORTATION ENGINEERING SER-59 
Continuously Reinfor Pavements: Punchouts and 
Other Distresses and Implications for Design. 
(FHWA/IL/UI-227) 
PB90-267360/GAR 


UILU-ENG-90-2005 

Continuously Reinforced Pavements: Punchouts and 
Other Distresses and Implications for Design. 
(FHWA/IL/UI-227) 

PB90-267360/GAR 060,027 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. DEPT. OF 
ELECTRICAL ENGINEERING. 
DAC-22 
Current Density Calculation Using Rectilinear Region 
Splitting Algorithm for Very Large Scale Integration Metal 
Migration Analysis. 
060,307 


060,334 


060,172 


060,334 


060,027 


AD-A224 750/0/GAR 


DC-120 
Reliable Control of Decentralized Systems: An ARE- 
Based H-infinity Approach. 
AD-A224 749/2/GAR 


UILU-ENG-90-2223 
Current Density Calculation Using Rectilinear Region 
Splitting Algorithm for Very Large Scale Integration Metal 
Migration Analysis. 
AD-A224 750/0/GAR 060,307 
np ey 
iable Control of Decentralized Systems: An ARE- 
Based H-Infinity Approach. 
AD-A224 749/2/GAR 060,194 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. DEPT. OF 
MATERIALS SCIENCE AND ENGINEERING. 
Production of Nanocrystalline Powders by Magnetron 
Sputtering. 
(ARO-25526.3-MS) 
AD-A224 777/3/GAR 061,914 
ZrO2 Thin Films for Packaging and Microelectronics Ap- 
ication: 


plications. 

(ARO-24605.3-EG-UIR) 

AD-A225 096/7/GAR 
ILLINOIS UNIV. AT URBANA-CHAMPAIGN, SAVOY. 
AVIATION RESEARCH LAB. 


ARL-TR-85-1 
Effects of Atropine Sulfate on Aviator Performance. 
(USAARL-CR-89-9) 
061,188 


060,194 


061,939 


AD-A224 916/7/GAR 
ILLINOIS UNIV., CHICAGO. 
FERMILAB-CONF-90/120-A 
Probi 


) 
N90-24212/4/GAR 


NAS 1.26:181060 
Probing the Big Bang with LEP. 
(NASA-CR-181060) 
N90-24212/4/GAR 
IMATRON, INC., SAN FRANCISCO, CA. 
Design and Development of an Engineering Prototype 


059,690 


Compact X-Ray Scanner (FMS 5000). 
AD-A225 115/5/GAR 


INDIANA UNIV. AT BLOOMINGTON. 


DOE/ER/45147-5 
High resolution electron energy loss studies of surface vi- 
brations. Progress report, June 21, 1989-June 7, 1990. 
DE90013803/GAR 059,930 


INDIANA UNIV. AT BLOOMINGTON. DEPT. OF BIOLOGY. 


Two-Dimensional Electrophoretic Analysis of Subcellular 
Liver Fractions and Isolated Hepatocytes from Normal 
and PFDA Treated Rats. 
(AFOSR-TR-90-0665) 
AD-A224 766/6/GAR 


INDIANA UNIV. FOUNDATION, BLOOMINGTON. 
DOE/ER/13978-2 _ 
Organic geochemical 


059,785 


061,242 


and tectonic evolution of the mid- 


CA-22 VOL. 90, No. 23 


CORPORATE AUTHOR INDEX 


DE90013107/GAR 061,362 


INDUSTRIAL PRODUCTS RESEARCH INST., YATABE 
(JAPAN). 


Bulletin of Industrial Products Research Institute, No. 
111, June 1988. 
PB90-269101/GAR 059,965 


Bulletin of Industrial Products Research Institute, No. 
112, October 1988. 
PB90-269119/GAR 059,871 


INDUSTRIEANLAGEN-BETRIEBSGESELLSCHAFT M.B.H., 
OTTOBRUNN (GERMANY, F.R.). 
Ada Compiler Validation Summary Report: Certificate 
Number 90013111.10267 Telesoft TeleGen2 Ada for SCO 
Unix V.3 ALR 386/216 Host and Target. 
AD-A225 187/4/GAR 060,143 


Impacts of Rotor Hub Design Criteria on the Operational 
Capabilities of Rotorcraft Systems. 
AD-P005 986/5 059,603 


——- INFORMATION AND ANALYSIS CENTER, ANN 
IRIA-213400-32-T 

Diffractive Optical Elements. 
AD-A224 954/8 


INSTITUT CURIE, PARIS (FRANCE). SECTION DE 
BIOLOGIE. 


Pharmacomodulation de Reactivateurs de Cholinester- 
ases (Pharmacomodulation of Cholinesterase Reactiva- 


tors). 

PB90-266834/GAR 061,191 
INSTITUT FRANCAIS DE NAVIATION, PARIS. 

pane Introduction to Location and Navigation Capabili- 


NOO- 23421/2/GAR 061,456 


INSTITUT FRANCO-ALLEMAND DE RECHERCHES, SAINT- 
LOUIS (FRANCE). 
ISL-AO-213/89 
ISL Hypersonic Shock Tunnel and Its instrumentation. 
PB90-270141/GAR 059,634 


ISL-R-109/89 
Mesure de |’Entrainement de |’Air par un Jet Libre au 
Moyen de la Velocimetrie Laser et de la Diffusion Raman 
Spontanee (Measurement of Free-Jet Air Entrainment 
Using Laser Velocimetry and Spontaneous Raman Scat- 
tering) (Messung der Luftmitfuehrung Durch einen Freis- 
trahl Mittels Laser-Velozimetrie und Spontaner Raman- 


Streuung). 
PB90-265711/GAR 059,579 


ISL-R-118/89 
Mesure par "iffusion Raman Spontanee de la Masse Vo- 
lumique ! le dans un Ecoulement Gazeux (Measure- 
ment c. ..-.. Density in a Gas Flow Using Spontaneous 
Raman Scattering) (Messung der Oertlichen Dichte in 
Einer Gasfoermigen Stroemung Durch Spontane Raman- 


Steuung). 
PB90-269895/GAR 061,832 


INSTITUT JOZEF STEFAN, LJUBLJANA (YUGOSLAVIA). 


IJS-P-300 
Porochilo o delu Instituta v letu 1986. (Jozef Stefan Insti- 
tute annual report for 1986). 
DE90622160/GAR 060,823 


INSTITUT NATIONAL DE LA SANTE ET DE LA 
RECHERCHE MEDICALE, LYON (FRANCE). 
— AND IMMUNOLOGY RESEARCH UNIT 


Traitement des Brulures Etendues (Treatment of Exten- 
sive Burns). 
PB90-269879/GAR 


INSTITUT NATIONAL DE LA SANTE ET DE LA 
RECHERCHE MEDICALE, PARIS (FRANCE). 
Differenciation des Lymphocytes T par la Thymuline (Thy- 
muline Differentiation of T Lymphocytes). 
PB90-265737/GAR 061,107 


INSTITUT NATIONAL DE RECHERCHE EN 
INFORMATIQUE ET EN AUTOMATIQUE, LE CHESNAY 
(FRANCE). 
Caracterisation de Milieux Plans Stratifies (Methode de 
Impedance de Surface) (Characterization of Plane Lami- 
nates (Surface Impedance Method)). 
PB90-265679/GAR 061,089 


INSTITUT NATIONAL DE RECHERCHE EN 
INFORMATIQUE ET EN AUTOMATIQUE, LE CHESNAY 
(FRANCE). PROJET MODULEF. 
Influence de Micro-Glissements sur le Comportement 
Macri ue des Composites Tissus (Influence of 
om gg on the Macroscopic Behavior of Fabric Com- 


es). 
PB90-265810/ GAR 060,931 


INSTITUT NATIONAL DES SCIENCES APPLIQUEES DE 
LYON, VILLEURBANNE (FRANCE). 
FRNC-TH-3601 
Developments in the EPR pulling method for Si polycrys- 
tal ribbons and photocells production. 
DE90501899/GAR 060,573 


INSTITUT RUDJER BOSKOVIC, ZAGREB (YUGOSLAVIA). 
Development of Strength in Cements. Volume 1. Interim 
Report 1986-1987. 

(FHWA/RD-90/015) 

PB90-268525/GAR 059,995 
Development of aaa in Cements. Volume 2. Interim 

Report 1987-1988. 


061,845 


061,235 


(FHWA/RD-90/016) 
PB90-268533/GAR 059,996 


INSTITUTE FOR ADVANCED STUDY, PRINCETON, NJ. 


RU-89-32 
Lectures on RCFT. 
DE90013731/GAR 


YCTP-P-13-89 
Lectures on RCFT. 
DE90013731/GAR 062,132 


INSTITUTE FOR COMPUTER APPLICATIONS IN SCIENCE 
AND ENGINEERING, HAMPTON, VA. 


ICASE-90-20 
Cost of Conservative Synchronization in Parallel Discrete 
Event Simulations. 
(NASA-CR- 182034) 
N90-23912/0/GAR 


ICASE-90-38 
Network Flow Model for Load Balancing in Circuit- 
Switched Multicomputers. 
(NASA-CR- 182049) 
N90-23977/3/GAR 


ICASE-90-48 
Use of Lanczo’s Method to Solve the Large Generalized 
Symmetric Eigenvalue Problem in Parallel. 
(NASA-CR- 182072) 

AD-A224 941/5/GAR 


NAS 1.26:182034 
Cost of Conservative Synchronization in Parallel Discrete 
Event Simulations. 
(NASA-CR- 182034) 
N90-23912/0/GAR 


NAS 1.26:182041 
rege Reports and Publications Through December 
1, 1989. 
(NASA-CR-182041) 
N90-23898/1/GAR 


NAS 1.26:182049 
Network Flow Model for Load Balancing in Circuit- 
Switched Multicomputers. 
(NASA-CR- 182049) 
N90-23977/3/GAR 060,105 


INSTITUTE FOR DEFENSE ANALYSES, ALEXANDRIA, VA. 


IDA-D-406 
Intense Laser-Matter Interactions. An Approach to Laser 
Driven Electronic and Nuclear Energy Transfer. 
(IDA/HQ-87-32922, SBI-AD-E501-256) 
AD-A224 787/2/GAR 


IDA-D-487 
Physics of High-Temperature Air. Pt. 1. Basics. 
(IDA/HQ-88-33544, SBI-AD-E501-257) 
AD-A224 584/3/GAR 


IDA-P-2311 
Merging the Ada Compiler Evaluation Capability (ACEC) 
and the Ada Evaluation System (AES). 
(IDA/HQ-89-034866, SBI-AD-E501-255) 
AD-A224 583/5/GAR 


IDA-P-2373 
— an Arms Control Proposal for Tactical Air 
‘orces. 
(IDA/HQ-90-35296, SBI-AD-E501-254) 
AD-A224 582/7/GAR 061,316 


INSTITUTE FOR PERCEPTION RVO-TNO, SOESTERBERG 
(NETHERLANDS). 


IZF-1989-53 
Effect of Stereoscopic Presentation on a Simulated Air 
Traffic Control Task. 
(TOCK-89-4551) 
AD-A224 880/5/GAR 


IZF-1990-A-16 
Extension of the Kremers/Van Norren Model for Retinal 
Light Damage and Consequences thereof for Occupa- 
tional Safety. 
(TDOCK-90-0031) 
AD-A224 879/7/GAR 


IZF-1990-B-3 
Adaptable Driver-Car Interfacing and Menta! Workload: a 
Review of the Literature. 
(TDCK-90-0018) 
AD-A224 881/3/GAR 


IZF-1990-B-4 
Evaluation of a Simple Method for Color Monitor Recali- 
bration. 
(TDCK-90-0029) 
AD-A224 80/1 /GAR 
IZF-1990-B-5 
Effect of Condensation in Clothing on Heat Transfer-- 
Translation. 
(TDCK-90-0033) 
AD-A224 876/3/GAR 
IZF-1990-B-6 
Strat Differences in Map Information Use for Route 
Following in Unfamiliar Cities; Implications for In-Car 
en oe Systems--Transiation. 


90-0034) 
AD-A224 875/5/GAR 059,768 


INSTITUTE OF ENERGY ECONOMICS, TOKYO (JAPAN). 
lEE-SR-213 
Kan taiheiyo chiiki no sekiyu furo ni kansuru shorai tenbo. 
(Future prospect for petroleum flow in circum-Pacific 


area). 
DE90503381/GAR 060,483 


062,132 


060, 165 


060,105 


059,822 


060,165 


060,227 


061,993 


061,988 


060,130 


062,407 


061,213 


062,372 


060,284 


061,232 





INSTITUTE OF GAS TECHNOLOGY, CHICAGO, IL. 
Testing of Novel Catalytic Coal Gasification Concepts. 
Task 1. Ultrasound-Promoted Catalysis. Final Report 
September 1986-September 1989. 
(GRI-90/0163. 1) 
PB90-269622/GAR 060,438 


Testing of Novel Catalytic Coal Gasification Concepts. 
Task 2. Gas-Phase Catalysis. Final Report September 
1986-September 1989. 

(GRI-90/0163.2) 

PB90-269630/GAR 060,439 


Emissions Reduction from MSW Combustion Systems 
Using Natural Gas. Task 2. Pilot-Scale Assessment of 
Emissions Reduction Strategies. Final Report August 
1987-October 1989. 

(GRI-90/0145) 

PB90-269648/GAR 060,656 


Workshop on Plastic Pipe Location, Westin Chicago 
Hotel, Chicago, Illinois, May 1-2, 1990. 
(GRI-90/0217) 
PB90-270448/GAR 060,491 
INSTITUTE OF HYDROLOGY, WALLINGFORD (ENGLAND). 
|H-104 


Nant-y-Moch Grassland Improvement Study. 
PB90-269754/GAR 


ISBN-0-948540-16-8 
Nant-y-Moch Grassiand Improvement Study. 
PB90-269754/GAR 060,756 


INSTITUTE OF OCEAN SCIENCES, SIDNEY (BRITISH 
COLUMBIA). 

Topographic Stress in the Oceans. 

AD-A225 172/6 061,744 


INSTITUTE OF OCEANOGRAPHIC SCIENCES, WORMLEY 
(ENGLAND). 


lOS/CRUISE-211 
RRS CHARLES DARWIN Cruise 35/88, 13 October-17 
November, 1988. GLORIA Study of the Easter Micro- 
plate, East Pacific Rise. 
PB90-269663/GAR 061,753 


1OS/CRUISE-212 
RRS DISCOVERY Cruise 188, 24 January 24-February 
1990. GLORIA and TOBI Surveys of the Continental 
Slope and Rise around Canary Islands. 
PB90-269671/GAR 061,754 


INSTITUTE = PAPER SCIENCE AND TECHNOLOGY, 
ATLANTA, G 
poss TS 

Combustion processes in black liquor recovery: Analysis 

and interpretation of combustion rate data and an engi- 

neering design model. Report No. 1. 

DE90012712/GAR 060,047 
INSTITUUT VOOR GRAAN, MEEL EN BROOD TNO, 
WAGENINGEN (NETHERLANDS). 

TNO-IGMB-!-89-414 
Investigation of energy saving measures and equipment. 
Part 1. (Onderzoek naar energiebesparende maatregelen 
en apparatuur. Deel 1). 

DE90797096/GAR 059,659 
INTERNATIONAL CUSTOMS TARIFFS BUREAU, 
BRUSSELS (BELGIUM). 

BULL-90-6 

Brazil: International Customs Journal, 13th Edition, Year 

1990-1991. 

PB90-268590/GAR 059,841 


INTERNATIONAL ENERGY AGENCY COAL RESEARCH, 
LONDON (ENGLAND). 
IEACR/19 
Power Generation from Lignite. 
IEA/CR-90/05/GAR 


IEACR/24 
NOx Control Technologies for Coal Combustion. 
IEA/CR-90/06/GAR 


ISBN-92-9029-170-2 
Power Generation from Lignite. 
IEA/CR-90/05/GAR 


ISBN-92-9029-177-X 
NOx Control Technologies for Coal Combustion. 
IEA/CR-90/06/GAR 060,639 


INTERNATIONAL MARITIME SATELLITE ORGANIZATION, 
LONDON (ENGLAND). 
Prospects for Integration of Satellite Communications, 


Navigation and Monitoring Functions. 
N90-23439/4/GAR 060,100 


IOWA STATE UNIV., AMES. 


DOE/PC/79915-T8 
Mechanisms of coal-water mixture combustion in fluidized 
beds. Technical progress report, December 14, 1989- 
March 15, 1990. 
DE90010971/GAR 060,044 


DOD-URIP Thin Film Deposition Equipment. Phase 2. 

(AFOSR-TR-90-0796) 

AD-A224 905/0/GAR 

ITALSPAZIO, ROME (ITALY). 

AAS-89-411 

Orbit Control Strategy for a Constellation of Three Satel- 

lites in Tundra Orbits. 

N90-23445/1/GAR 062,299 
AIAA-89-3619 


Orbit Control for a Regional Navigation System Based on 
Tundra Orbit. 


060,756 


060,366 


060,639 


060,366 


061,923 


CORPORATE AUTHOR INDEX 


KENTUCKY TRANSPORTATION RESEARCH PROGRAM, LEXINGTON. 


N90-23466/7/GAR 


ETN-90-96554 
Orbit Control for a Regional Navigation System Based on 
Tundra Orbit. 
N90-23466/7/GAR 062,302 


ETN-90-96555 
Orbit Control Strategy for a Constellation of Three Satel- 
lites in Tundra Orbits. 
062,299 


062,302 


N90-23445/1/GAR 
ETN-90-96556 
Archimedes Mission Aspects. 
N90-23442/8/GAR 
JAPAN MACHINERY FEDERATION, TOKYO. 
ETDE/JP-mf-0503391 
Kogata gasu kojenereshon system no fukyu sokushisaku 
ni kansuru chosa kenkyu hokokusho. (Surveying research 
report to promote and spread small size gas fired cogen- 
eration system). 
DE90503391/GAR 060,358 
JAPAN SOLAR ENERGY SOCIETY, TOKYO. 


CONF-8912100-Absts 
Heisei sony toed Nihon pe By gakkai Nihon fur- 


yoku energy ot ae ae wy bn wom koen ronbun- 
shu. (Abstracts of 1 Japan Solar Energy Society and 
Japan Wind ers | Association joint conference). a 


062,297 


DE90503616/GA\ 
—- HOPKINS UNIV., BALTIMORE, MD. CENTER FOR 


NAS 1.26:186694 
Acousto-Ultrasonic Nondestructive Evaluation of Materi- 
als Using Laser Beam Generation and Detection. 
(NASA-CR- 186694) 
N90-23664/7/GAR 060,927 


JOHNS HOPKINS UNIV., BALTIMORE, MD. DEPT. OF 
ELECTRICAL ENGINEERING AND COMPUTER SCIENCE. 
JHU/ECE-90-02 
Smoothing for Multipoint Boundary Value Models. 
AD-A224 917/5/GAR F 


JOINT INST. FOR NUCLEAR RESEARCH, DUBNA (USSR). 
LAB. OF NUCLEAR PROBLEMS. 
JINR-E-2-88-931 
Gauge fixing extension of the Krichever-Novikov algebra 


in the closed -_— theory. 
DE90612744/GAI 062,258 


+: a TECHNOLOGY CORP., INC., WOODCLIFF LAKE, 


DOE/CE/26580-T1 
District — and heating development in Stamford, 
Connecticut. Final report. 
DE90013020/GAR 060,501 


KALSI! ENGINEERING, INC., SUGAR LAND, TX. 
KEI-1656 
Prediction of Check Valve Performance and Degradation 
in Nuclear Power Plant Systems: Wear and Impact Tests. 
NUREG/CR-5583/GAR 061,651 


KANSAS STATE UNIV., MANHATTAN. DEPT. OF 
AGRONOMY. 
DOE/ER/60253-8 
Rangeland-plant response to elevated CO(sub 2). Part 2, 
hamber system: Progress report. 
DE90013702/GAR 059,651 
DOE/ER/60253-T3 
Rangeland-plant response to elevated CO(sub 2). 


Progress report. 
DE90013693/GAR 059,650 
KANSAS STATE UNIV., MANHATTAN. DIV. OF BIOLOGY. 
Cloning and ay Manipulation of the 
in D end © genes 


oarineds Staphylococcus aureus. 
= Summary nelen % tor Nox November 1, 1987-June 30, 


989). 
AD-As24 733/6/GAR 061,137 


Cloning, Ty and Structural Manipulation of the 
Enterotoxin genes from Staphylococcus aureus. 
(Final Report for November 1, 1985-June 30, 1989). 
AD-A224 736/9/GAR 


KANSAS UNIV./CENTER FOR RESEARCH, INC., 
LAWRENCE. 


KU-FRL-831-2 
Fighter Agility Metrics, Research, and Test. 
(NASA-CR-1861 18) 
N90-23386/7/GAR 


NAS 1.26:186118 
Fighter Agility Metrics, Research, and Test. 
(NASA-C - 186118) 
N90-23386/7/GAR 


KANSAS UNIV., LAWRENCE. 


NAS 1.26:186670 — 
Preliminary a Supersonic Short Takeoff and 
Vertical Landi STOVL) Fighter Aircraft. 

(NASA-CR- 186670) 


N90-23394/1/GAR 059,613 


= UNIV. (GERMANY, F.R.). FAKULTAET FUER 


Untersuchungen zur technischen Sedna der Entfer- 
nung von Stickstoffmonoxid aus oe oe Absorp- 
tion in waessrigen Loesungen von Metalichelatkom- 
plexen. (Investigations in the technical relevance of the 
removal of nitrogen monoxide from exhaust gases by ab- 
sorption in watery solutions of metal chelate complexes). 

TIB/A90-81407/GAR 060,660 


KARLSRUHE UNIV. (GERMANY, F.R.). FAKULTAET FUER 
PHYSIK. 


Suche nach seltenen semileptonischen Zerfaellen der B- 
Mesonen. (Search for rare semileptonic decays of the B 


mesons). 

TIB/A90-81398/GAR 062,274 
KATHOLIEKE UNIV. NIJMEGEN (NETHERLANDS). DEPT. 
OF COMPUTER SCIENCE. 

ETN-90-96881 

Designing Distributed Algorithms by Means of Formal Se- 

quentially Phased Reasoning. 

N90-23969/0/GAR 060, 180 

ETN-90-96882 

Formal Mechanism for Determining Redundancy and Ir- 

relevance in Hypertext Views. ~ 

N90-23970/8/GAR 

ETN-90-96883 

inverting the Flow of Computation. 

N90-23971/6/GAR 


ETN-90-96884 


060,181 


061,059 


Formal Methods in Knowledge Representation. 
N90-23972/4/GAR 060,229 
ETN- nr nang 


Semantics of Data Flow Diagrams. 
N90-24181/ ; joan 


ETN-90-96888 
Semantics of TRIDL. 
N90-23973/2/GAR 

ETN-90-96889 
Concurrent Clean. 
N90-23974/0/GAR 

TR-89-8 
Designing Distributed in guy by Means of Formal Se- 


q ly Phased R 

N90-23969/0/GAR 060,180 
TR-89-9 

Formal Mechanism for aw Redundancy and Ir- 


relevance in xt Views. 
N90-23970/8/GAR 

TR-89-10 
inverting the Flow of Computation. 
N90-23971/6/GAR 

TR-89-11 
Formal Methods in Knowledge Representation. 
N90-23972/4/GAR 

TR-89-16 
Semantics of Data Flow Diagrams. 
N90-24181/1/GAR 

TR-89-17 
Semantics of TRIDL. 
N90-23973/2/GAR 


TR-89-18 


060,190 


060,182 


060,183 


060,181 


061,059 


060,229 


060,190 


060,182 


Concurrent Clean. 

NS0-23974/0/GAR 
KAYSER THREDE UND CO. G.M.B.H., MUNICH 
(GERMANY, F.R.). 


Ueberholung Nutziasthilfseinrichtungen, Gesamtintegra- 
tion und Systemtests bei paralleler Integration- und Test- 


060,183 


phase und Kampagnenunterstuetzung TEXUS-148/15. 
Abschlussbericht. (Overhauling of payload auxiliary equip- 
ment, overall se gery testing and systems testing with 
parallel int test phase, and mission support 
system TEX' 148/15. Final report). 
TIB/A90-81379/GAR 


ies of a retrievable carrier. 
TIB/A90-81381/GAR 
KENT UNIV., CANTERBURY (ENGLAND). COMPUTING 


UKC/CLR-73 
Editing a Structured 
PB90-273335/GAR 060,193 
KENTUCKY TRANSPORTATION CENTER, LEXINGTON. 
KTC-89-39 
Warrants and Guidelines for Installation of Guardrail. 
PB90-264631/GAR 060,003 
KTC-89-56 
Preliminary Engineering, Monitoring of Construction, and 
Initial Performance Evaluation: rise ot Ponded Fly Aah in 
Hi y Road Base. 
P 90-267270/GAR 060,025 
KTC-89-57 
——— Evaluation of Durable Lane Delineation Mate- 


PB90-264623/GAR 062,393 


KTC-89-60 
ted Truck Monitoring System. 
PB90-266537/GAR 062,400 
KENTUCKY TRANSPORTATION RESEARCH PROGRAM, 
LEXINGTON. 
UKTRP-88-11 


Evaluation of Procedures for Testing Aggregates. 
PB90-267451/GAR 


Document witii Classes. 


060,028 


December 1, 1990 CA-23 





ae UNIV., LEXINGTON. CENTER FOR APPLIED 
ENERGY RESEARCH. 


ORE oan 
ield and laboratory leaching studies of retorted Ken- 


po oil shale. Final report. 
GAR 060,693 


KENTUCKY UNIV., LEXINGTON. DEPT. OF CHEMISTRY. 
ui DC/TR-29 


AD-A224 893/8/GAR 059,863 


KENTUCKY UNIV., LEXINGTON. DEPT. OF MECHANICAL 
ENGINEERING. 
DOE/PC/79916-4 
Determination of local radiative err in coal-fired 
flames. Technical progress report, first quarter of the 
second year, _—- 1988-December 15, 1988. 
DE90013058/ 060,048 
ERNFORSCHUNGSANLAGE. JUELICH G.M.B.H. 
(GERMANY, , F.R.). INST. oy 
OERPERFORSCHUNG 


Juel-2308 

peo somes om zur elektronischen Struktur der Hoch- 
lemperatursupraleiter mittels Photoelektronenspektrosko- 
(Investigations into x" electronic structure of the 
Pa, tn superconductors by means of photoelectron 

). 
TIB/B90-81426/GAR 061,970 
lenormierung an einem Modell zum Benet- 
ae. (Functional renormalization in a model 


a wetting transition). 
TB B90-81373/GAR 062,279 


KERNFORSCHUNGSANLAGE JUELICH G.M.B.H. 
(GERMANY, F.R.). INST. FUER REAKTORENTWICKLUNG. 
Juel-2289 : 
Untersuchung verschiedener Vorbehandiungsverfahren 
blanker Metalloberflaechen und ihre Auswirkung auf die 
Thermozyklagebestaendigkeit oxidischer Schutzschich- 
ten. (investigation of effects of surface modifications to 


the — resistance of oxide layers). 
Pherae '76/GAR 061,969 


RNFORSCHUNGSZENTRUM KARLSRUHE G.M.B.H. 
(GERMANY, as Sy INST. FUER METEOROLOGIE UND 
LIMAFORSCHUNG. 


KFK-4717 
Infrarot-Absorption von atmosphaerischem Wasserdampf 
- Probleme und Modellansaetze. (Infrared absorption of 
atmospheric water vapor - problems and modelling at- 


tempts). 
DE90506597/GAR 059,726 


ag hed 
infrarot-Absorption von atmosphaerischem Wasserdampf 
- Probleme und Modellansaetze. (Infrared absorption of 
atmospheric water vapor - problems and modelling at- 


tempts). 
TIB/B90-81441/GAR 059,733 


KERNFORSCHUNGSZENTRUM KARLSRUHE G.M.B.H. 
edn F. 4 —- FUER NEUTRONENPHYSIK UND 


KFK-4707 
Kalibration einer 3-Draht-Sonde fuer Messungen in nicht- 
pamaer enn Luftstroemung. (Calibration of a 3-wire-probe 
lor measurements in non-isothermal air flow). 
TiB/B90.81494/GAR 061,657 


KERNFORSCHUNGSZENTRUM KARLSRUHE G.M.B.H. 
pape al F. -¢ ~— FUER AEROSOLPHYSIK UND 
LTERTECHNIK 


KFK-4679 
Distribution functions and moments in the theory of co- 


tion. 
B/B90-81433/GAR 059,948 
KINNETIC LABS., INC., SANTA CRUZ, CA. 
——— of Marine isms to Chronic Hydrocar- 
bon Exposure. Volume 1 of 2. 
(OCS/MMS-89/0089-VOL-1) 
PB90-263344/GAR 060,741 
er of Marine - ee to Chronic Hydrocar- 
bon Exposure. Volume 2 o 
(OCS/MMS-89/0089-VOL-2) 
PB90-263351/GAR 
KIRUNA GEOFYSISKA INST. (SWEDEN). 
—. 202 
intensity Expression Organising Spectral Line Intensity 


“id 
N90-23513/6/GAR 062,260 
KLM ROYAL DUTCH AIRLINES, AMSTERDAM 
LANDS). 


(NETHER! 
ign Requirements for Future Commercial Operations. 
AD-P005 977/4 059,594 


KPMG PEAT MARWICK, VIENNA, VA. 
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Three-dimensional particle-in-cell modeling of relativistic 
electron beam production and transport for KrF laser 


imping. 

5E90013050/GAR 

LA-UR-90-2175 
Effects of pulsed-power loads upon an electric power 


Beso01 3049/GAR 060,374 


LA-UR-90-2178 
——— of nonneutral plasma in unconventional ge- 


DES00'! 3048/GAR 062,052 


LA-UR-90-2181 
— -range NN and N(Delta) correlations in pion double 
exchange (DCX). 
DE 13118/GAR 062,058 
LA-11746-MS 
Mechanical behavior of aged uranium-3/4 weight percent 
titanium alloy. 
DE90008287/GAR 060,969 
LA-11790-MS 
Long-term fate of depleted uranium at Aberdeen and 
Yuma Proving Grounds. Final report, Phase 1: Geochemi- 
cal transport and modeling. 
060,673 


061,468 


DE90012660/GAR 


LA-11795-MS 
Transport of plutonium in snowmelt run-off. 
DE90013623/GAR 

LA-11812-MS 
CAVEAT-GT: A general topology version of the CAVEAT 


code. 
DE90013201/GAR 


LA-11827-MS 
Determination of plutonium concentration and isotopic 
compositions by isotope dilution gamma-ray spectroscopy 
on resin beads. 
DE90013531/GAR 061,495 


LA-11833-PR 
Chemical and Laser Sciences Division annual report 


1989. 
DE90013532/GAR 


LA-11841-MS 
Conventional forces and arms control: Technology and 
strategy in a changing world. Conference summary: 
CNSS Occasional Paper No. 24. 
DE90013538/GAR 
es 
lems — to chemical weapons verification. 
a ISS report No. 10. 
DE90013564/GAR 061,268 
LA-11865-PR 
Isotope and Nuclear Chemistry Division annual report FY 
1989, October 1988-September 1989. 
059,967 


060,681 


061,821 


061,861 


061,321 


DE90013607/GAR 


LA-11873-MS 
Foerster, Dexter, and Inokuti-Hirayama models of the 
time dependence of fluorescence amplitude: An anno- 

tated bibliography. 

DE90013307/GAR 059,881 

LA-11877-C 
Lectures from the workshop on nucleon-nucleon brems- 
strahlung, January 25-26, 1990. 
DE90012740/GA\ 


LA-11896-MS 
Literature review on the chemical and physical properties 
of uranyl fluoride (UO2F2). 
DE90014409/GAR 


PNC-TN-8410-90-001 
Determination of plutonium concentration and isotopic 
compositions by isotope dilution gamma-ray spectroscopy 
on resin beads. 
DE90013531/GAR 061,495 


LOUISIANA STATE UNIV., BATON ROUGE. CENTER FOR 
WETLAND RESOURCES. 


Early-Life-History Profiles, Seasonal Abundance, and Dis- 
tribution of Four 5 of Carangid Larvae off Louisi- 
ana, 1982 and 1983. 

(NOAA-TR-NMFS-89) 

PB90-266404/GAR 061,711 


Early-Life-History Profiles, Seasonal Abundance, and Dis- 
tribution of Four Species of Clupeid Larvae from the 
Northern Gulf of Mexico, 1982 and 1983. 
(NOAA-TR-NMFS-88) 

PB90-266412/GAR 061,712 


LOUISIANA STATE UNIV., BATON ROUGE. MUSEUM OF 
GEOSCIENCE. 
Evaluation of the National Register Eligibility of the Ver- 
milion Lock, Vermilion Parish, Louisiana. 
(COELMN/PD-89/02) 
AD-A225 142/9/GAR 


Cultural Resources Investigations in the Vicini 
Jackson, Plaquemines Parish, Louisiana: The 
Solari Borrow Area. 

(COELMN/PD-89/03) 

AD-A225 198/1/GAR 059,739 


LOUISIANA STATE UNIV., BATON ROUGE. SCHOOL OF 
GEOSCIENCE. 
ag then ph . - wie 
invironme monitoring at desig! red-geo- 
thermal well sites, pps eed and Texas. erly status 
report, April-June 1990. 


062,027 


059,939 


059,979 


of Fort 
roposed 


CORPORATE AUTHOR INDEX 


MASSACHUSETTS INST. OF TECH., LEXINGTON. LINCOLN 


DE90013053/GAR 060,764 
LUND UNIV. (SWEDEN). DEPT. OF RADIATION PHYSICS. 


Closed-Can Exhalation Method for Measuring Radon. 
PB90-255357/GAR 061,508 


ray TECHNOLOGIE G.M.B.H., MUNICH (GERMANY, 


ETDE-mf-0506334 
Measurement and a phase for the solar-wind- 
energy plant SWEEPS in Korea. Final report. 
DE90506334/GAR 060,576 


perpen meeny and sous phase for the solar-wind- 
plant SWEEPS in Korea. Final report. 
TI8/ 90-81431/GAR 060,584 


MAINE DEPT. OF TRANSPORTATION, AUGUSTA. 
TECHNICAL SERVICES Div. 
TR-90-8 

Benchmark for Maine Department of Transportation’s A- 
588 Weathering Steel. 
(FHWA/ME-90/8) 
PB90-267261/GAR 

MARINE BIOLOGICAL LAB., WOODS HOLE, MA. 
Abstracts of Papers Presented at the Annual Meeti 
the Society of General Physiologists send) Held 


Woods Hole, Massachusetts 7-10 September 
AD-A225 137/9/GAR 061,202 


MARQUETTE UNIV., 
CHEMISTRY. 
DOE/ER/13619-4 
Resonance Raman and photophysical studies of ne eels 
dine complexes of Ruthenium (Il). Report for the 
September 1986-January 1990. 
DE90013219/GAR 


ee ENERGY SYSTEMS, INC., OAK 
CONF-9009178-1 
Improved techniques for monitoring well screen place- 
ment and well location. 
DE90012736/GAR 
CONF-9009178-2 
Scoping and field techniques to improve performance on 
hazardous waste site investigations. eennes 


060,024 


MILWAUKEE, WI. DEPT. OF 


059,923 


060,727 


DE90012737/GAR 


‘MARTIN MARIETTA SPACE SYSTEMS, INC., DENVER, CO. 


Technical Progress for IDDGA -OBP Upgrade. Revision. 
AD-A224 618/9/GAR 060,118 


MARYLAND STATE HIGHWAY ADMINISTRATION, 
BALTIMORE. 


General Condition Survey of Continuously Reinforced 
Concrete Pavement on I-95. 

(FHWA/MD-89/03) 

PB90-267105/GAR 060,020 


MARYLAND UNIV., BALTIMORE. SCHOOL OF MEDICINE. 
TR-04 
Development of Serologic Assays for the Diagnosis of 
New World Leishmaniasis. 
AD-A224 812/8/GAR 061,117 


Development of Serologic Assays for the Diagnosis of 
New World Leishmaniasis. 
AD-A224 731/0/GAR 061,115 


Development of Serologic Assays for the Diagnosis of 
New World Leishmaniasis. 
AD-A224 732/8/GAR 061,116 


MARYLAND UNIV., COLLEGE PARK. DEPT. OF BOTANY. 
DOE/ER/13461-5 
Active and passive calcium gr ag 7 in plant 
cells. Progress ri May 1986-June 1 
DE90013954/GA\ 061,113 


MARYLAND UNIV., COLLEGE PARK. DEPT. OF CIVIL 
ENGINEERING. 


Effects of Poorly Draining Backfill on Geotextiles for 
Earth Reinforcement of Vertical Soil Slopes. 
(FHWA/MD-89/6) 

PB90-266149/GAR 


MARYLAND UNIV., COLLEGE PARK. DEPT. OF 
ELECTRICAL ENGINEERING. 


Investigation of the Propagation of Intense Charged Parti- 
cle Beams into Vacuum. 
(AFOSR-TR-90-0840) 
AD-A225 098/3/GAR 


MARYLAND UNIV., COLLEGE PARK. SYSTEMS 
RESEARCH CENTER. 
Control of Complex Multibody Spacecraft. 
(AFOSR-TR-90-0807) 
AD-A224 707/0/GAR 


MASSACHUSETTS INST. OF TECH., CAMBRIDGE. 


DOE/ER/45289-T1 
Mathematical modelling of arc welding operation. 
Progress report, 1 April 1987-31 March 1990. 
DE90013700/GAR 060,836 


Re of Research Activity at the Research Laboratory 
of Electronics. 
N90-24217/3/GAR 060,335 


MASSACHUSETTS INST. OF TECH., CAMBRIDGE. DEPT. 
OF AERONAUTICS AND ASTRONAUTICS. 

Robust and Adaptive Control. 

(AFATL-TP-90-14) 

AD-A224 810/2/GAR 


060,009 


061,996 


062,341 


MASSACHUSETTS INST. OF Lyk CAMBRIDGE. DEPT. 
= ELECTRICAL ENGINEERING AND COMPUTER 


Femtosecond Dynamics of the Nonlinear Index Near the 
Band Edge in AiGaAs Waveguides. 

(ARO-26213.58-EL) 

AD-A224 776/5/GAR 

Active-Passive Detection of Multipixel Targets. 
(ARO-25299.6-PH} 

AD-A225 005/8/GAR 060,244 


MASSACHUSETTS INST. OF TECH., CAMBRIDGE. DEPT. 
OF PHYSICS. 


061,841 


Observations of Microwave Emission from a 
Autoresonant Maser. (Final Report for 
061,852 

INST. OF TECH., CAMBRIDGE. EARTH 


35 GHz 
June 1986-J ). 
AD-A225 206. DIGAM 


MASSACHUSETTS 
RESOURCES LAB. 
gt ape th 
poe nerd characterization poly cross hole measurements. 


DE90013750/ 5e9001370/ GAR 


MASSACHUSETTS INST. 
a 


061,366 
. OF TECH., CAMBRIDGE. 
CTRONICS. 


AD A224 Sori! R 061,990 
Fiber-Coupled External-Cavity Semiconductor High Power 
AD-A224 598/3/GAR 061,895 
L Baseline interferometer. 

AD-A224 — rial 


AbAzo4 S00 / TIGA 060,217 


——— came Approach to Power Spectral 
‘stimation. 

aD ase 651/0/GAR 061,799 

Reconstruction of Two-Dimensional Signals from Level 

Crossings. 

AD-A224 765/8/GAR 060,218 

ane Come in a Penning Trap: Pi-Pulses and a Clas- 

sical A voided Grossing, 


(ARO-26213.395-EL) 
AD-A224 774/0/GAR 


——— Wave Theory. 

¢ .9-EL) 

AD-A225 146/0/GAR 

Optical Propagation and Communication. 
(ARO-25299.9-PH) 


AD-A225 147/8/GAR 
So INST. OF TECH., LEXINGTON. 


059,664 


061,991 
061,997 
060,245 


are 
Se a ee ees Direct and Ex- 
ernal Modulation in Analog Fiber-Optic Links. 


(ESD-19-00-096, 
AD-A224 959/7/GAR 
JA-6389 
Melt-Front Velocity in Laser-induced Melting. 
(ESD-TR-90-098) 
AD-A224 961/3/GAR 
JA-6428 
Two-Stage Injection Locking of High-Power Semiconduc- 
tor 


(ESD-TR-90-099) 
AD-A224 962/1/GAR 


MS-8310 
Monolithic Two-Dimensional GaAs/AiGaAs Laser Arrays 
Fabricated by Chlorine lon-Beam-Assisted Micromachin- 
ing. 
(28D-TR-90-100) 
AD-A224 975/3/GAR 
MS-8421 
Limits on Efficiency of Optically Pumped Dye Lasers. 
(ESD-TR-90-089) 
AD-A224 972/0/GAR 061,849 
MS-8422 
———— and Modeling of a now Dye 
with Aqueous Acetamide as a Solvent. 
(EsD.IR 


-90-090) 
AD-A224 964/7/GAR 
MS-8433 
Recent Experiments with Laser Radar. 
(ESD-TR-90-093) 
AD-A224 965/4/GAR 


060,293 


061,926 


061,847 


061,850 


061,848 


060,241 


MS-8438 
= of Nitrogen Ions in lon-Beam Reactive Sputtering of 


(ESD-TR-90-094) 

AD-A224 960/5/GAR 
MS-8472 

CO2 Laser Oscillators for Laser Radar Applications. 


(ESD-TR-90-095) 
AD-A224 958/9/GAR 061,846 


061,925 


MS-8695 

Convex Set Estimation from Support Line Measurements 
peal ny tions to Target Reconstruction from Laser 
Radar Data. 


(ESD-TA-90-091) 


AD-A224 973/8/GAR 060,242 
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MASSACHUSETTS UNIV., AMHERST. DEPT. OF 
BIOCHEMISTRY. 


Structure and Expression of Genes for Flavivirus Immun- 


INS. 
AD-A224 742/7/GAR 061,164 


MASSACHUSETTS UNIV. MEDICAL SCHOOL, 
WORCESTER. 


Etiology and Rapid Diagnosis of Human Viral Gastroen- 


teritis. 

AD-A224 675/9/GAR 061,120 
MATERIALS RESEARCH SOCIETY, PITTSBURGH, PA. 

Materials Science and Engineering of Rigid-Rod Poly- 


mers. 
(AFOSR-TR-90-0839) 


AD-A224 806/0/GAR 060,935 


— POLICY RESEARCH, INC., PRINCETON, 


Evaluation of the Rural Secondary Specialty Center Dem- 
onstration Project. 
PB90-268251/GAR 060,792 


MATHEMATISCH CENTRUM, AMSTERDAM 
(NETHERLANDS). 
aa 
a — Saat Daten -Nykodym Property, and Con- 
tinuity o int groups. 
Noo 24042/6/GAR 061,029 
CWI-AM-R8909 
Affine Polar Spaces. 
N90-24107/6/GAR 


CWI-AM-R8911 
Polynomial Asymptotic Estimates of Gegenbauer, La- 
uerre, and Jacobi Polynomials. sini 


061,047 


90-24043/3/GAR 


CWI-AM-R8913 
Morphological Sampling. 
N90-24044/1/GAR 


CWI-BS-R8909 
ind Scheduling: Algorithms and Compaen iG 


060,215 


Sequencing a 
N90-23942/7/GAR 


CWI-BS-R8910 
Aimost Disturbance Decoupling by Measurement Feed- 
back: A Frequency Domain A is. 
N90-24005/2/GAR 060,200 


CWI-BS-R8911 
Class of n-Dimensional Associated Random Walks and 
the Hitting Point Identity. 
N90-24090/4/GAR 060,232 
CWI-BS-R8912 
Rates of Convergence and Asymptotic Normality in the 
Multiknapsack Problem. 
N90-24045/8/GAR 061,061 


CWI-BS-R8913 
Probabilistic Analysis of the Minimum Weighted Flowtime 
Scheduling Problem. 
N90-24091/2/GAR 061,079 


CWI-BS-R8914 
Scheduling around a Small Common Due Date. 
N90-23943/5/GAR 060,168 


CwWI-BS-R8916 
journ Times in Queueing Networks. 
N90-24102/7/GAR 


CWI-BS-R8917 
Associated Distributions in the Analysis of Two-Dimen- 
sional Random Walks. 
N90-24095/3/GAR 061,080 


CWI-BS-R8918 
Structure at Infinity of a Structured System. 
N90-24108/4/GAR 


CWI-BS-R8919 
M/G/1 Queue with Permanent Customers. 
N90-24096/1/GAR 


CWI-BS-R8920 
Stochastics Realization Problems. 
N90-24097/9/GAR 


CWI-BS-R8921 
Applications of Polyhedral Combinatorics to Multicommo- 
dity Flows and Compact Surfaces. 
N90-24060/7/GAR 

CWI-BS-R8922 
Short Proofs on Multicommodity Flows and Cuts. 
N90-24061/5/GAR 

CWI-BS-R8923 
Disjoint Homotopic Paths and Trees in a Planar a or 
N90-24062/3/GAR 

CWI-CS-R8927 
Belief Networks in Plausible Reasoning. 
N90-24098/7/GAR 

CWI-CS-R8928 
Arithmetic Classification of Perfect Models of Stratified 
Programs (Extended Version). 
N90-24063/1/GAR 


CWI-CS-R8930 
Process Specification Formalism Based on Static Cold. 
N90-23960/9/GAR 060,173 


CWI-NM-R8905 
Nonlinear Multigrid Applied to a 1D Stationary Semicon- 


Model. 
N90-23659/7/GAR 060,313 


CWI-NM-R8906 
Block Runge-Kutta Methods on Parallel Computers. 
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061,066 


061,048 


061,064 


061,081 


061,032 


061,033 


061,082 


061,035 


CORPORATE AUTHOR INDEX 


N90-23982/3/GAR 


CWI-NM-R8907 
Convergence Properties of the Runge-Kutta-Chebyshev 


Method. 

N90-24038/3/GAR 061,025 
CWI-NM-R8908 

Iterative Defect Correction and Multigrid Accelerated Ex- 

= Time Stepping Schemes for the Steady Euler Equa- 


NOO: 24039/1/GAR 061,026 


CWI-NM-R8909 
Testing of Elementary Functions in Ada. 
N90-23941/9/GAR 
CWI-NM-R8911 
Convergence of One-Leg Multistep Methods for Stiff 
Nonlinear Initial Value Problems. 
N90-24040/9/GAR 061,027 
CWI-NM-R8913 
Block Runge-Kutta Methods. 
N90-23983/1/GAR 


CWI-NM-R8914 
Local and Global Order Reduction of Some LOD 
Schemes. 
N90-24041/7/GAR 
ETN-90-96733 
Nonlinear Multigrid Applied to a 1D Stationary Semicon- 
ductor Model. 


N90-23659/7/GAR 060,313 
ETN-90-96734 
Block Runge-Kutta Methods on Parallel Computers. 
N90-23982/3/GAR 
ETN-90-96735 
Convergence Properties of the Runge-Kutta-Chebyshev 


Method. 
N90-24038/3/GAR 061,025 


ETN-90-96736 
Iterative Defect Correction and Multigrid Accelerated Ex- 
= Time Stepping Schemes for the Steady Euler Equa- 


NOO. 24039/1/GAR 


ETN-90-96737 
Testing of Elementary Functions in Ada. 
N90-23941/9/GAR 


ETN-90-96738 
Convergence of One-Leg Multistep Methods for Stiff 
Nonlinear Initial Value Problems. 
N90-24040/9/GAR 


ETN-90-96740 
Block Runge-Kutta Methods. 
N90-23983/1/GAR 


ETN-90-96741 
Local and Global Order Reduction of Some LOD 
Schemes. 

061,028 


060,184 


060, 166 


060, 185 


061,028 


s 


061,026 


060, 166 


061,027 


060,185 


N90-24041/7/GAR 


ETN-90-96742 
Reflexivity, the Dual Radon-Nykodym Property, and Con- 
tinuity of Adjoint Semigroups. 

N90-24042/5/GAR 061,029 

ETN-90-96743 
Affine Polar Spaces. 
N90-24107/6/GAR 


ETN-90-96744 
Polynomial Asymptotic Estimates of Gegenbauer, La- 
uerre, and Jacobi Polynomials. 
061,030 


061,047 


90-24043/3/GAR 


ETN-90-96745 
Morphological Sampling. 
N90-24044/1/GAR 

ETN-90-96746 
Sequencing and Scheduling: Algorithms and Complexity. 
N90-23942/7/GAR 060, 

ETN-90-96747 
Almost Disturbance Decoupling by Measurement Feed- 
back: A Frequency Domain Analysis. 

060,200 


060,215 


” 


N90-24005/2/GAR 
ETN-90-96748 

Class of n-Dimensional Associated Random Walks and 

the Hitting Point Identity. 

N90-24090/4/GAR 060,232 
ETN-90-9€749 

Rates of Convergence and Asymptotic Normality in the 

Muitiknapsack Problem. 

N90-24045/8/GAR 
ETN-90-96750 

Probabilistic Analysis of the Minimum Weighted Flowtime 

Scheduling Problem. 

N90-24091/2/GAR 


ETN-90-96751 
Scheduling around a Small Common Due Date. 
N90-23943/5/GAR 060,168 


ETN-90-96752 
Sojourn Times in Queueing Networks. 
N90-24102/7/GAR 

ETN-90-96791 
Associated Distributions in the Analysis of Two-Dimen- 
sional Random Walks. 
N90-24095/3/GAR 

ETN-90-96792 
Structure at Infinity of a Structured System. 


061,061 


061,079 


061,066 


061,080 


N90-24108/4/GAR 


ETN-90-96793 
M/G/1 Queue with Permanent Customers. 
N90-24096/1/GAR 


ETN-90-96794 
Stochastics Realization Problems. 
N90-24097/9/GAR 


ETN-90-96795 
Applications of Polyhedral Combinatorics to Multicommo- 
dity Flows and Compact Surfaces. 
N90-24060/7/GAR 

ETN-90-96796 
Short Proofs on Multicommodity Flows and Cuts. 
N90-24061/5/GAR 061,033 


ETN-90-96797 
Disjoint Homotopic Paths and Trees in a Planar Graph. 
N90-24062/3/GAR 061 

ETN-90-96798 
Belief Networks in Plausible Reasoning. 
N90-24098/7/GAR 


ETN-90-96799 
Arithmetic Classification of Perfect Models of Stratified 
Programs (Extended Version). 
N90-24063/1/GAR 


ETN-90-96801 


Process Specification Formalism Based on Static Cold. 
N90-23960/9/GAR 060, 


061,048 


061,064 


061,081 


061,032 


061,082 


061,035 


MATSUSHITA ELECTRIC INDUSTRIAL CO. LTD., 
MORIGUCHI (JAPAN). 


National Technical Report (Matsushita Electric Industrial 
Company) Vol. 35, No. 6, December 1989. Special Issue: 
On Air-Conditionin ng Technologies. 

PB90-267774/GAI 059,806 


Air-Conditioning Central Management and Control 
System. 
PB90-267782/GAR 


High-Efficiency Heat Exchanger. 
PB90-267790/GAR 


059,807 


059,808 


MAX-PLANCK-INST. FUER CHEMIE, oa (GERMANY, 
F.R.). ABT. CHEMIE DER ATMOSPHAE! 


Atmosphaerische hammcain nm mittels Matrix- 
lsolations-Spektroskopie. Abschlu richt. (Measure- 
ments of atmospheric trace gases by means of matrix- 
isolation-spectroscopy. Final report). 


TIB/A90-81416/GAR 059,700 


MAX-PLANCK-INST. FUER PHYSIK UND ASTROPHYSIK, 
GARCHING (GERMANY, F.R.) 


Multifrequency Observations of Cyg X-2: X Ray Observa- 
tions with Ginga. 
N90-24192/8/GAR 059,676 


Mir-Kvant-HEXE Hard X ray Light Curve of SN 1987A. 
N90-24197/7/GAR 059, 


Observations of Black Hole Candidates with the Mir- 
Kvant HEXE. 
N90-24198/5/GAR 059,681 


EXOSAT Observations of Cygnus X-1: Study of the Soft 
X ray Excess. 

N90-24199/3/GAR 

Noise Variability in Cyg X-1 and Her X-1. 
N90-24200/9/GAR 059,683 
EXOSAT Observations of the Pulse Profile of Her X-1 
During Intermediate Intensity States in a 35-Day-Cycle in 


1985. 
N90-24201/7/GAR 059,684 


Pulsed Light Curve of Vela X-1. 
N90-24202/5/GAR 


EXOSAT Deep Exposure of the LMC X-4 Region. 
N90-24203/3/GAR 059,686 


Spectral Variability of LMC X-4. 
N90-24204/1/GAR 059,687 


Role of Comptonisation in Energy Spectra of Standard 
QPO-Sources. 
N90-24205/8/GAR 059,688 


059,682 


059,685 


MAX-PLANCK-INST. FUER PHYSIK UND ASTROPHYSIK, 
GARCHING (GERMANY, F.R.). INST. FUER 
EXTRATERRESTRISCHE PHYSIK. 


MPE-176(prep) 
Thermal instabilities in cooling flows: The evolution of 
nearly spherical perturbations. 
TIB/B90-81383/GAR 


MPE-177(prep) 
Fluorescent HD emission from photodissociation regions. 
TIB/B90-81382/GAR 059,693 


059,694 


MAX-PLANCK-INST. FUER PHYSIK UND ASTROPHYSIK, 
MUNICH (GERMANY, F.R.). 


Observations of Cygnus X-2 at X Ray, Ultraviolet, Optical 
and Radio Frequencies. 
N90-24191/0/GAR 059,829 


Contributions of the X Ray Astronomy Group of the Max- 
Planck-institut fuer Extraterrestrische Physik. 


N90-24196/9/GAR 059,830 


MAX-PLANCK-INST. FUER PLASMAPHYSIK, GARCHING 
(GERMANY, F.R.). 


IPP-2/306 
Far forward scattering of CO sub 2 laser radiation by 
plasma density fluctuations in the W VII-A stellarator. 





TIB/B90-81427/GAR 061,906 


MAX-PLANCK-INST. FUER STROEMUNGSFORSCHUNG, 
GOETTINGEN (GERMANY, F.R.). 
MPIS-18/1989 
ur Auswertung und Darstellung Zwei- und Dreidimen- 
sionaler Datenfelder Aus Optischen Stroemungsmessun- 
ge n (Evaluation and Representation of Two and Three 
— Data Fields from Optical Stream Measure- 
ment: 
N90-24143/1/GAR 
MCAT INST., MOFFETT FIELD, CA. 
A-90196 
Extra Compressibility Terms for Favre-Avera Two- 
Equation Models of Inhomogeneous Turbulent Flows. 
(NASA-CR-177556) 
N90-23701/7/GAR 059,574 
NAS 1.26:177556 
Extra Compressibility Terms for Favre-Avera Two- 
Equation Models of Inhomogeneous Turbulent Flows. 
(NASA-CR-177556) 
N90-23701/7/GAR 059,574 
MCDONNELL DOUGLAS HELICOPTER CO., MESA, AZ. 
some for ord Battlefield of Today and the 21st Century. 
PO05 992/; 059,607 
MCDONNELL all SPACE SYSTEMS CO., 
WASHINGTON, DC. 
NAS 1.26:186311 
Study to Identify Future Cryogen Payload Elements/ 
Users for Space Shuttle Launch During Period 1990 to 
2000. 


(NASA-CR- 186311) 
N90-23452/7/GAR 062,346 


MECHANICAL ENGINEERING LAB., SAKURA (JAPAN). 
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PB90-269127/GAR 060,839 
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No. 2, March 1990. Technical papers. 
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Production Method of Optical Surfaces with Micro-Curva- 
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AD-A224 856/5/GAR 061,177 
MESSERSCHMITT-BOELKOW-BLOHM G.M.B.H., MUNICH 
(GERMANY, F.R.). 
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Biosensors for the Detection of Heavy Metal lons. 
N90-23864/3/GAR 
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Biosensors for the Detection of Heavy Metal lons. 
N90-23864/3/GAR 061,105 


MBB Simulation Facilities Applied for Rotorcraft Re- 


search. 
AD-P005 981/6 059,598 


MESSERSCHMITT-BOELKOW-BLOHM G.M.B.H., MUNICH 
(GERMANY, F.R.). UNTERNEHMENSBEREICH 
HUBSCHRAUBER UND FLUGZEUGE. 
MBB-FE122-S/PUB-393 
Calculation of the hypersonic viscous flow past reentry 
vehicles with an Euler/boundary-layer coupling method. 
TIB/B90-81368/GAR 062,329 


MBB-LKE122-HYPAC-R-1-A/1 
Aerothermodynamik von Ueberschallflugzeugen. (Aero- 
thermodynamics of supersonic aircraft). 
TIB/A90-81377/GAR 059,586 
MUNICH 


MESSERSCHMITT-BOELKOW-BLOHM G.M.B.H., 

(GERMANY, F.R.). ZENTRALBEREICH TECKNIK. 
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chaftliche Veroeffentlichungen 1989. (MBB research and 
development. Technical-scientific publications 1989). 
TIB/B90-81370/GAR 159,640 


MESSINA UNIV. (ITALY). IST. Di] STRUTTURA DELLA 
MATERIA. 


Optica! Properties of Aerosols. 

(R/D-5318-EN-01) 

AD-A225 007/4/GAR 
METRICA, INC., SAN ANTONIO, TX. 


Extending the Time to Proficiency Model for Simultane- 
ous lication to Multiple Jobs. 
(AFHRL-TP-90-42) 
AD-A224 759/1/GAR 
MHD DEVELOPMENT CORP., BUTTE, MT. 
DOE/PC/79669-T2-Exec.Summ 
Conceptual design of a coal-fired MHD retrofit. Executive 
summary. 
DE90008839/GAR 060,347 
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MICHIGAN UNIV., ANN ARBOR. 
SSC-54 


Radiation safety of the Superconducting Super Collider. 
DE90014002/GAR 062,194 


UMSC-89-C-AF-1 
Multipurpose 2000 C Furnace for Physical Testing in 
Controlled Atmosphere. 
(AFOSR-TR-90-0831) 
AD-A225 100/7/GAR 


USMC-89-C-AF-1 
Multipurpose 2000C Furnace for Physical Testing in Con- 
trolled Atmosphere. 
(AFOSR-TR- -90-0831) 
AD-A224 851/6/GAR 060,796 


MICHIGAN UNIV., ANN ARBOR. DEPT. OF AEROSPACE 
ENGINEERING. 


nic Aerodynamics and Control. 
AD-A225 058/7/GAR 062,334 


MICHIGAN UNIV., ANN ARBOR. DEPT. OF CHEMICAL 
ENGINEERING. 


Novel Catalytic Materials for Methane Activation and Se- 
lective Oxidation of Hydrocarbons. Final Report Septem- 
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(GRI-90/0177) 

PB90-270380/GAR 060,489 


MICHIGAN UNIV., ANN ARBOR. DEPT. OF ELECTRICAL 
ENGINEERING AND COMPUTER SCIENCE. 
High Speed Devices Based on Lattice Matched and 
Ponudomonphice’ Strained Quantum Wells for Optoelec- 
tronic Integrated Circuits. 
AD-A225 052/0/GAR 060,285 


MICHIGAN UNIV., ANN ARBOR. DEPT. OF PHYSICS. 


Hanger Quantum Wells: Nonlinear Screening, Bista- 
bility and Negative Differential Capacitance. 

(ARO-26195.2PH) 

AD-A225 149/4/GAR 061,940 


MICHIGAN UNIV., ANN ARBOR. HARRISON M. RANDALL 
LAB. OF PHYSICS. 
Electronic Raman Scattering in Photoexcited Quantum 
Wells: Field Effects and Charge-Density Domains. 
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AD-A224 592/6/GAR 
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Standard Test Procedures for Evaluating Leak Detection 
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s. 
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PB90-265299/GAR 
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PB90-263328/GAR 061,709 
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ENGINEERING AND MATERIALS SCIENCE. 
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Cold van Materials Study. 
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STATE STUDY-91 
Cold ory bes Materials Study. 
PB90-266362/G. 


MISSOURI UNIV.-COLUMBIA. 


DOE/CE/15270-T14 
Explorations of mechanisms regulating ectomycorrhizal 
colonization of boron-fertilized pine. Quarterly report, April 
1, 1990-June 30, 1990. 
DE90013109/GAR 059,649 


News Magazine and Network Television News Coverage 
of the Munich Olympic Crisis, 1972. 
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AEROSPACE ENGINEERING. 


Phase Change Material for Spacecraft Thermal Manage- 
ment. 
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Examination of RTCA/DO-198 Position Reconstruction 
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MITSUBISHI CABLE INDUSTRIES LTD., TOKYO (JAPAN). 
Mitsubishi Cable Industries Review, No. 79, April = 
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—— Response Evaluation of Pure Silica Core Image 
juides. 

PB90-267840/GAR 060,300 
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als. 
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a Electric Advance, Vol. 51, June 1990. R and D 
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Mitsubishi Technical Review, Vol. 27, No. 2, Series 78, 
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Proof of concept testing of the advanced NOXSO flue 
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Proof of concept testing of the advanced NOXSO flue 
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MONTANA STATE UNIV., BOZEMAN. DEPT. OF 
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Computer controlled MHD power consolidation and pulse 
Ss system. Technical progress report, April 1989- 
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DE90013055/GAR 060,351 
ERL-290666-2 
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neration system. Technical progress report, April 1989- 
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MOTHESIM S.R.L., L’HAY-LES-ROSES (FRANCE). 
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Diffusion Acoustique par une Coque Elastique (Acoustical 
Scattering from an Elastic Shell). 
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Untersuchungen der Bindungseigenschaften von (125) 
Jodocyanopindolol an beta -Adrenozeptoren mensch- 
licher Lymphozyten und deren Modifikation durch Dith- 
iothreitol und andere Thiolverbindungen. (investigations 
into the binding of 125-iodine cyanopindolol to beta- 
adrenoceptors of human lymphocytes and changes re- 
sulting from the influence of dithiothreitol and other thiol 


compounds). 
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NATIONAL AERONAUTICAL ESTABLISHMENT, OTTAWA 
(ONTARIO). 
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Summary of Transonic Natural Laminar Flow Airfoil De- 
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sur des Profils Aerodynamiques A Ecoulements Lamin- 
aires Naturels Transsoniques). 
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NATIONAL AERONAUTICAL ESTABLISHMENT, OTTAWA 
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NATIONAL AERONAUTICS AND SPACE 
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E-5012 
Experimental Evaluation of a Tuned Electromagnetic 
— for Vibration Control of Cryogenic Turbopump 
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NASA Lewis Icing Research Tunnel User Manual. 
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Center. 


(NASA-TM- 102531) 
N90-23476/6/GAR 
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Theory and Experimental Technique for Nondestructive 
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(NASA-TM- 102561) 
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- rea Pyrometry to Correct for Reflected Radi- 
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Analysis of Internal Flow in a Ventral Nozzle for STOVL 
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Controlled Crack Growth Specimen for Brittle Systems. 
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New Directions in InP Solar Cell Research. 
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High Frequency, High Temperature Specific Core Loss 
and Dynamic B-H Hysteresis Loop Characteristics of Soft 
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Viscoplastic Model with Application to LiF-22 Percent 
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Stress Versus Temperature Dependent Activation Ener- 
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Technical Accomplishments of the NASA Lewis Re- 
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NASA Lewis Icing Research Tunnel User Manual. 
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New Directions in InP Solar Cell Research. 
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and Dynamic B-H Hysteresis Loop Characteristics of Soft 
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N90-23663/9/GAR 


NAS 1.15:103176 
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(NASA-TM-103176) 
N90-23591/2/GAR 


NAS 1.15:103177 
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AD-A224 968/8/GAR 
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duction Stages. 
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N90-23768/6/GAR 
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Kalman Filter. 
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(NASA-FP-1237) 
N90-23837/9/GAR 
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Tile Gaps around Chine Regions with Pressure Gradients 
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mides Using Diamic Acid Additives. 
PATENT-4 895 972 060,900 


PAT-APPL-7-246 594 
Cable Suspended Windmill. 
PATENT-4 894 554 


PAT-APPL-7-248 020 
Circumferential Pressure Probe. 
PATENT-4 873 990 


PAT-APPL-7-251 438 
Miniaturization of Flight Deflection Measurement System. 
PATENT-4 896 533 05: 


PAT-APPL-7-298 150 
Catalyst for Carbon Monoxide Oxidation. 
PATENT-4 912 082 


NATIONAL AERONAUTICS AND SPACE 
ADMINISTRATION, HOUSTON, TX. LYNDON B. JOHNSON 
SPACE CENTER. 


LPI-TRN-88-03 
Astronaut’s Guide to Terrestrial Impact Craters. 
(NASA-TM-102902) 
N90-23798/3/GAR 


N90-23566/4 
ightweight Ceramic Insulation and Method. 
PATENT-4 919 852 


NAS 1.15:101890 
Selective Removal of Organics for Water Reclamation. 
(NASA-TM-101890) 
N90-23797/5/GAR 060,735 


NAS 1.15:102902 
Astronaut’s Guide to Terrestrial Impact Craters. 
(NASA-TM-102902) 
N90-23798/3/GAR 


PAT-, APPL- 7-213 392 
ps me ht Ceramic Insulation and Method. 
PATENT-4 919 852 


NATIONAL AERONAUTICS AND SPACE 
ADMINISTRATION, HUNTSVILLE, AL. GEORGE C. 
MARSHALL SPACE FLIGHT CENTER. 
M-632 
Geometric Programming Prediction of Design Trends for 
Omv Protective Structures. 
(NASA-TM-4206) 
N90-23462/6/GAR 
N90-23415/4 


High Temperature Electric Arc Furnace and Method. 
PATENT-4 902 354 060,859 


059,622 


060,543 


061,203 


G 


059,943 


060,888 


060,888 


062,324 


CORPORATE AUTHOR INDEX 


NATIONAL AEROSPACE LAB., TOKYO (JAPAN). 


N90-23480/8 
High Temperature Insulation Barrier Composite. 
PATENT-4 877 689 


N90-23586/2 
Internal Wire Guide for Gtaw Welding. 
PATENT-4 879 446 


N90-24169/6 
Crystal Growth Apparatus. 
PATENT-4 919 899 


NAS 1.15:4206 
Geometric Programming Prediction of Design Trends for 
Omv Protective Structures. 
(NASA-TM-4206) 
N90-23462/6/GAR 


NAS 1.15:100369 
Research and Technology 1989. 
(NASA-TM- 100369) 
N90-24219/9/GAR 


PAT-APPL-7-161 681 
Crystal Growth Apparatus. 
PATENT-4 919 899 


PAT-APPL-7-205 898 
High Temperature Electric Arc Furnace and Method. 
PATENT-4 902 354 


PAT-APPL-7-252 078 
High Temperature Insulation Barrier Composite. 
PATENT-4 877 689 


PAT-APPL-7-279 625 
Internal Wire Guide for Gtaw Welding. 
PATENT-4 879 446 


NATIONAL AERONAUTICS AND SPACE 
ADMINISTRATION, MOFFETT FIELD, CA. AMES 
RESEARCH CENTER. 
A-90007 
Lateral-Directional Stability and Control Characteristics of 
the Quiet Short-Haul Research Aircraft (QSRA). 
(NASA-TM-102250) 
N90-23413/9/GAR 


A-90018 
Personality Factors in Flight Operations. Volume 1: 
Leader Characteristics and Crew Performance in a Full- 
Mission Air Transport Simulation. 
(NASA-TM-102259) 
N90-23370/1/GAR 

A-90086 
Analysis of Sequencing and Scheduling Methods for Ar- 
rival Traffic. 
(NASA-TM- 102795) 
N90-23373/5/GAR 


A-90121 
Multiprocessing on Supercomputers for Computational 
Aerodynamics. 
(NASA-TM-102806) 
N90-23366/9/GAR 


A-90122 
Simulator Evaluation of the Final Approach Spacing Tool. 
(NASA-TM-102807) 
N90-23374/3/GAR 062,357 


A-90139 
Helicopter Airborne Laser Positioning System (HALPS). 
(NASA-TM-102814) 
N90-23399/0/GAR 


N90-23475/8 
Some 1-(Diorganooxyphosphonyl)Methyl-2,4- and -2,6- 
Dinitro-Benzenes. 
PATENT-4 886 896 059,960 


NAS 1.15:102250 
Lateral-Directional Stability and Control Characteristics of 
the Quiet Short-Haul Research Aircraft (QSRA). 
(NASA-TM- 102250) 

N90-23413/9/GAR 


NAS 1.15:102259 
Personality Factors in Flight Operations. Volume 1: 
Leader Characteristics and Crew Performance in a Full- 
Mission Air Transport Simulation. 
(NASA-TM-102259) 
N90-23370/1/GAR 


NAS 1.15:102795 
Analysis of Sequencing and Scheduling Methods for Ar- 
rival Traffic. 
(NASA-TM-102795) 
N90-23373/5/GAR 


NAS 1.15:102806 
Multiprocessing on Supercomputers for Computational 
Aerodynamics. 
(NASA-TM- 102806) 
N90-23366/9/GAR 


NAS 1.15:102807 
Simulator Evaluation of the Final Approach Spacing Tool. 
(NASA-TM-102807) 
N90-23374/3/GAR 062,357 


NAS 1.15:102814 
Helicopter Airborne Laser Positioning System (HALPS). 
(NASA-TM-102814) 
059,626 


060,929 
060,838 


061,106 


062,324 


062,351 


061,106 


060,929 


060,838 


059,619 


059,638 
062,356 


059,569 


059,626 


059,619 


059,638 
062,356 


059,569 


N90-23399/0/GAR 


PAT-APPL-7-054 982 
Some 1-(Diorganooxyphosphonyl)Methyl-2,4- and -2,6- 
Dinitro-Benzenes. 
PATENT-4 886 896 059,960 


Transcutaneous Ear Doppler Bloodflow Measurement 
System. 


(USAFSAM-SR-90-1) 
AD-A225 013/2/GAR 


NATIONAL AERONAUTICS AND SPACE 
ADMINISTRATION, PASADENA, CA. PASADENA OFFICE. 
N90-23587/0 
Convergent Strand Array Liquid Pumping System. 
PATENT-4 877 082 
N90-23636/5 
Long Period Pseudo Random Number Sequence Genera- 


tor. 
PATENT-4 890 252 


N90-23700/9 
Multi-Element Spherical Shell Generation. 
PATENT-4 902 450 


PAT-APPL-7-113 954 
Long Period Pseudo Random Number Sequence Genera- 


tor. 
PATENT-4 890 252 


PAT-APPL-7-250 195 
Multi-Element Spherical Shell Generation. 
PATENT-4 902 450 


PAT-APPL-7-337 767 
Convergent Strand Array Liquid Pumping System. 
PATENT-4 877 082 


NATIONAL AERONAUTICS AND SPACE 
ADMINISTRATION, WASHINGTON, DC. 
NAS 1.15:101798 
Small Business Innovation Research Program Solicita- 
tion: Closing Date July 16, 1990. 
(NASA-TM-101798) 
N90-24173/8/GAR 


NAS 1.15:102901 
Space Station Freedom Media Handbook. 
(NASA-TM-102901) 
N90-23460/0/GAR 


NAS 1.15:102913 
Space Station Freedom Pre-Workshop Session. 
(NASA-TM-102913) 
N90-24172/0/GAR 


NAS 1.21:7011(336) 
Aerospace Medicine and Biology: A Continuing Bibliogra- 
phy with Indexes (Supplement 336). 
(NASA-SP-701 1(336)) 
N90-23877/5/GAR 


NAS 1.21:7037(251) 
Aeronautical Engineering: A Continuing Bibliography with 
Indexes (Supplement 251). 
(NASA-SP-7037(251)) 
N90-23344/6/GAR 


NAS 1.21:7037(252) 
Aeronautical Engineering: A Continuing Bibliography with 
Indexes (Supplement 252). 
(NASA-SP-7037(252)) 
N90-23345/3/GAR 


NAS 1.21:7500(24) 
Management: A Bibliography for NASA Managers. 
(NASA-SP-7500(24)) 
N90-24174/6/GAR 059,534 


NATIONAL AERONAUTICS AND SPACE 
ADMINISTRATION, WASHINGTON, DC. DIV. OF LIFE 
SCIENCES. 
NAS 1.15:102907 
Strategic Implementation Plan. 
(NASA-TM-102907) 
N90-23861/9/GAR 


NATIONAL AEROSPACE LAB., AMSTERDAM 
(NETHERLANDS). 
ETN-90-96772 
User’s Guide to the 1.6 X 2.0 Square M High Speed 
Wind Tunnel HST, Part 1. 
059,632 


061,126 


060,274 


060,856 


060,274 


060,856 


059,551 


062,350 
062,349 
059,636 


059,637 


N90-23414/7/GAR 


ETN-90-96774 
Stichting Nationaal Lucht- en Ruimtevaartiaboratorium, 
Versiag over Het Jaar 1987 (Activities Report in Aero- 


space and Aer ics). 
N90-24224/9/GAR 059,620 
NATIONAL AEROSPACE LAB., TOKYO (JAPAN). 
NAL-TM-604 
Saikin no airline no hi ni kansuru ichikosatsu (2). 
Nenryo shohi to hiyo tai koka. (Study of recent fuel oil 
cost in air lines (Part 2). Fuel consumption and expense 


vs. effect). 

DE90503358/GAR 062,355 
NAL-TM-605 

Koon sainetsu nenshoki kenkyu kaihatsu yo tei sanso 

a shiken sochi. (Low oxygen combustion tester for 


lh temperature reheat combustors). 
5 '90505516/GAR 060,070 


NAL-TM-606 
Henko sanran kyodo pattern kaiseki ni yoru bisho ryushi- 
ee a Sa aon Canes 
Gnluence coefficient matrix for sizing of fine particles by 
intensity pattern analysis of scattered polarized a 
DESOS0SS1 5/GAR 
NAL-TM-608 
Space plane model for visual measurement of aerody- 
namic heating. (Kuuryoku kanetu kashika sokutei yo 
space plane mokei no seisaku). 
DE90505514/GAR 062,335 
CA-33 
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NAL-TM-609 é , 
Gas turbine tokei nenshoki deguchi danmen deno fusoku 
oyobi ondo bunpu no sokutei. (Measurement of velocity 
and temperature profiles at the exit plane of a tubular 

turbine combustor). 

IE90505519/GAR 060,071 
NAL-TM-610 4 
Hosha ondokei ni yoru dannetsuyoku mokeijo no ondo 
bunpu sokutei shiken kekka. (Measurement of tempera- 
ture profile on adiabatic aerofoil model by radiation ther- 


mometer). 
DE90505517/GAR 059,562 


NAL-TM-612 ms ' 
AE ho ni yoru SiC sen(prime)i kyoka aluminum fukugo 
zairyo no hakai yoshiki no kenkyu. (Study on failure 
modes of SiC fiber reinforced aluminum composite mate- 
rials by AE method). 
DE90505518/GAR 060,916 


NAL-TR-1021T ; ? 
Decay of secondary flow and the associated loss varia- 
tion downstream of an annual turbine stator cascade. 
DE90505520/GAR 060,072 

NAL-TR-1029T eh ? 
Probabilistic approach to the certification for fatigue dura- 
bility of composite structures. 

DE90505521/GAR 060,917 

NAL-TR-1030 ee . 

AE ho ni yoru boron sen(prime)i kyoka aluminum fukugo 
zairyo no hakai yoshiki no kenkyu (2). AE hakei to sono 
power m kara no kento. (Study on failure modes 
of boron fiber reinforced aluminum composite materials 
by AE method. part 2. Power spectrum analysis of AE 


waves). 
DE90505522/GAR 060,918 


NAL-TR-1031 ‘ 
LE-7 koatsu pump no seino hyoka. (Performance evalua- 
tion of LE-7 high ‘ess pumps). 
DE90505523/GA 060,086 


NAL-TR-1033 : 
Doyoku shindo no hisesshoku keisokuho no kenkyu. 
(Noncontact measurement of rotating blade vibrations). 
DE90505524/GAR 060,073 


NAL-TR-1036 ; 
ETS-Vi apogee engine no hard start ni tsuite. (Hard start 
— of the apogee engine for the ETS-VI). 
E90505525/GAR 060,087 


NATIONAL BUREAU OF STANDARDS (NEL), 
WASHINGTON, DC. CENTER FOR FIRE RESEARCH. 
NBSIR-87/3562 
FIREDOC Users Manual (Revised). 
PB90-271800/GAR 


NATIONAL CENTER FOR HEALTH STATISTICS, 
HYATTSVILLE, MD. 


DHEW/PUB/PHS-79-1401 Pe : 
Patterns of Aggregate and Individual Changes in Contra- 
ceptive Practice, United States, 1965-1975. 
PB90-267436/GAR 060,779 


DHHS/PUB/PHS-87-1379 
Reporting Chronic Conditions in the National Health Inter- 
view Survey: A Review of Tendencies from Evaluation 
Studies and Methodological Test. 
PB90-267428/GAR 060,783 
DHHS/PUB/PHS-87-1409 
Health Statistics on Older Persons, United States, 1986. 
PB90-268871/GAR 060,780 


DHHS/PUB/PHS-90-1213 
Cai of Electronic Data Products. 
PB90-272154/GAR 


ISBN-0-8406-0367-3 
Reporting Chronic Conditions in the National Health Inter- 
view Survey: A Review of Tendencies from Evaluation 
Studies and Methodological Test. 
PB90-267428/GAR 


PHS-PUB-1000-SER-4-11 
Use of Hospital Data for Epidemiol 
Research: A Report of the United 
mittee on Vital and Health Statistics. 
PB90-269978/GAR 


PHS-PUB-1000-SER-10-14 . 
lliness, Disability, and Hospitalization among Veterans. 
United States, July 1957-June 1961. 
PB90-269911/GAR 


VHS/SER-3/17 
Patterns of a and Individual Changes in Contra- 
ceptive Practice, United States, 1965-1975. 
060,779 


060,064 


060,782 


060,783 


ic and Medical-Care 
tates National Com- 


060,784 
060,781 


PB90-267436/GAR 


VHS/SER-3/25 
Health Statistics on Older Persons, United States, 1986. 
PB90-268871/GAR 060, 7% 

NATIONAL CHEMICAL LAB. FOR INDUSTRY, YATABE 
(JAPAN). 
Journal of the National Chemical Laboratory for Industry, 
Vol. 84, No. 12, 1989. 
PB90-268954/GAR 059,859 
Journal of the National Chemical Laboratory for Industry, 
Vol. 85, No. 1, 1990. 
PB90-268962/GAR 059,945 
Journal of the National Chemical Laboratory for Industry, 
Vol. 85, No. 2, 1990. 
PB90-268970/GAR 061,154 


NATIONAL COMPUTING CENTRE LTD., MANCHESTER 
(ENGLAND). 


s 


Ada Compiler Validation Summary Report: Alsys Limited, 
AlsysCOMP 037 V4.3, INMOS T800 Transputer imple- 


CA-34 VOL. 90, No. 23 


CORPORATE AUTHOR INDEX 


mented on a B405 TRAM (bare) (Host), INMOS T222 
Transputer Implemented on a B416 TRAM (bare) 
(Target), 891213N1.10201. 

AD-A224 577/7/GAR 060,129 


Ada Compiler Validation Summary Report: Certificate 
Number: 900204N1.10252 SD-Scicon pic XD Ada 
MC68000 V1.0-09 VAX Cluster Host and MC68000 


Target. 
AD-A224 627/0/GAR 060,133 


NATIONAL ENERGY EXTENSION SERVICE ADVISORY 
BOARD, WASHINGTON, DC. 
DOE/CE-0291P 
Eleventh annual report to Congress and the Secretary of 
Energy on the Nationwide Energy Extension Service Pro- 


Beso 
E90013632/GAR 060,547 


NATIONAL HELLENIC RESEARCH FOUNDATION, 
ATHENS (GREECE). THEORETICAL AND PHYSICAL 
CHEMISTRY INST. 
Potential Energy Surfaces and Stability of High Energy 
Content Excited Bound Clusters. 
(AFOSR-TR-90-0764) 
AD-A224 611/4/GAR 


NATIONAL INST. FOR PETROLEUM AND ENERGY 
RESEARCH, BARTLESVILLE, OK. 


DOE/PC/88810-5 
Development of analytical procedures for coprocessing. 
Quarterly technical progress report, October 1-December 


31, 1989 
060,456 


059,885 


1989. 
DE90010919/GAR 


NATIONAL INST. OF STANDARDS AND TECHNOLOGY, 
BOULDER, CO. 
Operation of NIST Josephson Array Voltage Standards. 
PB90-256801/GAR 060,336 


NATIONAL INST. OF STANDARDS AND TECHNOLOGY, 
GAITHERSBURG, MD. 


DOE/ER/13647-T4 
Competitive ion kinetics in direct mass spectrometric or- 
= speciation. Final report. 

E90012888/GAR 


NISTIR-4359 
Domestic Disaster Recovery Plan for PCs, OIS, and 
Small VS Systems. 
PB90-265240/GAR 060,234 


NISTIR-4387 
Department of Justice Simplified Risk Analysis Guide- 


lines. 
PB90-265257/GAR 060,235 


NISTIR-4407 
NIST Express Working Form Programmer's Reference. 
National PDES Testbed Report Series. 
PB90-269531/GAR 060,206 


Journal of Reasearch of the National Institute of Stand- 
ards and Technology. March-April 1990. Volume 95, 
Number 2. Special Issue: Radon Measurement Standards 
and Calibration. 

PB90-255266/GAR 061,499 


NIST Primary Radon-222 Measurement System. 
PB90-255340/GAR 061,507 


Journal of Research of the National Institute of Stand- 
ards and Technology. May-June 1990. Volume 95, 


Number 3. 
PB90-256793/GAR 062,269 


Calibration of dc Voltage Standards at NIST. 
PB90-256819/GAR 


NBS/NIST Gas Thermometry from 0 to 660C. 
PB90-256827/GAR 062,270 


Phase Equilibria and Crystal Chemistry in Portions of the 
System SrO-CaO-Bi203-CuO, Part 2 - The System SrO- 
Bi203-CuO. 

PB90-256835/GAR 061,965 


Scattered Light and Other Corrections in Absorption Co- 
efficient Measurements in the Vacuum Ultraviolet: A Sys- 
tems Approach. 

PB90-256843/GAR 061,869 


Stable Implementation Agreements for Open Systems 
Interconnection Protocols. Version 3, March 1990. (Sup- 
plement). Change Page Index, June 1990. 

PB90-269556/GAR 060,110 


NATIONAL INST. OF STANDARDS AND TECHNOLOGY, 
GAITHERSBURG, MD. INFORMATION RESOURCES AND 
SERVICES DIV. 
NIST/SP-305-SUPPL-21 
Publications of the National Institute of Standards and 
Technology, 1989 Catalog. 
PB90-271818/GAR 059,556 


NATIONAL INST. OF STANDARDS AND TECHNOLOGY 
(NCSL), GAITHERSBURG, MD. 
NIST/SP-500/182 
Guidelines for the Evaluation of Message Handling Sys- 
tems Implementations. 
PB90-269598/GAR 060,111 


NISTIR-90/4267 
Conformance Test for FDDI Medium Access Control 


(MAC). 
PB90-265323/GAR 060,128 


NATIONAL INST. OF STANDARDS AND TECHNOLOGY 
(NCSL), GAITHERSBURG, MD. INFORMATION SYSTEMS 
ENGINEERING Div. 
NIST/SP-500/181 
PHIGS Validation Tests (Version 1.0): Design Issues. 


059,917 


060,337 


PB90-269580/GAR 060,192 


NATIONAL INST. OF STANDARDS AND TECHNOLOGY 
(NEL), GAITHERSBURG, MD. 


NISTIR-4399 


Evaluation of Exit Signs in Clear and Smoke Conditions. 
PB90-269523/GAR 059,815 


NATIONAL INST. OF STANDARDS AND TECHNOLOGY 
(NEL), GAITHERSBURG, MD. APPLIED AND 
COMPUTATIONAL MATHEMATICS Div. 
NISTIR-4376 
Adaptive Integration Over a Triangulated Region. 


PB90-269499/GAR 061,050 


NATIONAL INST. OF STANDARDS AND TECHNOLOGY 
= GAITHERSBURG, MD. BUILDING ENVIRONMENT 


NISTIR-4356 
Experimental Study on the Performance of a Combination 
liance for Domestic Hot Water and Space Heating. 
PB90-269515/GAR 059,810 


NISTIR-4365 
Thermal Analysis of Directly Buried Conduit Heat Distribu- 
tion Systems. 
PB90-269481/GAR 060,507 
NATIONAL INST. OF STANDARDS AND TECHNOLOGY 
(NEL), GAITHERSBURG, MD. CENTER FOR ELECTRONICS 
AND ELECTRICAL ENGINEERING. 
NISTIR-4383 
Center for Electronics and Electrical Engineering Techni- 
cal Publication Announcements Covering Center Pro- 
rams, October-December 1989, with 1990 CEEE Events 


lendar. 
PB90-265232/GAR 060,338 
NATIONAL INST. OF STANDARDS AND TECHNOLOGY 
NEL), GAITHERSBURG, MD. FACTORY AUTOMATION 
YSTEMS DIV. 
NISTIR-4369 
System Requirements Analysis for the U.S. Army Rock 


Island Arsenal Tool Management System. 
PB90-269465/GAR 061,314 


NATIONAL INST. OF STANDARDS AND TECHNOLOGY 
(NEL) * race MD. INTELLIGENT CONTROLS 


NISTIR-4386 
System Factors in Real-Time Hierarchical Control. 
PB90-269473/GAR 060,20: 


NATIONAL INST. OF STANDARDS AND TECHNOLOGY 
(NEL), GAITHERSBURG, MD. ROBOT SYSTEMS DIV. 
NISTIR-4385 
Range from Triangulation Using an Inverse Perspective 
Method to Determine Relative Camera Pose. 
PB90-265224/GAR 060,233 


NATIONAL INST. OF STANDARDS AND TECHNOLOGY 
(NEL), GAITHERSBURG, MD. SEMICONDUCTOR 
ELECTRONICS DIV. 
NIST/SP-400/86 
Semiconductor Measurement Technology: Thermal Re- 
sistance Measurements. 
PB90-269564/GAR 060,323 


NATIONAL INST. OF STANDARDS AND TECHNOLOGY 
a GAITHERSBURG, MD. RADIOMETRIC PHYSICS 


NIST/TN-1280 

Absolute Specular Reflectometer with an Autocollimator 

Telescope and Auxiliary Mirrors. 

PB90-269572/GAR 061,871 

NATIONAL INSTITUTES OF HEALTH, BETHESDA, MD. 

PB90-141060 

Improved Apparatus for Countercurrent Chromatography 

Separations and Stable Methods for Monitoring the Efflu- 

ent Thereof. 

PAT-APPL-7-450 111/GAR 059,857 
PB90-237314 

DNA Encoding IgE Receptor alpha Subunit or Fragment 

Thereof. 

PAT-APPL-7-127 214/GAR 061,149 
PB90-239088 

Antigenic Proteins of Plasmodium. 

PAT-APPL-7-483 516/GAR 
PB90-239112 

cDNA Encoding the Long Isoform of the D2 Dopamine 


Receptor. 
PAT-APPL-7-430 049/GAR 061,150 


PB90-243544 
Use of Visible Light for Treatment of Patients with HIV In- 


fection. 

PAT-APPL-7-531 674/GAR 061,134 
PB90-243643 

Method for the Fluorescent Detection of a DNA Se- 

quence in Real Time. 

PAT-APPL-7-484 573/GAR 061,152 
PB90-243668 

—— Drill Sampler for Quantitation of Microorganisms 


in Wood. 
PAT-APPL-7-474 923/GAR 060,810 


PB90-243700 
Separation of Rare Earth Elements with High-Speed 
Countercurrent pcr: uae 
PAT-APPL-7-485 317/GAI 059,858 


061,151 





PB90-243718 
Cloned Subgenomic Fragments of HIV-1 GAG Genes. 
PAT-APPL-7-486 958/GAR 061,153 


PB90-243742 
Variable Air Flow Eddy Control. 
PAT-APPL-7-397 226/GAR 060,641 


NATIONAL MARINE FISHERIES SERVICE, MIAMI, FL. 
SOUTHEAST FISHERIES CENTER. 
NOAA-TM-NMFS-SEFC-255 
Marine Turtle Habitat Plan. 
PB90-272113/GAR 061,714 


NATIONAL MARINE FISHERIES SERVICE, SEATTLE, WA. 
COASTAL ZONE AND ESTUARINE STUDIES DIV. 
DOE/BP/39645-3 
Migratory behavior and adult contribution of summer out- 
migrating subyearling chinook salmon in John Day Reser- 
voir, 1981-1983. Final report. 
DE90014153/GAR 061,438 


DOE/BP/50301-1 
Biological manipulation of migration rate: The use of ad- 
— photoperiod to accelerate smoltification in year- 
chinook salmon. Annual report 1988/1989. 
D '90013804/GAR 061,158 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, ANN ARBOR, MI. GREAT LAKES 
ENVIRONMENTAL RESEARCH LAB. 
Great Lakes Environmental Research Laboratory Annual 
Report, FY 1989. 
PB90-272170/GAR 061,385 


NATIONAL OCEANIC AND ATMOSPHERIC 
—_— BOULDER, CO. WAVE PROPAGATION 


NOAA-TM-ERL-WPL-182 
Fronts, Jet Streams, and the Tropopause. 
PB90-268277/GAR 


NOAA-TR-ERL-WPL-183 
Optical Inner-Scale Meter. 
PB90-268285/GAR 


NATIONAL OCEANIC AND ATMOSPHERIC 

ADMINISTRATION, ROCKVILLE, MD. 
Fishery Bulletin, Vol. 88, No. 2, 1990. 
PB90-268293/GAR 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, SEATTLE, WA. PACIFIC MARINE 
ENVIRONMENTAL LAB. 
CONTRIB-1201 
Annual Mean Transport in Puget Sound. 
PB90-265919/GAR 


NOAA-TM-ERL-PMEL-92 
Annual Mean Transport in Puget Sound. 
PB90-265919/GAR 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, SILVER SPRING, MD. AIR 
RESOURCES LAB. 
NOAA-TM-ERL-ARL-184 
Development of a ‘Generic’ Mobile Flux Platform with 
Demonstration on a Small Airplane. 
PB90-268236/GAR 060,655 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, WASHINGTON, DC. 
Fishery Bulletin, Vol. 87, No. 4, October 1989. 
PB90-268640/GAR 


NATIONAL RADIO ASTRONOMY OBSERVATORY, 
SOCORRO, NM. 
Radio Observations of the X Ray Binary Cygnus X-2. 
N90-24195/1/GAR 159,679 


NATIONAL RADIOLOGICAL PROTECTION BOARD, 
HARWELL (ENGLAND). 
U.K. National Radiological Protection Board Radon Cali- 
bration Procedures. 
PB90-255308/GAR 061,503 


NATIONAL RESEARCH COUNCIL, WASHINGTON, DC. 
NAS 1.26:186394 
Human Exploration of Space: A Review of NASA's 90- 
Day Study and Alternatives. 
(NASA-CR- 186394) 
N90-23418/8/GAR 


NAS 1.26:186511 
International Cooperation for MARS Exploration and 
Sample Return. 
(NASA-CR-18651 1) 
N90-23419/6/GAR 062,295 


Interdisciplinary Research: Promoting Collaboration Be- 
tween the Life Sciences and Medicine and the Physical 
Sciences and Engineering. 

N90-24171/2/GAR 059,550 
NATIONAL RESEARCH COUNCIL, WASHINGTON, DC. 
COMMISSION ON PHYSICAL SCIENCES, MATHEMATICS 
AND RESOURCES. 

ISBN-0-309-04176-7 
Keeping the U.S. Computer Industry Competitive: Defin- 
ing the Agenda. 

PB90-268418/GAR 059,555 
NATIONAL RESEARCH COUNCIL, WASHINGTON, DC. 
PANEL ON HUMAN PERFORMANCE MODELING. 

Quantitative Modeling of Human Performance in Com- 

plex, Dynamic Systems. 

AD-A224 844/1 059,783 
NATIONAL RESEARCH LAB. OF METROLOGY, SAKURA 
(JAPAN). 

Bulletin of NRLM Vol. 39, Supplement (No. 152). 


059,715 


059,717 


059,654 


061,713 


062,294 


CORPORATE AUTHOR INDEX 


NAVAL OCEANOGRAPHIC AND ATMOSPHERIC RESEARCH LAB., 


PB90-267667/GAR 060,319 
NATIONAL SCIENCE FOUNDATION, WASHINGTON, DC. 
NSF-89-308 
National Patterns of Research and Development Re- 


sources: 1989. 
N90-24218/1/GAR 059,553 


NATIONAL SCIENCE FOUNDATION, WASHINGTON, DC. 
DIV. OF SCIENCE RESOURCES STUDIES. 
NSF-90-305 
Characteristics of Recent Science and Engineering Grad- 
uates: 1988 (Detailed Statistical Tables). 
PB90-268483/GAR 059,774 


NSF-90-318 
Scientific and ge Research Facilities at Universi- 
ties and Coll 1990. 
PB90-272006/GAR 059,557 


NATIONAL TELECOMMUNICATIONS AND INFORMATION 
ADMINISTRATION, BOULDER, CO. INST. FOR 
TELECOMMUNICATION SCIENCES. 
NTIA/ITS-90 
Features for Automated Quality Assessment of Digitally 
Transmitted Video. 
PB90-266545/GAR 060,107 


NATIONAL TRANSPORTATION SAFETY BOARD, 

WASHINGTON, DC. BUREAU OF ACCIDENT 

INVESTIGATION. 

NTSB/MAR-90/04 

Marine Accident Report - Grounding of the U.S. Tankship 
EXXON VALDEZ on Bligh Reef, Prince William Sound, 
Near Valdez, Alaska, March 24, 1989. 
PB90-916405/GAR 062,415 


NATIONAL TRANSPORTATION SAFETY BOARD, 
WASHINGTON, DC. BUREAU OF FIELD OPERATIONS. 
NTSB/AAB-89/14 
Aircraft Accident Reports. Brief Format U.S. Civil and 
Foreign Aviation Issue Number 7 of 1988 Accidents. 
PB89-916914/GAR 062,412 


NATIONAL TRANSPORTATION SAFETY BOARD, 
WASHINGTON, DC. BUREAU OF SURFACE 
TRANSPORTATION SAFETY. 


NTSB/HAR-90/02 
Highway Accident Report - Collision between Mission 
Consolidated Independent School District School Bus 
and Valley Coca-Cola Bottling Company, Inc. Tractor-Se- 
mitrailer Intersection of Bryan Road and Texas Farm-to- 
Market Road 676 Alton, Texas, September 21, 1989. 
PB90-916202/GAR 062,414 


NAVAL ACADEMY, ANNAPOLIS, MD. DIV. OF 
ENGINEERING AND WEAPONS. 


NAS 1.26:186052 
Project Longshot: A Mission to alpha Centauri. 
(NASA-CR-186052) 
N90-23417/0/GAR 062,293 
NAVAL CIVIL ENGINEERING LAB., PORT HUENEME, CA. 
DOE/PC/79660-T4 
Design and test of a 0.15 MB/H vortex combustor firing 


DUC and CWF 
DE90009023/GAR 060,033 


NCEL-CR-90.005 
Users Guide for the Conversion of Navy Paint Spray 
Booth Particulate Emission Control Systems from Wet to 
Dry Operation. 
AD-A224 737/7/GAR 060,589 
NCEL-TN-1814 
User Data Package (UDP) for Packaged Cogeneration 


Systems (PCS). 
AD- A225 073/6/GAR 060,345 


NAVAL DENTAL RESEARCH INST., GREAT LAKES, IL. 
NDRI-PR-90-02 


Procedure to Sterilize Dental Burs with Dry Heat. 
AD-A224 716/1/GAR 


NDRI-PR-90-03 
Summaries of Research - Fiscal Year 1989. 
AD-A225 111/4/GAR 061,156 
NAVAL HEALTH RESEARCH CENTER, SAN DIEGO, CA. 
NHRC-89-2 
Leukemia in US Na’ 
AD-A224 665/0/GA\ 


NHRC-89-18 
Physical and ere Effects of Sustained Ship- 
board Operations on U.S. Navy Personnel. 
AD-A224 791/4/GAR 061,195 


NHRC-89-44 
Bimodal Word Processing: Speed, Accuracy, and 


Memory. 
AD-A224 666/8/GAR 059,763 


NHRC-89-51 
Disease and Non-Battle Injury Rates for Navy Enlisted 
Personnel during Peacetime. 
AD-A224 607/2/GAR 060,788 


NHRC-90-3 
Cross-Sectional amy ms Characteristics of Human 
Immunodeficiency Vi —_— Navy and Marine 
Corps Active-Duty Personnel. 
AD-A224 671/8/GAR 


NHRC-90-7 
Alcohol and Drug Abuse Hospitalizations Among Subma- 
rine Personnel in the U.S. Navy. 
AD-A224 793/0/GAR 061,205 


NHRC-90-8 
Gaining Control of 
U.S. Navy Civilian Work 


061,155 


Enlisted Personnel. 
061,119 


061,207 


a Injury and Illness in the 


AD-A224 792/2/GAR 


NHRC-90-9 
Effect of Combat Level on Disease and Non-Battle Injury. 
AD-A224 754/2/GAR 061,230 


NHRC-90-10 
Disease and Non-Battle Injury Rates For Marine Corps 
Enlisted Personnel during Peacetime. 
AD-A224 795/5/GAR 


NHRC-90-11 
Evaluation of the Navy’s Health Promotion —— 
AD-A224 794/8/GAR 


NAVAL MEDICAL RESEARCH INST., BETHESDA, MD. 
NMRI-90-48 
Liver as a Major Site of Immunological Elimination of 
Murine Trypanosome Infection, Demonstrated with the 
Liver Perfusion Model. 
AD-A224 746/8/GAR 


NMRI-90-51 
Xenon Kinetics in ms Are Not Explained by a Model 
of Parallel Perfusion-Limited Compartments. 
AD-A224 657/7/GAR 


NMRI-90-53 
Geonomic Organization of the CD28 Gene. Implications 
for the Regulation of CD26 mRNA Expression and Het- 


erogeneity. 
AD-A224 920/9/GAR 


NMRI-90-54 
Role of the CD28 Receptor in T-Cell Activation. 
AD-A224 892/0/GAR 


NMRI-90-55 
Similarity in Pat ic Features in Lung and Peritoneal 
Infection by Coxiella burnetii, Typhus Group Rickettsiae, 

and Chiamydiae. 


jae. 
AD-A224 922/5/GAR 
NAVAL OBSERVATORY, WASHINGTON, DC. 


Proceedings of the Annual Precise Time and Time Inter- 
val (PTT!) Applications and Planning Meeting (21st), Held 
in Redondo Beach, California on November 28-30, 1989. 

AD-A224 769/0 060,113 


NAVAL OCEAN SYSTEMS CENTER, SAN DIEGO, CA. 
NOSC/TD-1827 
Orderings of N-Tupies. 
AD-A224 884/7/GAR 
NOSC/TR-1343 
inographic and Weather Data for ice Camp Crystal 
during the AREA 88 iment. 
AD-A225 076/9/GAR 061,763 


Insights into Dolphin Sonar Discrimination Capbailities 
from Human a Experiments. 
AD-A224 603/1/GAI 061,694 


Stereo Advantage for a Peg-in-Hole Task Using a Force- 
Feedback Manipulator. 

AD-A224 604/9/GAR 060,845 
Target Detection in Noise by Echolocating Dolphins. 
AD-A224 605/6/GAR 060,236 


Backscatter Signature Generator for OTDR Calibration. 
AD-A224 606/4/GAR 061,836 


NAVAL OCEANOGRAPHIC AND ATMOSPHERIC 
RESEARCH LAB., STENNIS SPACE CENTER, MS. 
NOARL-AB-90-321-028 
Circulation in the A 
AD-A224 723/7/GA\ 
NOARL-JA-221-014-89 
Finite-Element Model for Ocean Acoustic Propagation 


and Scattering. 

AD-A224 725/2/GAR 
NOARL-JA-221-053-89 

Three-Dimensional Parabolic Equation Model That in- 


cludes the Effects of Rough-Boundaries. 
AD-A224 718/7/GAR 061,803 


NOARL-JA-244-033-89 
Stable Data-Adaptive Method for Matched-Field Array 
ee in Acoustic Waveguides. 
AD-A225 071/0/GAR 061,808 
NOARL-JA-321-017-89 
Variations in the Structure of the Anticyclonic Gyres 
Found in the Alboran Sea. 
AD-A224 724/5/GAR 061,716 


NOARL-JA-323-069-89 
Mean Sea Surface and Variability of the Gulf of Mexico 
Using Geosat Altimetry Data. 
AD-A225 046/2/GAR 061,718 


NOARL-JA-333-025-89 
a Dominance in a Subsurface Phytoplank- 
ion Concentration at a Mediterranean Sea Front. 
AD-AD24 715/3/GAR 061,695 


NOARL-JA-333-027-88 
Evaluation of Microbiologically Induced Corrosion in an 
Estuary. 
AD-A224 719/5/GAR 060,954 
NOARL-NT-59 
Ocean Simulation Model for Internal Waves Computer 
Source Code. 
AD-A225 110/6/GAR 061,721 


NOARL-PR-89-025-221 
Hi -Order and Elastic Parabolic Equations for Wave 
tion in the Ocean. 
AD-A224 712/0/GAR 061,801 
CA-35 


061,208 


061,209 


060, 


061,176 


061,093 


061,142 


061,099 


061,124 


061,003 


ian Basin during June 1986. 
061,715 


061,805 


December 1, 1990 





NOARL-PR-89-033-220 bd 
Three-Dimensional wee Propeos — in Shallow Water 
Including the Effects of laces. 
AD-A224 ren bis 061,757 
NOARL-PR-89-039-35 
Proposed Internal Data Base Structure for Digital Bathy- 
metric Data Base Production. 


AD-A224 708/8/GAR 061,743 


NOARL-PR-89-041-351 
Methods for 


Display Geographic Data Sets. 
AD-A224 854/0/GAR 


NOARL-PR-89-042-243 7 
Coherent Energy Loss of Ice-Reflected, High- 


Fi LFM Pulses 

AD-A224 729/4/GAR 061,758 
NOARL-PR-89-043-242 

Noise a. An Autonomous Ambient Noise Meas- 

urement System 

AD-A224 852/4/GAR 060,237 


NOARL-PR-89-055-221 
Jie ny ote omy from the Frequency Domain: Appli- 
cation to Resonance Scattering from Elastic Bodies. 
AD-Azo4 720/3/GAR 061,804 


pen spemner: 321 
ise of Polarization Methods in Earth Resources Investi- 


gets, 710/4/ om 061,442 


NOAR! .-PR-90-028-43; 
pn of Planetary 1 Layer Processes on Fron- 


r A225 070/2/GAR 059,709 


NOARL-SP-033-320-90 
Abstracts of Publications and Presentations, 1989. 
AD-A225 107/2/GAR 061,720 


NOARL-TN-37 
Sediment Physical Properties and Sound Velocity Meas- 
urements from Sediment Cores Taken Off the Washing- 


ton and — Coasts. 
AD-A225 106/4/GAR 061,719 


NAVAL POSTGRADUATE SCHOOL, MONTEREY, CA. 


NPS-56-90-008 
Trident SSBNs in START. 
AD-A224 699/9/GAR 061,322 


-Oriented Database Manager for the Low Cost 
Combat Direction System. 
AD-A224 610/6/GAR 061,318 


Alternate Sites for a Connecting Passage between the 
Atlantic and Pacific Oceans. 
AD-A224 628/8/GAR 059,969 


Submesoscale Structure of the California Current Near 
San Clemente Island. 
AD-A224 874/8/GAR 061,717 


Case Study of the pp od Armored Vehicle-25: Integrated 
Logistics Support of a Non-Developmental Item. 
AD-A225 179/1/GAR 061,784 


NAVAL RESEARCH LAB., WASHINGTON, DC. 
NRL-MR-6662 
Non-Maxwellian Electron Distribution Functions in Z- 
Pinch Plasmas. 
AD-A224 702/1/GAR 061,872 
NRL-MR-6688 
Effect of Worst-Case Multiple Jammers on Coded FH/ 
SSMA Systems. 
AD-A224 91 1/8/GAR 060,239 
NRL-MR-6690 
eg Simulation of the Compressible Orszag-Tang 
Vortex ti. Supersonic Flow. 
AD-A224 913/4/GAR 061,873 
NRL-MR-6691 
str for Improved Gating Combinatorics in Multiple- 


© 
060,260 


061,333 


arget Ti 
AD A224 700 700/ /GAR 
NRL-MR-6692 
——" Interactions and the Design of Chemically Se- 
lective Sorbent Coatings for Chemical Sensors and 
AD-A224 957/1/GAR 060,895 
NRL-MR-6697 
Purification of Metal Fluorides for the Ultra Low Loss Pro- 
Rb-A224 701/3/GAR 059,874 
NAVAL yg: et WARFARE CENTER, DAHLGREN, VA. 


TQM - Total ity Management (Bibliography). 
AD-A225 140/3/GAR ” 059,530 


_ SURFACE WARFARE CENTER, SILVER SPRING, 


NAVSWC-TR-90-76 
Fracture Criterion of Isotropic Materials. 
AD-A224 912/6/GAR 

aoe 
SBIR Reports on 


061,972 


the Chemistry of Lithium Battery Tech- 


AD-A225 139/5/GAR 060,340 


NSWC-TR-87-60 

———- Amplifier Primer Unexpurgated. 
A224 914/2/GAR 
NAVAL UNDERWATER SYSTEMS CENTER, NEW 
LONDON, CT. NEW LONDON LAB. 
NUSC-TR-8689 

Evaluation of 
sin(X))n. 


CA-36 


060,325 


Integrals and Sums Involving (sin(Mx)/ 


VOL. 90, No. 23 


CORPORATE AUTHOR INDEX 


AD-A224 906/8/GAR 061,005 


NAVY PERSONNEL RESEARCH AND DEVELOPMENT 
CENTER, SAN DIEGO, CA. 
Nfleadings on Managing Organizational Quality 
janagii in 
AD-A2SS 888/8/G Re 


NPRDC-TN-90-25 
Managing for Organizational Quality-Theory and Imple- 
mentation: An Annotated Bibliography. 
AD-A225 040/5/GAR 061,294 


NEDERLANDSE MAATSCHAPPIJ VOOR ENERGIE EN 
“ae rt V., SITTARD. 


059,527 


ON taikkeling monobron energieopsiagsysteem. (Develop- 
ment of a mono-source energy storage system). 
DE90767955/GAR 060,522 


ETDE-mf-0767937 
E iebesparing in binnenstedelijke gebieden van voor 
in pre-1930 downtown 


060,554 


nerg 
1930. (Energy conservation 


areas). 
DE90767937/GAR 


ETDE-mf-0767941 
Correctieprocedure referentiejaar naar aktueel jaar. Eind- 
versiag. (Correction procedure for the reference year to 

the actual year). 
060,399 


DE90767941/GAR 


ET0e- me OTETORS 
Invioed van de verhouding tussen straling en convectie 
op pa ony en ik. Literatuurstudie. (Effect of 
the relation between radiation and convection on comfort 
and e consumption). 
DE90767945/GAR 
ETDE-mf-0767962 
Compressiewarmtepomp te Beijum. Een meetverslag. 
(Compression heat pump in Beijum, Netherlands). 
DES0767962/GAR 059,804 


HA-630/04245 ‘ 
Ontwikkeling monobron energieopsiagsysteem. (Develop- 
ment of a mono-source energy storage system). 
DE90767955/GAR 060,522 


NETHERLANDS ENERGY RESEARCH FOUNDATION ECN, 
PETTEN. 


060,400 


CONF-9002129-1 
Parameterstudie naar het gedrag van een rotor met pen- 
deinaaf, met behulp van PHATAS-II. (Parameter study on 
the performance of a rotor with a hinge pin by means of 
PHATAS-Il). 
DE90797036/GAR 060,527 


CONF-9002129-2 
Gevoeligheidsstudie voor vermoeiingsbelastingen door 
turbulentie. (Sensitivity study on fatigue loads caused by 


turbulence). 
DE90797035/GAR 060,526 


CONF-9002129-3 : 
Testresultaten van de FLEXHAT rotor met passieve re- 
geltip. Versie 1. (Test results of the FLEXHAT rotor with 
Passively controlled rotor. Version 1). 
DE90797037/GAR 060,528 


CONF-9002129-4 sy : 
Tonaliteit en impulsiviteit van windturbinegeluid. (Tonality 
and impulsiveness of wind turbine noise). 
ei 060,529 
CONF-90021 
Ontwikkaling: _™ de perce windenergietechnolo- 
e in internationaal f. (Development of the 
ich wind energy technology in an international per- 


spective). 
DE90797039/GAR 060,530 


CONF-9002129-6 
Aero-elastische stabiliteit van grote overtrekgeregelde 
windturbinerotoren. (Aero-elastic stability of large stall 
regulated wind turbine rotors). 
DE90797040/GAR 060,531 


CONF-9002129-7 
Validatie van rekenprogramma’s/rekenmethoden. (Valida- 
tion of calculation programs and calculation methods). 
DEB0757081/GAR 060,532 
CONF-9002129-8 
Onderzoek, waar dient het toe. (Research, what purpose 
does it serve). 
DE90797042/GAR 060,533 
CONF-9002129-9 R 
Geavanceerde _regeli 


control of wind turbines). 
DE90797043/GAR 


CONF-90021 29-10 
Certificatie-criteria: Nationale en internationale ontwikke- 
lingen. (Certification criteria: National and international 


developments). 

DE90797051/GAR 060,535 
CONF-9002129-11 

Certificeri 


van windturbines: Voortgang, knelpunten en 
toekomst. (Certification of wind turbines: Progress, bottle- 


and future). 
DE90797052/GAR 060,536 


ECN-C-90-004 
Dev it of new cathode materials for the use in 
molten —— fuel cells. Dutch MCFC development 


report May 1986 to December. 
Begora7082/GAR 060,537 


ECN-C-90-005 
Development of alternative anode materials for molten 
carbonate fuel cells. Dutch MCFC Development Pro- 
gramme. Final report May 1986 to December. 


van windturbines. (Advanced 
060,534 


DE90797093/GAR 


ECN-C-90-012 
Vermoeiingsonderzoek aan windturbinematerialen en - 
bladverbindingen. (Fatigue investigation into windturbine 
materials and blade joints). 
060,539 


060,538 


DE90797105/GAR 


ECN-C-90-016 
Acoustic noise measurements on the VSH 20-WPX-PRT1 
wind turbine rotor blades. 
DE90797106/GAR 060,540 
ECN-PB-89-7 
A as aan bij ECN. (ECN research on acidifi- 


tion). 
DE90797094/ GAR 060,638 


ECN-RX-90-008 
Certificatie-criteria: Nationale en internationale ontwikke- 
lingen. (Certification criteria: National and international 
developments). 
DE90797051/GAR 060,535 
ECN-RX-90-009 
Certificering van windturbines: Voortgang, knelpunten en 
toekomst. (Certification of wind turbines: Progress, bottle- 


necks and future). 
DE90797052/GAR 060,536 


ECN-RX-90-010 
Validatie van rekenprogramma’s/rekenmethoden. (Valida- 
tion of calculation programs and calculation methods). 
DE90797041/GAR 060,532 
ECN-RX-90-011 
psa: pow waar dient het toe. (Research, what purpose 


does it serve). 
DE90797042/GAR 060,533 


ECN-RX-90-012 
Gevoeligheidsstudie voor vermoeiingsbelastingen door 
turbulentie. (Sensitivity study on fatigue loads caused by 


turbulence). 
DE90797035/GAR 060,526 


ECN-RX-90-013 
Parameterstudie naar het gedrag van een rotor met pen- 
deinaaf, met behulp van PHATAS-II. (Parameter study on 
the performance of a rotor with a hinge pin by means of 
PHATAS-II). 
DE90797036/GAR 060,527 


ECN-RX-90-014 
Testresultaten van de FLEXHAT rotor met passieve re- 
geltip. Versie 1. (Test results of the FLEXHAT rotor with 
fame ely controlled rotor. Version 1). 
E90797037/GAR 060,528 
ECN-RX-90-015 
Tonaliteit en impulsiviteit van windturbinegeluid. (Tonality 
and impulsiveness of wind turbine noise). 
DE90797038/GAR 060,529 
ECN-RX-90-016 
Ontwikkeling van de Nederlandse windenergietechnolo- 
ie in internationaal perspectief. (Development of the 
ich wind energy technology in an international per- 


spective). 
DE90797039/GAR 060,530 


ECN-RX-90-017 
Aero-elastische stabiliteit van grote overtrekgeregelde 
windturbinerotoren. (Aero-elastic stability of large stall 
regulated wind turbine rotors). 
DE90797040/GAR 060,531 
ECN-RX-90-018 
Geavanceerde _regeli 
control of wind turbines). 
DE90797043/GAR 
ECN-RX-90-019 
Molecular dynamics simulation of molten alkali carbon- 


ates. 

DE90797044/GAR 059,940 
ECN-RX-90-020 

Characterization of municipal solid waste incinerator resi- 

dues for utilization: Leaching properties. 

DE90797091/GAR 060,773 
ECN-RX-90-027 

NiO cathode dissolution and long term MCFC operation. 

DE90797107/GAR 060,541 
ECN-225 

Early reactivity 


van windturbines. (Advanced 
060,534 


and nitrogen release in pulverized coal 
coaiveaion. Inv tion within the project ‘Initial — 
of Combustion’ of International Energy Age imple- 
menting agreement for a program of research, jop- 
ment — demonstration of coal combustion sciences, 


Anne: 
5290797095/GAR 060,060 
ISBN 90-375-0261-X 

— bij ECN. (ECN research on acidifi- 

cation). 

DE90797094/GAR 060,638 
a UNIV., RENO. 

ition -l Regional Phases in the Basin and Range. 
(an 79-90-00. 


125) 

AD-A224 862/3/GAR 060,249 
NEVADA UNIV. SYSTEM, LAS VEGAS. WATER 
RESOURCES CENTER. 

DOE/NV/10384-23-Rev 

Off-Site Radiation Exposure Review Project: Phase 2 

soils program. Revision. 

DE90012890/GAR 061,224 





NEVADA UNIV. SYSTEM, RENO. WATER RESOURCES 
CENTER. 


DOE/NV/10384-33 
NTS Mesa r 
DE90012848/GA\ 

DOE/NV/10384-34 


NTS Mesa —-? study FY 1989: Letter report. 
DE90013273/GAI 060,675 


NEW ENERGY DEVELOPMENT ORGANIZATION, TOKYO 
(JAPAN). 
NEDO-P-8810 
Rinsangata nenryo denchiyo suiso ay system ni kan- 
suru =— (2). anag concerning in suppling 
system for phosphoric acid fuel cells pet ap 
BEs0505583/ GAR 060,519 
NEDO-P-8819 
Rizoto to tokutei chiiki ni okeru denki jidosha no tekiyo 
kanosei chosa. (Survey of applicability of electric vehicles 
(EVs) in specific regions such as resorts). pe 


study FY 1988: Letter report. 
060,674 


DE90503592/GAR 


NEDOJ-8902-1 
pen nendo kenkyu seika nenpo (1). Sekitan, chinetsu 
a kaihatsu hen. (Annual report on the results of 
1988 (Part 1). Development of coal and geothermal 


cre, 02/GAR 


NEDOJ-8902-2 
Showa 63 nendo Kenkyu seika nenpo (2). Taiyo nenryo 
chozo arukoru biomass to gijutsu kaihatsu hen. (I. Seki- 
tan chinetsu energy kaihatsu hen). (ill. Sangyo gijutsu 
kenkyu kaihatsu hen). (1988 Annual report on researches 
(Part 2). Development of solar, fuel, storage, alcoholic, 
and biomass rat pore ary (Part 1. Development of coal 
and geo! - corey. - Aan iY Research and devel- 
one it tec! ies)) 
DeE90503494/GAR 060,588 
"SG Ste kek osha congo. Sango. ge 
nei en seika nenpo 0 gil 
kenkyu kaihatsu hen. (1) Sekitan, Chinetsu energy kai- 
hatsu hen. (2) Taiyo. nenryo chozo. Alkohol biomass to 
gijutsu kaihatsu hen. (Ri on the achievements of re- 
search in 1988 (Part 3). Research and development of in- 
dustrial technologies. (1) Development of coal and = 
thermal ener. (2) Development of solar energy, fuel 
stock, Alco! biomass, technologies). 
DE90503590/GAR 059,549 


NEW HAMPSHIRE UNIV., DURHAM. INTELLIGENT 
STRUCTURES GROUP. 


Robust Planning and Control Using Neural Networks. 
AD-A224 895/3/GAR 060,846 


NEW JERSEY DEPT. OF TRANSPORTATION, TRENTON. 
DIV. OF RESEARCH — DEMONSTRATION. 


Guiderail Delineat 
(FHWA/NJ-87-006.7; 75 1) 
PB90-266248/GAR 


Route I-78 Shoulder Rehabilitation Evaluation. 
(FHWA/NJ-88/015) 
PB90-266354/GAR 060,014 


NEW MEXICO PETROLEUM RECOVERY RESEARCH 
CENTER, SOCORRO. 


CONF-9006215-1 
Generation and testing of random fields and the condi- 
tional simulation of reservoirs. 
DE90013467/GAR 061,392 


NEW ORLEANS UNIV., LA. 


Acoustic Wavefield Distortion by Seamounts: A Finite 
Element Analysis. 
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AD-A224 714/6/GAR 


NEW YORK ACADEMY OF SCIENCES, NY. 
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| ama Study of Cutting Cobalt-Rich Manganese 


sts. 
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NKK Technical Ri 
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Application of 6.5% Si Steel Sheets to Audio Frequency 

Transformers. 
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NORTH CAROLINA AGRICULTURAL AND TECHNICAL 
STATE UNIV., GREENSBORO. DEPT. OF CHEMICAL 
ENGINEERING. 
DOE/PC/90541-T10 
Vapor-liquid equilibrium of coal derived fluids by continu- 
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DE90012397/GAR 060,419 


NORTH CAROLINA AGRICULTURAL AND TECHNICAL 
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ENGINEERING. 
X-Ray Diffraction S 
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Hepatitis A Vaccine Development. 
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NORTH CAROLINA UNIV. AT CHAPEL HILL. 
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Effect of Outcome ‘Desirability on Comparisons of Numer- 
ical and a Probabilities. 
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for Evaluating the Epitaxial 
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061,922 


061,837 
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Molecular Characterization of Mefloquine Resistance in 
Plasmodium tt 4 
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CIVIL ENGINEERING. 
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PB90-264649/GA 062,394 


Evaluation of Pavement Marking Materials for Wet Night 
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Summary. 
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Shape Factors, Two-Flow Models, and the Problem of Ir- 
radiance inversion in Estimating Optical Parameters. 
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Forest. 
PB90- 78/GAR 061,439 
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RESEARCH INST., GRAND FORKS. 
Pyrometamorphism Resulting from in situ Coal Fires in 
Nature: A Review of the Literature. Topical Report, March 
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NORTH DAKOTA UNIV., GRAND FORKS. DEPT. OF 
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DE9001 3397/GAR 060,422 
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Two-Photon Absorption Characterization of HgCdTe. 
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Bulletin of Hardwood Market Statistics: Spring 1990. 
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Pulpwood Production 
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Pulpwood Production 
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061,349 


NORTHEASTERN 
RADNOR, PA. 
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Northeastern 
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Individual-Tree Probability of Survival Model for the 
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PB90-266271/GAR 061,350 


NORTHEASTERN UNIV., BOSTON, MA. 
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DE90013435/GAR 
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nee fee + Se ee 1988 
ition Coefficients and Regression Equations, Pa 
Landmark, and Measurement 


059,832 


Definitions. 
(NATICK-TR-90/032) 
AD-A224 986/0/GAR 
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Anthropometric Survey of US Personnel (1988): 


4. Bivariate Ri Tables. 
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AD-A224 989/4/GAR 061,289 
> Survey of US Army Personnel (1988): 
Correlation Coefficients and Regression Equations. Part 
and Standard Multiple Regression Tables. 
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MATERIALS SCIENCE. 
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FFI-89/7011 
CESAR LOCAL BUS. 
N90-23903/9/GAR 
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Recovery of a Low Earth Orbiter from Gps and 
Ground Tracking Stations. 
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Use of a Physiologically Based Pharmacokinetic Model 
and Simulation for Retrospective Assessment 
Exposure to Volatile Toxicants. 
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AD-A224 963/9/GAR 
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cask. Volume 1 
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Preliminary report for the NAC combined transport 
cask. Volume 2. 


(DOCKET-71-9231-Vol.2) 
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cask. Volume 
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DE90013720/GAR 
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NUCLEAR PACKAGING tg FEDERAL WAY, WA. 
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oo of NUPAC “1408 100 ton rail/barge cask. 
Volume 1, Preliminary design report: Revision 1. 
DE90013722/GAR 061,604 
DOE/ID/12700-1-Vol.2-Rev. 
Development of NUPAC “1408 100 ton rail/barge cask. 
Preliminary In report, Volume 2: Revision 1. 
DE90013723/GAR 061,605 
NUCLEAR REGULATORY COMMISSION, WASHINGTON, 
DC. OFFICE OF ADMINISTRATION. 
Title List of Documents Made Publicly Availa’ ‘e, July 1- 


31, 1990. 
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NUCLEAR —— COMMISSION, WASHINGTON, 
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NUCLEAR REGULATORY — WASHINGTON, 
DC. OFFICE OF NUCLEAR REGULATORY ae 


Special Committee Review of the N 
—— Severe Accident Risks "Report (NU RES. 


1150). 
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OAK RIDGE GASEOUS DIFFUSION PLANT, TN. 
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Linear solution for hydriding of uranium. 
DE90012154/GAR 


K/CSD/INF-89/31/R1 
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059,878 


during 
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Linear solution for hydriding of uranium. 
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Naval Aviation Maintenance Office Information Strategy 


Plan. 
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architecture. 
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Proceedings 
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neering Systems Advanced Research/Commissariat 
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robots (May 30-June 1, 1989). 
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Impact, hazard, 
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, and risk assessment of toxic effects on 
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CONF-900135-11 

Experimental 
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CONF-900331-11 
Experimental results concerning global observables from 
the CERN SPS heavy ion program. 
DE90012285/GAR 062,008 


CONF-900388-4 
Neural-network 


062,009 


approach to the problem of photon-pair 


combinatorics. 
DE90014212/GAR 062,246 


CONF-900419-6 

Temperature and concentration dependence of SiC dep- 

osition on Nicalon fibers. 

DE90014214/GAR 060,882 
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aed me hed copper on the (111) surface of silicon. 
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CONF-900546-12 
Interface effects and fracture in Nicalon/SiC composites. 
DE90012925/GAR 060,913 


CONF-900556-1 
Remedial 


action 
DE90014209/GAR 


CONF-900563-9 
Detection system characteristics using (252)Cf ionization 
chambers. 
DE90011702/GAR 061,489 
CONF-900623-11 
Effect of crystal orientation on damage accumulation in 
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DE90012294/GAR 060,955 
CONF-900634-4 
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5e90013820/ GAR 060,915 


Vulnerability of electric geoma 
power to netic storms. 

DE90013929/GAR . 060,376 
CONF-900828-3 

International radioactive transportation regulations: A 

model for national regulations. 

DE90013829/GAR 061,525 
CONF-900828-4 

Passive and inherent safety technologies for light-water 

nuclear 


reactors. 
DE90014215/GAR 061,637 
CONF-900833-3 
— of integrated resource planning for electric utili- 
DE90012287/GAR 060,349 


CONF-900833-4 
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Explora investigation of a new modeling approac' 
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process. 
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DE90013834/GAR 


CONF-900917-3 
Loss-of-coolant accident experiment at the AVR gas- 


cooled reactor. 
DE90012732/GAR 


CONF-900917-4 
Analysis and modeling of fission product release from 
heated uranium-aluminum plate-type reactor fuels. 
DE90012796/GAR 061,661 


CONF-900917-8 
Loss of coolant analysis for the tower shielding reactor 2. 
DE90013828/GAR 061,52. 
CONF-900977-1 
strategy for = of the ORNL Process 
Wastewater Treatment Plant. 
DE90011387/GAR 060,725 
CONF-8910337-2 
ication of artificial rain in experimental systems: 
results of case studies, and future needs. 
DE90013382/GAR 059,720 
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Sources and consequences of thetical bias in eco- 
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nomic analyses 

DE90012947/GAR 
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CONF-9005235-1 
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CONF-9006216-1 
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DE90013280/GAR 061,561 
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Access and use of information resources in assessing 
health risks from chemical exposure. 
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Advanced Neutron Source. 
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Resistive MHD turbulence. 
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ORNL/FTR-2484 
VENUS facility modifications for pressure vessel fluence 
experiments. Foreign trip report, January 9, 1987-January 


18, 1987. 
DE90012328/GAR 061,515 
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ORNL/FTR-2593 
Conference on free and moving boundary problems as 
related to heat transfer. Foreign trip report, June 10-20, 


1987. 

DE90012330/GAR 
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Data for decay heat predictions and fission yield evalua- 
tion. Foreign trip report, September 5, 1987-September 


24, 1987. 
DE90012337/GAR 062,014 


ORNL/FTR-2690 
Fossil energy environmental ae gee A ae trip report, 
lember 11, 1987-September 26, 1 
DE90012333/GAR 060,466 


ORNL/FTR-2699 
Cooperative effort of research in latent heat thermal 
energy storage. Foreign trip report, July 27-September 
30, 1987. 
DE90012339/GAR 060,569 
ORNL/FTR-2700 
46th session of International Statistical Institute and the 
first |ASC world conference. Foreign trip report, Septem- 


ber 5-27, 1987. 
DE90012324/GAR 


So 
a waste immobilization. Foreign trip report, 
ust 28, 1987-October 3, 1987. 
De 12318/GAR 061,535 


ORNL/FTR-2715 
Photoelectron spectrometry with the use of synchrotron 
radiation. Foreign trip report, August 29-October 1, 1987. 
DE90012321/GAR 062,010 


ORNL/FTR-2720 
Availability of isotopic materials. * one trip report, Sep- 
tember 19, 1987-October 7, 198 
DE90012334/GAR 061,483 


ORNL/FTR-2725 
Dynamic interactions of c! particles with solids. 
Foreign trip report, October 4-17, 1987. 
DE90012327/GAR 062,012 


ORNL/FTR-2730 
Dynamic interactions of charged particles with 
densed matter. Foreign trip report, October 6-18, 1987, 
DE90012348/GAR 062,017 


ORNL/FTR-2749 
Testing cement-based waste forms. Foreign trip report, 
tember 26, 1987-October 31, 1987. 
DE90012313/GAR 061,533 


ORNL/FTR-2750 
be Selle gh wna lg eames aa 
n trip report, October 23-31, 1987. aie 


, 


ps sam- 
lember 


061,076 


061,075 


De900t 2326/GAR 


ORNL/FTR-2755 
Molecular structure of coal and coal conversion process- 
es. Foreign trip report, October 24, 1987-November 7, 
198 


7. 
DE90012320/GAR 060,464 


ORNL/FTR-2756 
Coal conversion chemistry. Foreign trip report, October 
24, 1987-November 4, 1987. 
DE90012307/GAR 060,463 


a 
ie transport of radioactive materials. Foreign trip 
November 7, 1987-November 14, 1987. 
D 90012319/GAR 061,514 


ORNL/FTR-2773 
Radioiodinated free fatty acids. Foreign trip report, No- 
vember 19-28, 1987. 
DE90012380/GAR 061,220 


ORNL/FTR-2774 
Radiation physics. Foreign trip report, November 10, 
1987-November 24, 1987. 
DE90012347/GAR 062,016 


ORNL/FTR-2775 ‘ 
Photosynthesis and biotechnology. Foreign trip report, 
November 1, 1987-November 25, 1987. 
DE90012312/GAR 061,110 


ORNL/FTR-2777 


Certification of welding and inspection personnel. Foreign 
trip report, November 15-November 20, 1987. 


OAK RIDGE NATIONAL LAB., TN. 


DE90012314/GAR 
ORNL/FTR-2778 
Development of an international nuclear data library for 
pene — technology. Foreign trip report, November 
11-24, 1987. 
DE90012329/GAR 
ORNL/FTR-2784 


Radioactive waste immobilization. Foreign report, Oc- 
tober 16, 1987-December 5, 1987. = 
DE90012316/GAR 


ORNL/FTR-2797 
Ri 


060,835 


062,013 


061,534 


and chemotherapeutic tech- 
. Foreign ‘. report, October wy be ER 30, 


1 
DE90012325/GAR 


ORNL/FTR-2821 
lodine and tellurium chemistry. Foreign trip report, Febru- 
28-March 3, 1988. “ 
90012377/GAR 
ORNL/FTR-2851 
Radiation protection. Foreign trip report, April 8-16, 1988. 
DE90012352/GAR 061,217 
ORNL/FTR-2861 
pes holga For- 


eign tip report, 17-24, 1988. 
90012315/GA\ 


ORNL/FTR-2875 
Low frequency electri 
trip report, 
DeSdo 12381 /GaR 
ORNL/FTR-2887 
Passive monitoring of nuclear systems. Foreign trip 
May 18-30, 1988. 
DE90012369/GAR 
ORNL/FTR-2902 
Ethanol production by immobilized microorganisms. For- 
ign trip report, May 27-June 9, 1988. 
12277/GAR 
ORNL/FTR-2903 
i of iodine in reactor safety. Foreign trip report, 
May 31-June 9, 1988. 
DE90012311/GAR 
ORNL/FTR-2916 
pre Looe eens for water-cooled reactors. For- 


= a 24-June 12, 1988. 
90012276/GAR 


ORNL/FTR-2921 
Biologically based methods for cancer risk assessment. 
Foreign trip report, June 7-19, 1988. 
DE90012281/GAR 061,128 
ORNL/FTR-2923 
Conference on vector and parallel computing. Foreign 
| report, May 31, 1988-June 14, 1988. 
90012368/GAR 061,877 
ae 
itive research in the area of nuclear physics. For- 
= trip report, 4 13-June 12, 1988. 
5001 2566/GAR 


ORNL/FTR-2956 
Radi 
28-July 9, 1988. 
DE90012379/GAR 
agree 2967 
Spectroscopic techniques in interfacial electrochemistry. 


trip report, July 3-15, 1988. 
DE90012372/ GAR 059,916 


ORNL/FTR-2979 


061,215 


059,880 


059,912 


fields and public health. 
April May 8. 1988. 
061,221 


061,628 
060,461 
061,513 


061,626 


062,021 


chemistry. Foreign trip report, June 
061,219 


ae and applications. Foreign trip report, July 
15-31, ’ 
DE90012378/GAR 060,467 


ORNL/FTR-2981 
Optimal design and analysis of experiments. Foreign trip 
— July 22-29, 1988. 
DE90012382/GAR 060,224 
ORNL/FTR-2987 
Meetings on industrial ion exchange. Foreign trip report, 
July 12-26, 1988. 
DE90012278/GAR 059,849 
ORNL/FTR-2998 


Optimal design 

— July 16-A 

DE90012365/GA\ 
ORNL/FTR-3000 

Heavy-ion nuclear reactions. Foreign trip report, June 10, 

1988-A 2, 1988. 

DE90012373/GAR 062,022 
ORNL/FTR-3008 

——— techniques for dynamics studies of polymers. 

‘reign trip report, July SO-Angust 22 22, 1988. 
bese 2a58/ GAR 059,956 


ORNL/FTR-3013 
—_ Augus' sort 968 
t . : 
:90012359/GAR 
eee 


lysis of experiments. Foreign trip 
5, 1988. 
060,223 


systems. Foreign trip 
059,915 


im nonaqueous solvents. Foreign trip 
a gegen 10, 1988. 
059,914 


report, Augut 27 
December 1, 1990 CA-39 





ag tho the Analytic Hierarchy Process. Fi 

ymposium on ‘oreign 
trip report, September 2, 1988-September 11, 1988. 
DE90012360/GAR 060, 


ORNL/FTR-3040 


report, August 2 
DE90012387/GAR 


ORNL/FTR-3041 
Price -~ availability of isotope materials and related 
services. Fi in trip report, September 3-17, 1988. 
DE90012282/GAR 061,481 


ORNL/FTR-3052 by the Isotope R 
isotope Research 
September 4, 


988 Sep 
DE90012280/GAR — 061,480 


ORNL/FTR-3055 
Current and future requirements for isotopic materials 
and related services. Foreign trip report, September 4-16, 


1988. 
DE90012309/GAR 061,482 


ORNL/FTR-3056 
Radiation shielding. Foreign trip report, September 5-16, 


1988. 
DE90012363/GAR 061,517 


ORNL/FTR-3057 
International conference on radiation shielding. Foreign 
report, September 11-16, 1988. 
DE90012362/GAR 061,516 


Se a a trip 

as discharges oe ‘oreign report, 
September 15, 1988-September 25, 1988. 
DE90012386/GAR 062,024 

ag ote aed - ninteiiees. 
Discrete kinetic theory, lattice gas dynamics oul 

tions of 1 3 trip report, September 

TOctober 2, 1988. 


DE90012356/GAR 062,020 


ORNL/FTR-3081 
Gas dischar and oa. Foreign trip report, 
September 1 lober 2, 1988. 
DE90012384/GAR 062,023 


ORNL/FTR-3088 
Cardiology and nuclear medicine. Foreign trip report, Oc- 
tober 1-12, 1988. 
DE90012388/GAR 061,130 
ORNL/FTR-3094 
Topics on supercritical solutions. Foreign trip report, Oc- 
tober 14, 4 1988-October 23, 1988. 
DE90012279/GAR 059,850 
“implemen -3095 , - 2 
lementation of dose equivalent meters. Foreign 
October 8-21, 1988. - 
D 90012385/GAR 061,222 
ORNL/FTR-3101 
Thermal reactor safety. Foreign trip report, October 2-13, 


1988. 
DE90012274/GAR 061,625 


ORNL/FTR-3128 
High-pressure structural studies of ce Foreign 
3 report, October 20-November 12, 1988 
90012375/GAR 059,879 
ORNL/FTR-3157 
Health risk assessment on environmental, occupational, 
- life style hazards. Foreign trip report, ‘December 12- 


1988. 
5e90012990/ GAR 060,665 


ORNL/FTR-3162 i m 
ler vision robotics. Foreign trip report, January 
22, 1989-January 28, 1989. arn 
DE90012389/GAR 061,084 
ee -3642 . 
laste management. Foreign report, June 2-12, 1990. 
DE90013194/GAR sted 061,53: 
ORNL/FTR-3646 
Luminescence and Raman spectroscopy for biological 
— Foreign trip report, May 30, 1990-June 12, 


1990 
DE90013225/GAR 061,103 


ORNL/FTR-3648 
Mercury as an environmental pollutant. Foreign trip 
report, June 7, 1990-June 14, 1990. 
DE90013392/GAR 060,766 


ORNL/FTR-3649 
Reconstruction 


of the trigger electronics for the WA80 
experiment. Foreign trip report, June 5, 1990-June 15, 


1990. 

DE90013396/GAR 062,089 
ORNL/FTR-3654 

Workshop on experimental and quality improve- 


design 
ment. Forei pre report, June 9-16, 1990. 
DE90013300/GAR 061,077 


Pes 
chemistry and biogeochemistry. Foreign 
reper May ly 29-June 14, 1990. — 
90013195/GAR 060,618 


ORNL/FTR-3656 
Application Ay the principles — Yorn iggy Ne as- 
report, June 16-20, 1990. ” 
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DE90013797/GAR 
ORNL/FTR-3659 

Management of severe accidents at PWR nuclear power 

plants. Foreign trip report, June 25-June 29, 1990. 

DE90013394/GA' 061,522 
ORNL/FTR-3663 

Seventeenth international conference on the physics of 

electronic and atomic collisions. Foreign trip report, June 

22, 1990-June 30, 1990. 

062,250 


060,769 


DE90014313/GAR 


ORNL/FTR-3664 
Materials and thermodynamic cycles of coal conversion 
processes. Foreign trip report, June 2, 1990-June 20, 


1990. 
DE90013393/GAR 060,050 


omnes FTR-3669 
neral Committee of the International Conference on 
oe Physics of Electronic and Atomic Collisions. Foreign 
bs 3 report, June 17, 1990-July 3, 1990. 
90014309/GAR 062,249 


ORNL/FTR-3684 . ’ : 
International discussion meeting on relaxations in com- 
= systems. Foreign trip report, June 22, 1990-July 1, 


1990. 
DE90014312/GAR 060,964 


ORNL/M-1137 
Operational readiness review plan for the radioisotope 
thermoelectric ee materials production tasks. 
DE90012026/GAR 061,485 


ORNL/M-1188 
Feasibility of exclusive facilities for cars and trucks. Final 


eon 
DE90012976/GAR 062,374 


Onna 00-1198 . 
— 1 Thermal Envelope Systems and Materials 
(BTES ) and research utilization/technology transfer 
Progress report for DOE Office of Buildings and Commu- 


Systems. Monthly progress report. 
90013504/GAR 059,798 


ORNL/M-1207 
Symposium on access and use of information resources 
in assessing health risks from chemical exposure. 
DE90013248/GAR 060,666 


OFM LS 04.00814/ 
Pepe of high Say sinterable silicon carbide powder. 


report. 
DE90012029/GAR 060,874 


ORNL/Sub-87-SA663/0 
Mi one of advanced austenitic steels. 
DE90012981/GAR 060,940 
ORNL/TM-10600 
Quality Assurance/Quality gee in Waste Site Charac- 
terization and Remedial Actio 
AD-A224 668/4/GAR 060,690 


ORNL/TM-10806 
Critical-region vapor-liquid equilibrium of the CH(sub 4)- 
CO(sub 2)-H(sub 2)S system. 
DE90012032/GAR 060,418 
Ones 10914 
oes eo climate change through international co- 
essons from prior resource management ef- 


5290014690/GAR 
OF vdrologic data for the White Oak Creek wat 
ic nag By lor the le Oak Creek water- 
shed: May 1987-April 1 

DE9001 1387/GA\ 061,374 
ORNL/TM-11231 
Advanced Research and Technology Development (AR 
and TD) materials program implementation plan for fiscal 

1990 through 1994. 
'90012035/GAI 060,933 


ORNL/TM-11283 
Waste reduction plan for The Oak Ridge National Labo- 


ratory. 
DE90014203/GAR 060,708 


omernes 1310 
Using sensor — and pattern recognition to identify or- 


pac compou 
E90013299/GAR 059,853 


ORNL/TM-11425 
Assessment of the energy conservation potential of 
active ven garw thermal resistance and switchable ab- 
sorptance) bui ging thermal insulation systems. 
DE90012039/GA 059,818 


ORNL/TM-11448 
Alternative Motor Fuel Use Model: Model theory and 
in and user's guide. 
062,373 


059,712 


DE90012040/GAR 


ORNL/TM-11491 
'erformance of the Intel iPSC/860 hypercube. 
DE90014697/GAR 


pag here A 
ie from integral equations using scaled 
BEs00 90011277 /GAR 059,906 
ORNL/TM-11512 
Implementation of Valiant’s learnability theory using 


061,087 


060,161 


random sets. 
DE90014709/GAR 
ORNL/TM-1 ge} 
Proceedi 


ings of the 1989 CESAR/CEA (Center for Engi- 
neering Systems Advanced Research/Commissariat a 


"Energie Atomique) workshop on autonomous mobile 
robots (May 30-June 1, 1989). 
(CONF-8905329) 
DE90011283/GAR 


ORNL/TM-11540 
Program for preparing output data from a flow injection 
spectrometer for entry into AnaLis data base of the Ana- 
lytical Chemistry Division, Oak Ridge National Laboratory. 
DE90011282/GAR 059,847 
ORNL/TM-11550 
Nuclear Medicine Program progress report for quarter 
ending March 31, 1990. 
DE90013608/GAR 061,133 
ORNL/TM-11557 
Two-dimensional position-sensitive detectors for small- 
angle neutron scattering. 
062,002 


060,847 


DE90011285/GAR 


ORNL/TM-11563 
Finding supernodes for sparse matrix computations. 
DE90013626/GAR 061,013 
ORNL/TM-11568-VOL-1-NO-1 
Heavy-Section Steel Irradiation Program: Semiannual 
—- Report for October 1989-March 1990. 
UREG/CR-5591-V1-N1/GAR 061,674 
ORNL/TM-11573 
Characterization of explosives processing waste decom- 
position due to composting. Final, Phase 1 report. 
DE90011286/GAR 
ORNL/TR-3046 
a — Foreign trip report, September 4-Septem- 


ber 11, 198! 
DE90012361 /GAR 060,849 


ORNL-6572 
Implementation of complex many-to-many relations in 


focus. 
DE90011300/GAR 060,697 


ORNL-6578 
Physics Division progress report for period ending Sep- 
tember 30, 1989. 
DE90012022/GAR 062,005 


ORNL-6584 
Crack-Arrest Behavior in SEN Wide Plates of Low-Upper- 
Shelf Base Metal Tested under Nonisothermal Condi- 
tions: WP-2 Series. 
NUREG/CR-5451/GAR 
ORNL-6592 
Comparative hazard evaluation, an approach to regula- 
tion: Formaldehyde in drinking water. 
DE90012001/GAR 060,726 


ORNL-6615 
Evaluating protective actions for chemical agent emer- 


Beoot: 
E90012030/GAR 059,787 


Chemical characterization and toxicological evaluation of 
airborne mixtures: A system for generating mixed aero- 
sols from a petroleum based liquid and a fine solid. Final 


report. 
DE90011288/GAR 060,601 


Case Study: Multipollutant Indoor Air Quality Study of 300 
Homes in Kin — Tennessee. 
(EPA/600/D-90/126) 

B00. 263468/GAR 


OAK RIDGE NATIONAL LAB., TN. BIOLOGY DIV. 


Monoclonal Antibodies to Chlorinated Dibenzo-p-Dioxins. 
(EPA/600/J-86/536) 
PB90-265109/GAR 061,163 


OAK RIDGE NATIONAL LAB., TN. CARBON DIOXIDE 
INFORMATION ANALYSIS CENTER. 


ORNL/CDIAC-32 
Plan for intermodel comparison of atmospheric CO(sub 
2) projections with uncertainty analysis. 
059,718 


061,777 


061,673 


060,645 


DE90011298/GAR 


OAK RIDGE NATIONAL LAB., TN. NUCLEAR 
OPERATIONS ANALYSIS CENTER. 


ORNL/NOAC-232-VOL-11 
Precursors to Potential Severe Core Damage Accidents: 
1989. A Status Report. Main Report and Appendix A. 
NUREG/CR-4674-V11/GAR 061,644 


ORNL/NOAC-232-VOL-12 
Precursors to Potential Severe Core Damage Accidents: 
1989 A Status Report. Appendices B and C. 
NUREG/CR-4674-V12/GAR 061,645 


ORNL/NSIC-200-VOL-9-NO-7 
——— Event Report (LER) Compilation for Month of 


July 
NUREG/ CR-2000-V9-N7/GAR 061,642 


OESTERREICHISCHES FORSCHUNGSZENTRUM 
SEIBERSDORF G.M.B.H. 
NU-96/89 
Abschaetzung der Emissionen von Fluechtigen Organis- 
chen Verbindungen in Oesterreich. Kurzfassung (Apprais- 
al of Emissions of Volatile Organic Compounds in Austria. 
Abridged Version). 
PB90-260282/GAR 060,642 
NU-97/89 
Abschaetzung der Emissionen von Fluechtigen Organis- 
chen Verbindungen in Oesterreich (Appraisal of Emis- 
sions of Volatile ~ la Compounds in Austria). 
PB90-260290/GAR 060,643 





OEFZS-4491 
Abschaetzung der Emissionen von Fluechtigen Organis- 
chen Verbindungen in Oesterreich. Kurzfassung (Apprais- 
al of Emissions of Volatile Organic Compounds in Austria. 


Abridged Version). 
PB90-260282/GAR 060,642 


OEFZS-4492 
Abschaetzu 
chen Verbii 
sions of Volatile 
PB90-260290/GAR 


OFFICE NATIONAL D’ETUDES ET DE RECHERCHES 
AEROSPATIALES, CHATILLON (FRANCE). 


ONERA-RSF-1/3731-AY 
Resolution des Equations d’Euler Apliquee a un Rotor 
} a ag en Vol d’Avancement (Solution of Euler 
Equations Applied to a Helicopter Rotor in Moving Flight). 
PB90-263724/GAR 059,577 


ONERA-RT-21/3542-RY-082-R. 
Resolution Parametrique de Problemes Structuraux non 
Lineaires (Parametric Solution of Non-Linear Structural 
Problem: 
061,987 


der Emissionen von Fluechtigen Or. 
in Oesterreich (Appraisal of ~~ 
ic Compounds in Austria). 


Ss). 
PB90-269887/GAR 


OFFICE NATIONAL D’ETUDES ET DE RECHERCHES 
AEROSPATIALES, CHATILLON (FRANCE). DIRECTION DE 
L’AERODYNAMIQUE. 
ONERA-RSF-87/7078-AY 
Etude Theorique de |'Interaction Entre une Onde de 
Choc Oblique et une Couche Limite Turbulente se Deve- 
loppant sur une Paroi Chauffee (Theoretical Study of the 
a between an Oblique Shock Wave and a Tur- 
bulen Layer Forming on a Heated Wall). 
PBoo.270224/ AR 059,584 


OFFICE NATIONAL D’ETUDES ET DE RECHERCHES 
AEROSPATIALES, CHATILLON (FRANCE). DIRECTION 
SCIENTIFIQUE DES MATERIAUX. 
goo ll ann 
tudes Fondamentales sur les Composes Intermetalli- 
ques (Basic Research on Intermetallic Alloys). 
B00 270230/GAR 


ONERA-RT-15/3578-M 
Realisation d’Equipements Destines a la Confection d’E- 
lectrodes de Premiere Fusion en Alliage de Titane (Fabri- 
cation of Equipment to Make First-Melt Electrodes of Ti- 


taniu 
060,988 


060,987 


im Alloy). 
PB90-270240/GAR 
owes OF MANAGEMENT AND BUDGET, WASHINGTON, 


Offsets in Military 

PB90-215666/GAR 059,839 

Regulatory Program "4 the United States Government, 
1 1, 1990-March 31, 1991. 

PB90-238585/GAR 059,538 


U.S. Government Standard General Ledger. 
PB90-238726/GAR 059,539 


Initial OMB Sequester Report to the President and Con- 
ress for Fiscal Year 1991. 
'B90-267188/GAR 059,835 


OFFICE OF NATIONAL DRUG CONTROL POLICY, 
WASHINGTON, DC. 
Understandi Treatment. An Office of National 
Control Poli 


Drug hite Paper. 
PB90-215658/GAI 059,773 


OFFICE OF NAVAL RESEARCH LIAISON OFFICE, FAR 
EAST, APO SAN FRANCISCO 96503. 
ONR Far East Scientific Information Bulletin. Volume 15, 
Number 3, July-September 1990. 
AD-A224 815/1/GAR 060,822 


ONR (Office of Naval Research) Far East Scientific Infor- 
mation Bulletin. Volume 4, Number 4, October-December 


1989. 
PB90-180928/GAR 
OHIO STATE UNIV., COLUMBUS. 
NAS 1.26:180495 
Non-Linear Dynamic Analysis of Geared Systems, Part 2. 
(NASA-CR- 180495) 
N90-23732/2/GAR 060,830 


MS AP cnet Cy 
(NASA-CR-186692, . 
N90-23470/9/GA 062,925 
OHIO STATE UNIV., COLUMBUS. DEPT. OF ELECTRICAL 
ENGINEERING 


Automated. Handling and Assembling of Non-Rigid Ob- 


AD-A224 585/0/GAR 060,840 


OHIO STATE UNIV., COLUMBUS. DEPT. OF WELDING 
ENGINEERING. 
DOE/ER/13749-2 
Investigation of ultrasonic wave interactions with fluid- 
saturated porous rocks. (Progress report). 
DE90012868/GAR 061,361 
OHIO WESLEYAN UNIV., DELAWARE. DEPT. OF 
PSYCHOLOGY. 


Analysis of Retinal Function Following Laser Irradiation. 
AD-A225 021/5/GAR 061,200 


OKLAHOMA COOPERATIVE FISH AND WILDLIFE 
RESEARCH UNIT, STILLWATER. 
Species Profiles. Life Histories and Environmental Re- 


uirements of Coastal Fishes and Invertebrates (South 
). Reef-Building Tube Worm. 


060,191 


CORPORATE AUTHOR INDEX 


(FWS-82/11.115) 
AD-A224 840/9/GAR 061,700 


OKLAHOMA STATE UNIV., STILLWATER. DEPT. OF 
PHYSICS. 


Optical Applications of Laser-Induced Gratings in Eu 
Glasses. 


Doped h 

(ARO-25478.8-PH) 

AD-A224 633/8/GAR 
OKLAHOMA UNIV., NORMAN. 

Evaluation of the Criterion Task Set. Part 1. Appendices 

A and B. Univariate Summaries. 

(AAMRL-TR-90-008) 

AD-A225 188/2/GAR 059,770 
OKOCHI MEMORIAL FOUNDATION, TOKYO (JAPAN). 

ETDE/JP-mf-0505613 

Okochi-sho jusho —_ hokokusho 1988 nendo (dai 35 

kai). (Report on Okochi-Prize awarded achievements for 

1988(35th) commendation). 

DE90505613/GAR 061,639 


cee TECHNOLOGIES CORP., SAN ANTONIO, 


061,795 


Armed Services Vocational Battery (ASVAB): Integrative 

Review of Validity Studies. 

(AFHRL-TR-90-22) 

AD-A225 074/4/GAR 061,296 
OREGON DEPT. OF FISH AND WILDLIFE, CORVALLIS. 

DOE/BP/92122-1 
Developing a predation index and ery ways to 
reduce salmonid losses to predation in the Columbia 


River Basin. Annual progress report, August 1988-Sep- 
tember 1989. 
DE90014145/GAR 061,433 


OREGON DEPT. OF FISH AND WILDLIFE, PORTLAND. 


DOE/BP/35769-1 
Umatilla Basin Habitat Improvement Project. Annual 


—_ 1989. 
DE90014141/GAR 060,733 


OREGON STATE HIGHWAY DIV., SALEM. MATERIALS 
AND RESEARCH SECTION. 


Evaluation of Performance and Cost-Effectiveness of 
Thin Pavement Surface Treatments. 
(FHWA/OR/RD-90/10) 
PB90-266495/GAR 


OREGON STATE UNIV., CORVALLIS. COLL. OF 
PHARMACY. 


Effects of Pressure on Membrane-Associated Receptors 

and Effector Elements. 

AD-A224 871/4/GAR 061,097 
OREGON STATE UNIV., CORVALLIS. DEPT. OF 
FISHERIES AND WILDLIFE. 


Species Profiles. Life Histories and Environmental Re- 
quirements of Coastal Fishes and Invertebrates (Pacific 


060,016 


) 
AD-A224 836/7/GAR 


OREGON UNIV., EUGENE. 
Energetic X-ray Processes in Atoms. 
(AFOSR-TR-90-0835) 
AD-A224 997/7/GAR 


Stereopsis and the Combination of Surface Cues. 
AD-A225 109/8/GAR 061,201 


OREGON UNIV., EUGENE. DEPT. OF PSYCHOLOGY. 
Explorations of Anatomy of Connectionist Models for 
Visual Lexical Access. 
(AFOSR-TR-90-0729) 

AD-A224 845/8/GAR 
OTT ENGINEERING, INC., BELLEVUE, WA. 
DOE/ID/12481-2 
Inexpensive cross-flow hydropower turbine at the Arbuck- 
le Mountain Hydroelectric Project. Field test report. 
DE90011275/GAR 060,348 

PACIFIC NORTHWEST FOREST AND RANGE 

EXPERIMENT STATION, CORVALLIS, OR. FORESTRY 

SCIENCES LAB. 

DOE/BP/16726-5 
Influence of habitat modifications on habitat composition 
and anadromous saimonid — in Fish Creek, 
Oregon, 1983--88. Annual report, 1 deine 


061,696 


061,995 


059,779 


DE90014143/GAR 

PARAMETER, INC., ELM GROVE, WI. 
PARAMETER/IE-188 

Closeout of IE Bulletin 83-05: ASME Nuclear Code 

Pumps and Spare Parts Manufactured by the Hayward 

Tyler Pump Company. 

NUREG/CR-5297/GAR 
PARIS-11 UNIV., ORSAY (FRANCE). 

FRNC-TH-3576 

Contribution to the structural study of petroleum deposit 

by nuclear magnetic resonance. 

DE90501036/GAR 060,481 
PARIS-11 UNIV., ORSAY (FRANCE). INST. DE PHYSIQUE 
NUCLEAIRE. 

IPNO-TH-87-82 

— of a phase transition in nuclear breakup. 

DE90756442/GAR 
PARIS-6 UNIV. (FRANCE). 

Epidemiologie et Biologie des Affections Retrovirales Hu- 

= ve and Biology of Human Retroviral 

nesses). 


061,646 


062,259 


PARSONS (RALPH M.) CO., PASADENA, CA. 


PB90-266974/GAR 061,212 


PARKE MATHEMATICAL LABS., INC., CARLISLE, MA. 


Growth and Characterization of Ill-V Epitaxial Films. 
(RADC-TR-89-330) 
AD-A225 087/6/GAR 


PARSONS (RALPH M.) CO., PASADENA, CA. 
DOE/RL/10436-T2 
Integral Monitored Retrievable S' (MRS) Facili 
conceptual basis for design. aiiaed m 
DE90013333/GAR 
DOE/RL/10436-T2-Vol.1-Bk.1 
Integral Monitored Retrievable Storage (MRS) ad 
poe anges aby maggie Book 1, Design de- 


scription, executive 
DE90013334/GAR 061,566 


DOE/RL/10436-T2-Vol.1-Bk.2 
pes te: Monitored Retrievable Storage (MRS) Facil 
conceptual design report. Volume 1, Book 2, Design de- = 


DEb00TS 13335/GAR 061,567 


DOE/RL/10436-T2-Vol.1-Bk.3 
Integral Monitored Retrievable Storage (MRS) aay 
conceptual design report. Volume 1, Book 3, Design de- 
scription. 

DE90013336/GAR 

DOE/RL/10436-T2-Vol.1-Bk.4 
Integral Monitored Retrievable Storage (MRS) a 
ule anna Book 4, Design de- 
DE$0013337/GAR 

DOE/RL/10436-T2-Vol.2 
Integral Monitored Retrievable Sa oman (MRS) oa 
conceptual — report. Volume 2, 
5E90013398/GAR 

DOE/RL/10436-T2-Vol.3-Bk.1 
Integral Monitored Retrievable Storage i Facility 
pea ona design report. Volume 3, Book 1, Design 
5290013399/GAR 


DOE/RL/10436-T2-Vol.3-Bk.2 
Integral Monitored Retrievable a ag -— Facility 
conceptual , Design 


061,937 


061,565 


061,568 
061,569 
061,570 


061,571 


design report. Volume 3, Book 2. 


drawii 

DE90013340/GAR 
DOE/RL/10436-T2-Vol.4-Bk.1 

Integral Monitored Retrievable yy | a - 

— design report. Volume 4, Book 1 

DE90013341/GAR 
DOE/RL/10436-T2-Vol.4-Bk.2 

Integral Monitored Retrievable a. — Facility 

conceptual design report. Volume 4, Book 2, Calcula- 

tions. 

DE90013342/GAR 
DOE/RL/10436-T2-Vol.4-Bk.3 . 

Integral Monitored Retrievable Storage (MRS) Facility 

conceptual design report. Volume 4, Book 3, Caicula- 

tions. 

DE90013343/GAR 
DOE/RL/10436-T2-Vol.4-Bk.4 

Integral Monitored Retrievable ate -_ Facility 

— design report. Volume 4, Book 4, Caicula- 

DE90013344/GAR 
DOE/RL/10436-T2-Vol.4-Bk.5 

Integral Monitored Retrievable Storage (MRS) Facility 

conceptual design report. Volume 4, Book 5, Calcula- 

tions. 

DE90013345/GAR 061,577 
DOE/RL/10436-T2-Vol.4-Bk.6 ° — 

Integral Monitored Retrievable +e (MRS) Facility 

conceptual design report. Volume 4, Book 6, Calcuia- 

tions. 

DE90013346/GAR 061,578 
DOE/RL/10436-T2-Vol.4-Bk.8 

Integral Monitored Retrievable oe (MRS) Facility 

conceptual design report. Volume 4, Book 8, Calcula- 

tions. 

DE90013348/GAR 061,579 
DOE/RL/10436-T2-Vol.4-Bk.9 

Integral Monitored Retrievable ae (MRS) Facility 

conceptual design report. Volume 4, Book 9, Calcula- 

tions. 

DE90013249/GAR 
DOE/RL/10436-T2-Vol.4-Bk.10 

Integral Monitored Retrievable S (MRS) Facility 

conceptual design report. Volume 4, 10, Caicula- 

tions. 

DE90013250/GAR 061,541 
DOE/RL/10436-T2-Vol.4-Bk.11 

Integral Monitored Retrievable St (MRS) Facility 

conceptual design report. Volume 2, Book 11, Calcula- 

tions. 

DE90013251/GAR 
DOE/RL/10436-T2-Vol.4-Bk.12 

Integral Monitored Retrievable S' 

conceptual design report. Volume 4. 


tions. 
DE90013252/GAR 


061,572 


061,573 


061,574 


061,575 


061,576 


061,540 


061,542 


(MRS) Facility 
12, Calcula- 


061,543 
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DOE/RL/10436-T2-Vol.4-Bk.13 » 
Integral Monitored Retrievable —— o/ Facility 
conceptual design report. Volume 4, 13, Calcula- 


tions. 

DE90013253/GAR 061,544 
DOE/RL/10436-T2-Vol.4-Bk.14 

Integral Monitored Retrievable Stora: 

conceptual design report. Volume 4, 

tions. 

DE90013254/GAR 


DOE/RL/10436-T2-Vol.4-Bk.15 
Integral Monitored Retrievable —— (MRS) Facility 
conceptual design report. Volume 4, Book 15, Calcula- 


tions. 

DE90013255/GAR 061,546 
DOE/RL/10436-T2-Vol.5-Bk.1 

Integral Monitored Retrievable Stora 

conceptual design report. Volume 5, 

mate summaries. 

DE90013256/GAR 
DOE/RL/10436-T2-Vol.5-Bk.2 a 

Integral Monitored Retrievable Storage (MRS) Facility 

conceptual design report. Volume 5, 2, Cost esti- 


mate. 

DE90013257/GAR 
DOE/RL/10436-T2-Vol.5-Bk.3 

Integral Monitored Retrievable Stora 

conceptual design report. Volume 5, 


mate. 
DE90013258/GAR 


DOE/RL/10436-T2-Vol.5-Bk.4 
Integral Monitored Retrievable Storage (MRS) Facility 
conceptual design report. Volume 5, Book 4, Cost esti- 


mate. 

DE90013259/GAR 061,550 
DOE/RL/10436-T2-Vol.5-Bk.5 

Integral Monitored Retrievabie a Facility 

conceptual design report. Volume 5, 5, Cost esti- 


mate. 
DE90013260/GAR 061,551 


DOE/RL/10436-T2-Vol.5-Bk.6 
Integral Monitored Retrievable Stora 
conceptual design report. Volume 5, 


mate. 
DE90013261/GAR 


DOE/RL/10436-T2-Vol.5-Bk.7 
Integral Monitored Retrievable Storage (MRS) Facility 
conceptual design report. Volume 5, Book 7, Cost esti- 


mate. 
DE90013262/GAR 061,553 


DOE/RL/10436-T2-Vol.5-Bk.8 
Integral Monitored Retrievable Storage (MRS) Facility 
conceptual design report. Volume 5, Book 8, Cost esti- 


mate. 
DE90013263/GAR 061,554 


DOE/RL/10436-T2-Vol.5-Bk.9 
Integral Monitored Retrievable Stora 
conceptual design report. Volume 5, 


mate. 
DE90013264/GAR 


DOE/RL/10436-T2-Vol.5-Bk.10 
Integral Monitored Retrievable Storage (MRS) Facility 
conceptual design report. Volume 5, Book 10, Cost esti- 


mate. 
DE90013265/GAR 061,556 


DOE/RL/10436-T2-Vol.6-Bk.1 
Integral Monitored Retrievable Storage (MRS) Facility 
conceptual design report. Volume 6, Book 1, Design 


studies. 
DE90013266/GAR 061,557 


DOE/RL/10436-T2-Vol.6-Bk.2 
Integral Monitored Retrievable Storage (MRS) Facility 
conceptual design report. Volume 6, Book 2, Design 


studies. 
DE90013267/GAR 061,558 


DOE/RL/10436-T2-Vol.7 
integral Monitored Retrievable Storage (MRS) Facility 
conceptual ign report. Volume 7, Geotechnical de- 
scription, Clinch River Site, basis for design. 
061,559 


(MRS) Facility 
14, Calcula- 


061,545 


(MRS) Facility 
1, Cost esti- 


061,547 


061,548 


(MRS) Facility 
k 3, Cost esti- 


061,549 


(MRS) Facility 
6, Cost esti- 


061,552 


(MRS) Facility 
9, Cost esti- 


061,555 


DE90013268/GAR 


MRS-07-Vol.1-Bk.4 
Integral Monitored Retrievable Storage (MRS) Facility 
conceptual design report. Volume 1, Book 4, Design de- 


scription. 
DE90013337/GAR 061,569 


MRS-11 
Integral Monitored Retrievable Storage (MRS) Facility 
n. 


conceptual basis for 
DE90013333/GAR 061,565 


MRS-11-Vol.1-Bk.1 
Integral Monitored Retrievable Storage (MRS) Facility 
design report. Volume 1, Book 1, Design de- 
executive summary. 
061,566 


scription, 
DE90013334/GAR 
MRS-11-Vol.1-Bk.2 
Integral Monitored Retrievable Storage (MRS) Facility 
po ag design report. Volume 1, Book 2, Design de- 


scription. 
DE90013335/GAR 061,567 


MRS-11-Vol.1-Bk.3 
Integral Monitored Retrievable Storage (MRS) Facility 
conceptual design report. Volume 1, Book 3, Design de- 
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DE90013336/GAR 
MRS-11-Vol.2 ' - 
Integral Monitored Retrievable Storage (MRS) Facility 
conceptual design report. Volume 2, Regulatory assess- 
ment document. 
DE90013338/GAR 061,570 
MRS-11-Vol.3-Bk.1 ‘ ae 
Integral Monitored Retrievable Storage (MRS) Facility 
conceptual design report. Volume 3, Book 1, Design 


drawings. 

DE90013339/GAR 061,571 
MRS-11-Vol.3-Bk.2 ; A 

Integral Monitored Retrievable Storage (MRS) Facility 

conceptual design report. Volume 3, Book 2, Design 


drawings. 

DE90013340/GAR 061,572 
MRS-11-Vol.4-Bk.1 * 

Integral Monitored Retrievable Storage (MRS) Facility 

conceptual design report. Volume 4, Book 1, Calcula- 


tions. 
DE90013341/GAR 061,573 


MRS-11-Vol.4-Bk.2 . is 
Integral Monitored Retrievable Storage (MRS) Facility 
conceptual design report. Volume 4, Book 2, Calcula- 


tions. 

DE90013342/GAR 061,574 
MRS-11-Vol.4-Bk.3 

Integral Monitored Retrievable Storage (MRS) Facility 

conceptual design report. Volume 4, Book 3, Calcula- 


tions. 
DE90013343/GAR 061,575 
MRS-11-Vol.4-Bk.4 


Integral Monitored Retrievable Storage (MRS) Facility 
conceptual design report. Volume 4, Book 4, Calcula- 


tions. 
DE90013344/GAR 
MRS-11-Vol.4-Bk.5 
Integral Monitored Retrievable Storage (MRS) Facility 
conceptual design report. Volume 4, Book 5, Calcula- 


tions. 
DE90013345/GAR 061,577 
MRS-11-Vol.4-Bk.6 


Integral Monitored Retrievable Storage (MRS) Facility 
conceptual design report. Volume 4, Book 6, Calcula- 


tions. 

DE90013346/GAR 061,578 
MRS-11-Vol.4-Bk.8 

Integral Monitored Retrievable Storage (MRS) Facility 

conceptual design report. Volume 4, Book 8, Calcula- 


tions. 

DE90013348/GAR 061,579 
MRS-11-Vol.4-Bk.9 

Integral Monitored Retrievable Storage (MRS) Facility 

conceptual design report. Volume 4, Book 9, Calcula- 


tions. 
DE90013249/GAR 061,540 


MRS-11-Vol.4-Bk.10 
Integral Monitored Retrievable Storage (MRS) Facility 
conceptual design report. Volume 4, Book 10, Calcula- 


tions. 
DE90013250/GAR 061,541 


MRS-11-Vol.4-Bk.11 
Integral Monitored Retrievable “4 (MRS) Facility 
conceptual design report. Volume 4, Book 11, Calcula- 


tions. 
DE90013251/GAR 


MRS-11-Vol.4-Bk.12 
Integral Monitored Retrievable Stora (MRS) Facility 
conceptual design report. Volume 4, Book 12, Calcula- 


tions. 
DE90013252/GAR 061,543 


MRS-11-Vol.4-Bk.13 
Integral Monitored Retrievable one (MRS) Facility 
conceptual design report. Volume 4, Book 13, Calcula- 


tions. 
DE90013253/GAR 


MRS-11-Vol.4-Bk.14 
Integral Monitored Retrievable “ee” (MRS) Facility 
conceptual design report. Volume 4, Book 14, Calcula- 


tions. 
DE90013254/GAR 


MRS-11-Vol.4-Bk.15 
Integral Monitored Retrievable Storage (MRS) Facility 
conceptual design report. Volume 4, Book 15, Calcula- 


tions. 
DE90013255/GAR 061,546 


MRS-11-Vol.5-Bk.1 
Integral Monitored Retrievable —- (MRS) Facility 
conceptual design report. Volume 5, Book 1, Cost esti- 
mate summaries. 
DE90013256/GAR 


MRS-11-Vol.5-Bk.2 
Integral Monitored Retrievable +} (MRS) Facility 
conceptual design report. Volume 5, Book 2, Cost esti- 


mate. 
DE90013257/GAR 


MRS-11-Vol.5-Bk.3 
Integral Monitored Retrievable Storage (MRS) Facility 
conceptual design report. Volume 5, Book 3, Cost esti- 


mate. 
DE90013258/GAR 061,549 


MRS-11-Vol.5-Bk.4 
Integral Monitored Retrievable nye ~ (MRS) Facility 
conceptual design report. Volume 5, Book 4, Cost esti- 
mate. 


061,568 


061,576 


061,542 


061,544 


061,545 


061,547 


061,548 


DE90013259/GAR 


MRS-11-Vol.5-Bk.5 
Integral Monitored Retrievable Storage (MRS) Facility 
conceptual design report. Volume 5, Book 5, Cost esti- 


mate. 
DE90013260/GAR 061,551 


MRS-11-Vol.5-Bk.6 
Integral Monitored Retrievable —- (MRS) Facility 
conceptual design report. Volume 5, Book 6, Cost esti- 


mate. 
DE90013261/GAR 061,552 
MRS-11-Vol.5-Bk.7 


Integral Monitored Retrievable Storage (MRS) Facility 
conceptual design report. Volume 5, Book 7, Cost esti- 


mate. 
DE90013262/GAR 


MRS-11-Vol.5-Bk.8 
Integral Monitored Retrievable —— (MRS) Facility 
conceptual design report. Volume 5, Book 8, Cost esti- 


mate. 
DE90013263/GAR 


MRS-11-Vol.5-Bk.9 
Integral Monitored Retrievable Storage (MRS) Facility 
conceptual design report. Volume 5, Book 9, Cost esti- 


mate. 
DE90013264/GAR 061,555 


MRS-11-Vol.5-Bk.10 
Integral Monitored Retrievable Storage (MRS) Facility 
conceptual design report. Volume 5, Book 10, Cost esti- 


mate. 
DE90013265/GAR 061,556 


MRS-11-Vol.6-Bk.1 
Integral Monitored Retrievable Storage (MRS) Facility 
conceptual design report. Volume 6, Book 1, Design 
studies. 
DE90013266/GAR 


MRS-11-Vol.6-Bk.2 
Integral Monitored Retrievable Storage (MRS) Facility 
conceptual design report. Volume 6, Book 2, Design 


studies. 
DE90013267/GAR 061,558 


MRS-11-Vol.7 
Integral Monitored Retrievable Storage (MRS) Facility 
conceptual design report. Volume 7, Geotechnical de- 
scription, Clinch River Site, basis for design. 
DE90013268/GAR 


061,550 


061,553 


061,554 


061,557 


061,559 


PATENT AND TRADEMARK OFFICE, WASHINGTON, DC. 
OFFICE OF TECHNOLOGY ASSESSMENT AND 
FORECAST. 


Buttons to Biotech: U.S. Patenting By Women, 1977 to 
1988. 1989 Update Supplement. 
PB90-267345/GAR 059,761 


PAUL SCHERRER INST., VILLIGEN (SWITZERLAND). 


ETDE/CH-mf-0507353 
Waermeertraege und Kenngroessen von Sonnenkollek- 
toren. Testmethoden und Resultate der Kollektortests. 
Testperioden 1978-1986. (Gross heat outputs and char- 
acteristic parameters of solar collectors. Test methods 
and results from the collector test periods 1978 to 1986). 
DE90507353/GAR 060,577 


ETDE/CH-mf-0507354 

Waermeertraege und Kenngroessen von Sonnenkollek- 
toren. Kurzfassung Kollektortestbericht, Testperioden 
1978-1986. Allgemeine Erlaeuterungen, Tabellen der 
Testresultate, Adressenverzeichnis. (Gross heat outputs 
and characteristic parameters of solar collectors. 
Abridged version of the collector test report, test periods 
1978 to 1986. Explanatory comments, tables of test re- 
sults, directory of addresses). 

DE90507354/GAR 060,578 


PECHAN (E.H.) AND ASSOCIATES, INC., DURHAM, NC. 


Emission Factors for Iron Foundries: Criteria and Toxic 
Pollutants. 
(EPA/600/2-90/044) 


PB90-266743/GAR 060,652 


PENNSYLVANIA DEPT. OF TRANSPORTATION, 
HARRISBURG. BUREAU OF BRIDGE AND ROADWAY 
TECHNOLOGY. 


PA-89-034 + 81-07 
Evaluation of AC-10 Asphalt Cement. 


PB90-262775/GAR 059,988 


PENNSYLVANIA STATE UNIV., STATE COLLEGE. 
APPLIED RESEARCH LAB. 


Fundamental Hydrodynamics Research. 


AD-A225 030/6/GAR 061,814 


PENNSYLVANIA STATE UNIV., UNIVERSITY PARK. 


DOE/PC/89877-2 
Catalyst dispersion and activity under conditions of tem- 
perature-staged liquefaction. Technical progress report, 
January-March 1990. 
DE90013059/GAR 059,920 


Calculation of Containment Concentrations While Coating 
the Interior of a Bulk Storage Fuel Tank. 
AD-A224 930/8/GAR 060,590 


PENNSYLVANIA STATE UNIV., UNIVERSITY PARK. DEPT. 
OF AEROSPACE ENGINEERING. 


NAS 1.26:186662 
Preliminary Subsystem Designs for the Assured Crew 
Return Vehicle (ACRV), Volumes 1-3. 
(NASA-CR- 186662) 


N90-23455/0/GAR 062,322 





PENNSYLVANIA STATE UNIV., UNIVERSITY PARK. DEPT. 
OF PHYSICS. 


Acoustic Studies of New Materials: Quasicrystals, Low- 
Loss Glasses, and High Tc Superconductors. 
AD-A225 190/8/GAR 061,946 


PHYSICAL DYNAMICS, INC., ARLINGTON, VA. RES 
OPERATIONS DIV. 
RES-FR-009-90 

SSBN Tactical Security Exercise Simulator and Tactical 

Development Computer Program. 

AD-A225 028/0/GAR 061,319 
PHYSICS AND ELECTRONICS LAB. RVO-TNO, THE 
HAGUE (NETHERLANDS). 

FEL-89-A267 

Quality of Expert Systems: Methods and Techniques-- 

Translation. 

(TDCK-89-3867) 

AD-A225 059/5/GAR 


FEL-89-A281 
KIBOWI: A Training Wargame for the Royal Netherlands 
--Translation. 


(TDCK-89-3880) 
AD-A225 061/1/GAR 


FEL-89-A368 
Description of Sea Wave Motion and Its Influence on the 
Altitude Control of Seaskimming Missiles--Translation. 
(TDCK-89-4466) 
AD-A225 066/0/GAR 061,329 


FEL-89-B277 
GaAs MMIC Mixer for 8-12GHz, Based on 0.5 microme- 
ter Gate Length D-MESFETS. Volume 1. Design and 
Layout--Translation. 
(TDCK-3879) 
AD-A225 062/9/GAR 


FEL-89-B286 
Design of an X-Band PIN Diode Phase Shifter by Com- 
puter Optimization--Translation. 
(TOCK-89-3869) 

AD-A225 060/3/GAR 


FEL-89-B336 
Measurement Results of the FEL-TNO Planar Rectangu- 
lar Near Field Facility (1978-1989)--Translation. 
(TDOCK-89-4573) 

AD-A225 065/2/GAR 


FEL-90-B092 
Planar Near-Field Measurement of Non-Reciprocal An- 
tennas--Translation. 
(TDCK-90-1227) 
AD-A225 063/7/GAR 

FEL-90-B114 
Feasibility Study of a Non-Reciprocal Latched Ferrite 
Phase Shifter in the 92-96 GHz Frequency Band--Trans- 
lation. 
(TDCK-90-1230) 
AD-A225 064/5/GAR 

PIPER AND MARBURY, WASHINGTON, DC. 


Environmental Liabilities of Government Contractors and 
Agencies. 
060,774 


060,221 


061,320 


060,267 
060,266 
060,263 


060,262 


060,268 


N90-24186/0/GAR 


PITTSBURGH UNIV., PA. DEPT. OF CHEMICAL AND 
PETROLEUM ENGINEERING. 
DOE/PC/79928-T8 
Solid superacids as coal liquefaction catalysts. Quarterly 
a , October 1989-January 1990. 
DE90009021/GAR 059,904 
DOE/PC/90958-T11 
Study of dense phase cohesive coal transport in plugs. 
Quarterly report, January-March 1990. 
DE90008963/GAR 060,448 


PITTSBURGH UNIV., PA. LEARNING RESEARCH AND 
DEVELOPMENT CENTER. 
UPITT/LRDC/ONR/KUL-90-04 
Mechanism of Restructuring in Geometry. 
AD-A224 740/1/GAR 059,767 


Heed UNIV. (FRANCE). LAB. DE PSYCHOLOGIE DU 


Chronopsychologie des Processus Cognitifs (Chronopsy- 
chology of nitive Processes). 
PB90-267584/GAR 059,771 


POLYTECHNIC UNIV., BROOKLYN, NY. 
In situ Fault Detection by the Hybrid Ray Mode Method. 


(AFOSR-TR-90-0829) 
AD-A224 735/1/GAR 060,808 


PRINCETON UNIV., NJ. COGNITIVE SCIENCE LAB. 
CSL-29 
Access and Use of Previous Solutions in a Problem Solv- 
ing Situation. 
(ARI-A-90-04) 
AD-A224 717/9 
PRINCETON UNIV., NJ. DEPT. OF ELECTRICAL 
ENGINEERING AND COMPUTER SCIENCE. 
Adaptive Equalizer Using Finite-Bit Power-of-Two Quan- 
tizer. 
(AFOSR-TR-90-0797) 
AD-A224 660/1/GAR 


PRINCETON UNIV., NJ. PLASMA PHYSICS LAB. 
PPPL-2688 
Magnetic reconnection of plasma toroids with co- and 
counter-helicity. 
061,889 


059,766 


061,068 


DE90013501/GAR 


CORPORATE AUTHOR INDEX 
RESEARCH INST. FOR ADVANCED COMPUTER SCIENCE, 


PPPL-2696 
Instrument for measuring the momentum flux from atomic 
and charged particle jets. 
DE90013620/GAR 


PPPL-2698 
Ballistic contributions to heat pulse propagation on TFTR. 
DE90014714/GAR 061,903 


PPPL-2702 
Power radiated from ITER and CIT by impurities. 
DE90014715/GAR 


PPPL-2704 
‘new’ approach to the quantitative statistical dynamics of 
plasma turbulence: The optimum theory of rigorous 
bounds on steady-state transport. 
DE90013499/GAR 


PPPL-2705 
Deuterium recycling, confinement, and limiter flux in 


TFTR. 
DE90014713/GAR 


PPPL-2707 
Measurement of iron transport in TFTR by charge ex- 
change recombination spectroscopy. 
DE90013500/GAR 


PPPL-2709 
Application of correlation techniques to the angular spec- 
trum of scattered radiation from tokamak plasmas. 
DE90013621/GAR 061,893 


PPPL-2710 
Near-field characterization of hydr 
ation on the TFTR diagnostic neutral 
DE90014712/GAR 


PPPL-2711 
Diagnostic method for measuring plasma-induced vol- 
tages on the PBX-M stabilizing shell. 
DE90013563/GAR 


PSI TECHNOLOGY CO., ANDOVER, MA. 


DOE/PC/90751-T4-Pt.2 
Transformations of inorganic coal constituents in com- 
bustion systems: Part 2, Sections 7 and 8; Appendices A 
and B. Phase 1 final report, October 25, 1986-December 
29, 1989 —e quarterly report No. 13, October-De- 
cember 29, 1 
5900 14468/GAR 


PSI-1024/TR-1010-Pt.2 
Transformations of inorganic coal constituents in com- 
bustion systems: Part 2, Sections 7 and 8; Appendices A 
and B. Phase 1 final report, October 25, 1986-December 
29, 1989 including quarterly report No. 13, October-De- 
cember 29, 1989. 
DE90014468/GAR 060,052 


PURDUE UNIV., LAFAYETTE, IN. 


DOE/CE/40772-T4 
Production of chemicals from food processing wastes 
using a novel fermenter separator. Annual progress 
report, September 1988-December 1989. 
DE90012542/GAR 060,699 


Belief Combination and Propagation in a Lattice-Struc- 
tured Inference Network. 

(ARO-26656.1-MA) 

AD-A224 772/4/GAR 060,219 


PURDUE UNIV., LAFAYETTE, IN. SCHOOL OF CHEMICAL 
ENGINEERING. 


DOE/PC/79914-T11 
Macromolecular coal structure as reveaied by novel diffu- 
sion tests. Quarterly technical report, January 15, 1990- 
April 15, 1990. 

DE90011452/GAR 060,457 


PURDUE UNIV., LAFAYETTE, IN. SCHOOL OF CIVIL 
ENGINEERING. 


Automated Excavation Study. 
AD-A224 982/9/GAR 


Completion Cost Trend Analysis. 
AD-A224 983/7/GAR 


RADIAN CORP., AUSTIN, TX. 


DCN-89-259-044-04 
Test and Evaluation of a Poiymer Membrane Preconcen- 


trator, Final Report. 
PB90-267196/GAR 060,653 


Air/Superfund National Technical Guidance Study Series. 
Volume 2. Estimation of Baseline Air Emissions at Super- 
fund Sites (Revised). 
(EPA/450/1-89-002A) 
PB90-270588/GAR 


RADIAN CORP., RESEARCH TRIANGLE PARK, NC. 


DCN-90-209-028-11 
Evaluation of SCR NOx Controls for Small Natural Gas- 
Fueled Prime Movers. Phase 1. Topical Report. 
(GRI-90/0138) 

PB90-270398/GAR 


Nonmethane Organic Compound Monitoring Program and 
Three-Hour Air Toxics Monitoring Program, 1989. 
(EPA/450/4-90/011) 

PB90-265331/GAR 


RADIAN CORP., RESEARCH TRIANGLE PARK, NC. 
PROGRESS CENTER. 


DCN-89-203-099-07-07 
National Air Toxics Information Clearinghouse: Bibliogra- 
phy of Selected Reports and Federal Register Notices 
Related to Air Toxics. Volume 3. Citations, 1989. 
(EPA/450/3-89/025) 


061,892 


061,904 


061,887 


061,902 


061,888 


nm and helium oper- 
beam. 
061,901 


061,890 


060,052 


059,987 


059,528 


060,717 


060,076 


060,647 


PB90-270570/GAR 


REDSTONE SCIENTIFIC INFORMATION CENTER, 
REDSTONE ARSENAL, AL. 
RSIC-BIB-3 
Total Quality Management (TQM) Bibliography. 
(SBI-AD-E951-514) 
AD-A224 994/4/GAR 


RSIC-BIB-4 
ow on Metrication, January 1977 to August 


(SBP AD-E951-5 132) 
AD-A224 996/9/GAR 


REGENSBURG UNIV. (GERMANY, F.R.). 
NATURWISSENSCHAFTLICHE FAKULTAET 4 - CHEMIE 
UND PHARMAZIE. 


Bestimmung von Spurenmetallen in Proben aus der mar- 
inen Umgebung und der Antarktis als Grundlage fuer das 
Verstaendnis des atmosphaerischen Transportes von 
Schwermetallen und Analyse von Metalispuren in Reinst- 
kupfermatrices. (Determination of trace metals in sam- 
ples from the marine environment and the Antarctic as a 
basis for understanding the atmospheric transport of 
heavy metals, and analysis of metal traces in ultra-pure 


oC matrices). 

TIB/A90-81410/GAR 060,661 
REGIONAL ECONOMIC DEVELOPMENT ASSOCIATES, 
INC., MINNEAPOLIS, MN. 


Business Volatility and Economic Growth. 
PB90-269226/GAR 059,845 


RESEARCH INST. FOR ADVANCED COMPUTER SCIENCE, 
MOFFETT FIELD, CA. 


NAS 1.26:180359 
Numerical Solution of Large Lyapunov Equations. 
(NASA-CR-180359) 
N90-24010/2/GAR 


NAS 1.26:180363 
Parallel Solution of Parabolic Equations. 
(NASA-CR- 180363) 
N90-24009/4/GAR 


NAS 1.26:180368 
Bernstein Type Inequalities and a Weighted Chebyshev 
Approximation Problem on Ellipses. 
(NASA-CR- 180368) 
N90-24011/0/GAR 


NAS 1.26:180370 
Distributed User Services for Supercomputers. 
(NASA-CR- 180370) 
N90-23976/5/GAR 


NAS 1.26:180699 
Performance Analysis of CCSDS Path Service. 
(NASA-CR- 180699) 
N90- 20467 /6/GAR 


NAS 1.26:181465 
Chebyshev Polynomials Are Not Always Optimal. 
(NASA-CR- 181465) 
N90-24008/6/GAR 


NAS 1.26:181528 
Bayesian Learning. 
(NASA-CR- 181528) 
N90-24082/1/GAR 


NAS 1.26:181568 
Distributed Program Composition System. 
(NASA-CR-181568) 
N90-23911/2/GAR 


NAS 1.26:181575 
Explicitly Solvable Complex Chebyshev Approximation 
Problems Related to Sine Polynomials. 
(NASA-CR- 181575) 
N90-24007/8/GAR 


NAS 1.26:181576 
Internet Worm. 
(NASA-CR- 181576) 
N90-23910/4/GAR 


RIACS-TR-89.3 
Internet Worm. 
(NASA-CR- 181576) 
N90-23910/4/GAR 


RIACS-TR-89.4 
Explicitly Solvable Complex Chebyshev Approximation 
Problems Related to Sine Polynomials. 
(NASA-CR- 181575) 
N90-24007/8/GAR 


RIACS-TR-89.6 
Distributed Program Composition System. 
(NASA-CR- 181568) 
N90-23911/2/GAR 


RIACS-TR-89.12 
Bayesian Learning. 
(NASA-CR-181528) 
N90-24082/1/GAR 


RIACS-TR-89.13 
Performance Analysis of CCSDS Path Service. 
(NASA-CR- 180699) 
N90-23457/6/GAR 


RIACS-TR-89.17 
Chebyshev Polynomials Are Not Always Optimal. 
(NASA-CR- 181465) 
N90-24008/6/GAR 
RIACS-TR-89.18 
Distributed User Services for Supercomputers. 


060,658 


059,529 


059,842 


060,201 


060, 187 


061,023 


061,022 


060,164 


061,021 


060,228 


061,021 


061,022 
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(NASA-CR-180370) 
N90-23976/5/GAR 


RIACS-TR-89.19 
Parallel Solution of Parabolic Equations. 
(NASA-CR- 180363) 
N90-24009/4/GAR 


RIACS-TR-89.20 
Numerical Solution of Large Lyapunov Equations. 
(NASA-CR-180359) 

N90-24010/2/GAR 


RIACS-TR-89.21 
Bernstein Type Inequalities and a Weighted Chebyshev 
ximation Problem on Ellipses. 
|\SA-CR- 180368) 

N90-24011/0/GAR 061,023 
RESEARCH INST. FOR POLYMERS AND TEXTILES, 
YATABE (JAPAN). 

Bulletin of Research Institute for Polymers and Textiles, 

No. 161, 1990-3. 

PB90-268707/GAR 059,964 


RESEARCH TRIANGLE INST., RESEARCH TRIANGLE 
PARK, NC. 


060,187 


060,207 


RTI/3624/46-02FR 
Youth Attitude Tracking Study Il. [aw Tabula- 
tions of Data Collected in the Fall, 1 
AD-A225 166/8/GAR 061,310 


a | Factors and Retention: First Annual In Process 


(ARI-RN-90- 


-25) 
AD-A224 932/4/GAR 061,284 


I t of Military Life on Spouse Labor Force Outcomes. 
(ARI-RN-90-21) 
AD-A224 934/0/GAR 061,327 


Family Impacts on the Retention of Military Personnel. 
(ARI-RR-1556) 

AD-A225 084/3/GAR 061,297 
Family Adaptation in the Military. 

(ARI-RR-1559) 

AD-A225 085/0/GAR 061,298 
1988 Troop Program Unit Attritee Research Project: Tab- 
ular Descriptions of the U.S. Army Reserve. 
(ARI-RP-90-18) 

AD-A225 116/3/GAR 059,535 


1988 Troop Program Unit Attritee Research Project: Tab- 
ular Desciptione of the Army National Guard. 
(ARI-RP-90-17) 
AD-A225 117/1/GAR 061,300 
RESOURCE INTERNATIONAL, INC., WESTERVILLE, OH. 
Study to Develop a Base of Data for Joint Repair Tech- 
niques. User’s Manual. 


(FHWA/OH-89/007) 
PB90-266115/GAR 


RHODE ISLAND UNIV., KINGSTON. DEPT. OF 
ELECTRICAL ENGINEERING. 

Robust, Adaptive Filtering for Data Transmission. 

(ARO-24373.24.MA-SDI) 

AD-A224 853/2/GAR 
RHODE ISLAND UNIV., NARRAGANSETT. 
INTERNATIONAL COASTAL RESOURCES MANAGEMENT 
PROJECT. 

TR-E-6 

awe a Sustainable Shrimp Mariculture Industry in 
(AID-PN-ABD-965) 
PB90-269747/GAR 


RHOMED, INC., ALBUQUERQUE, NM. 


CONF-9003170-1 
One step Tc-99m labeling of antibodies for use in inflam- 


mation ima: maging. 
DE90012426/GAR 061,223 


DOE/ER/60899-2 
One An 4 Tc-99m labeling of antibodies for use in inflam- 


e901 2456) 3AR 061,223 
RICE UNIV., HOUSTON, TX. 
DOE/ER/45233-5 
Studies of ultrathin magnetic films and particle-surface 
interactions with spin-sensitive electron spectr 6 
pe nad report, 1 1989-31 October 1990. 
DE90013953/GAR 061,960 
RICE UNIV., HOUSTON, TX. DEPT. OF CHEMISTRY. 
TR-1 
Ethylene Chemisorption on Levitated Silicon Cluster lons: 
Evidence for Annealing. 
AD-A224 928/2/GAR 059,893 


TR-2 
Ammonia Chemisorption 
AD-A224 929/0/GAR 


060,007 


060,112 


059,655 


on Gallium Arsenide Clust 
059, 876 


TR-3 
Ultraviolet Photoelectron Spectra of Gallium Arsenide 


Clusters. 
AD-A224 927/4/GAR 
TR-4 


Ammonia Chemisorption 
AD-AZ24 949/8/GAR 


059,892 


ition Studies on Silicon Cluster lons. 


é 


ceed omega Cluster Beam Source for FT- 
AD-A224 948/0/GAR 059,895 
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TR-6 
Laser Annealing of Silicon Clusters. 
AD-A224 946/4/GAR 


TR-7 
Semiconductor Cluster Surface Chemistry. 
AD-A224 947/2/GAR 


RICE UNIV., HOUSTON, TX. DEPT. OF CIVIL 
ENGINEERING. 
REPT-40 
Seismic Response of Connections in Indeterminate R/C 
Frame Subassemblies. 
PB90-265943/GAR 059,825 


REPT-41 
Seismic Response of Connections in Indeterminate Flat- 
Slab Subassemblies. 
PB90-265968/GAR 059,826 


RICE UNIV., HOUSTON, TX. DEPT. OF ELECTRICAL AND 
COMPUTER ENGINEERING. 


eee Excited XUV and VUV Coherent Sources. 
(AFOSR-TR-90-0809) 
aD. A224 728/6/GAR 061,840 


RIJKSINSTITUUT VOOR DE VOLKSGEZONDHEID EN 
MILIEUHYGIENE, BILTHOVEN (NETHERLANDS). 


RIVM-728609001 
Ruimtelijke Variatie Chemische Samenstelling Grond- 
water in de Grensstreek Nederland-Belgie (Oostelijk 
Grensgebied) (Regional Variation of Chemical Composi- 
tion of Groundwater in the Border Region of the Nether- 
lands and Beigium (Eastern Border Region)). 
PB90-266818/GAR 060,751 


RIVM-728609001 

Appendix bij het Rapport Ruimtelijke Variatie van de Che- 
mische hectares ot F van het Grondwater in de Grens- 
streek Nederland-Belgie (Oostelijk Grensgebied) (Appen- 
dix to Regional Variation of Chemical Composition of 
Groundwater in the Border Region of the Netherlands 
and Belgium (Eastern Border Regicn)). 

PB90-266826/GAR 060,752 


ee ” ‘ia Aeteiaiee seees 

iodegradatie Xenobiotica erbeter ing 

van O-Cresol in Aanwezigheid van Actieve ened in 
Bioreactoren (Biodegradation of Xenobiotics Vil. Im- 
proved Removal of O-Cresol in Presence of Activated 
Carbon in Biocultures). 
PB90-257320/GAR 060,738 
Integrated Criteria Document, Copper: Effects. Republica- 
tion of Report No. 758474003, October 1987. Appendix 


to Report No. 758474009. 
PB90-265844/GAR 060,746 


RIJKSWATERSTAAT, RIJSWIJK (NETHERLANDS). DATA 
PROCESSING DIV. 
DIV/SWA-89/005 
Vectorization of the Continental Shelf Model. 
PB90-267592/GAR 


ROCHESTER UNIV., NY. 


DOE/ER/40425-249 
Nuclear structure theory. Technical progress report, Sep- 
tember 1, 1989-June 30, 1990. 
DE90013949/GAR 062, 186 


ROCHESTER UNIV., NY. DEPT. OF CHEMICAL 
ENGINEERING. 
DOE/PC/79921-T7 
Pore structure and reactivi 
sulfurization sorbents. Tec 
-March 1990. 
DE90010974/GAR 


ROCHESTER UNIV., NY. INST. OF OPTICS. 
Observation of the Collapse and Revival of a Rydberg 
Electronic Wave Packet. 
(ARO-24626.112-PH-UIR) 
AD-A224 778/1/GAR 061,992 


Helical Sense in Thermotropic Liquid Crystal Copolymers 
in Relation to the Structure of a Pendant Chiral Moiety. 
(ARO-24626. 109-PH-UIR) 

AD-A224 779/9/GAR 059,951 


moet _ an Aperture on the Spectrum of Partially Coher- 
ent Light. 

(ARO-24626. 106-PH-UIR) 
AD-A224 780/7/GAR 


ROCKET RESEARCH CO., REDMOND, WA. 
RRC-90-R-1439 

Hydroxylammonium Nitrate Compatibility Tests with Vari- 

ous Materials - A Liquid Propellant Study. 

(BRL-CR-636) 

AD-A224 594/2/GAR 061,771 
ROCKWELL INTERNATIONAL, CANOGA PARK, CA. 
ROCKETDYNE DIV. 

NAS 1.26:185223 

Health Management System for Rocket Engines. 

(NASA-CR-185223) 

N90-23574/8/GAR 060,094 


ROCKY MOUNTAIN FOREST AND RANGE EXPERIMENT 
STATION, FORT COLLINS, CO. 
FSGTR-RM-193 
Use ot Wilderness for Personal Growth, Therapy, and 


Educat 
PB90-; 266347/GAR 062,419 


“Geaeee Design-Dependent Sam 
indent and n- lent ing Pro- 
cedures: A Simulation Study. = 


059,877 


059,894 


061,742 


changes in hot coal gas de- 
nical progress report, Janu- 


060,600 


061,842 


PB90-266313/GAR 
ROME UNIV. (ITALY). IST. Di FISICA. 
ETN-90-96517 
Temperature Evolution of Single Particle Correlation 
Functions of TIP4P Water. 
059,942 


061,351 


N90-24119/1/GAR 


ETN-90-96529 
Method for Computing Eigenvalues and Eigenfunctions of 
Linear Differential Operators. 
N90-24013/6/GAR 061,024 


PREPRINT-694 
Temperature Evolution of Single Particle Correlation 
Functions of TIP4P Water. 
N90-24119/1/GAR 059,942 


PREPRINT-706 
Method for Computing Eigenvalues and Eigenfunctions of 
Linear Differential Operators. 
N90-24013/6/GAR 061,024 


ROUEN UNIV., MONT-SAINT-AIGNAN (FRANCE). GROUPE 
DE RECHERCHE EN ENDOCRINOLOGIE MOLECULAIRE. 


Stress et Reponse Surrenalienne (Stress and Adrenal 


Response). 
PB90-270265/GAR 061,236 


(ENGLA on ESTABLISHMENT, BEDFORD 


Flight Evaluation of an Advanced Engine Display and 
Monitoring System. 
AD-P005 983/2 059,600 


ROYAL AIRCRAFT ESTABLISHMENT, FARNBOROUGH 
(ENGLAND). 


rational Load Measurements on Service Helicopters. 
P005 982/4 059,599 


ROYAL AUSTRALIAN NAVY, CANBERRA. 
PSYCHOLOGICAL RESEARCH UNIT 1. 
DPSYCH-N-RN-2/90 
Effects of Age, Educational Level and Branch Member- 
ship Upon the Attitudes of Young, Male RAN Officers. 
Part 2. Between Branches. 
(DODA-AR-005-841) 
AD-A224 816/9/GAR 


ROYAL NETHERLANDS AIR FORCE, VOLKEL. 


Development, ba agy | and Evaluation of a Night Vision 
Goggle Compatible BO-105 for Night Low Level Oper- 


AD- P00 990/7 060,246 


ROYAL SIGNALS AND RADAR ESTABLISHMENT, 
MALVERN (ENGLAND). 
RSRE-MEMO-4348 
Theoretical and Ex 

and Visible Laser 


ie 
(DRIC-BR-114075) 
AD-A224 991/0/GAR 061,851 


RUTGERS - THE STATE UNIV., NEW BRUNSWICK, NJ. 
DEPT. OF CERAMICS. 
TR-4 
Mechanical Stre of Silica Xerogels. 
AD-A225 020/7/GAR 059,952 


RUTGERS - THE STATE UNIV., NEW BRUNSWICK, NJ. 
DEPT. OF CHEMISTRY. 


Spectroscopic, Transport and Magnetic Results on the 
Nd(2-x)A(x)4+ CuO(4-Delta) Systems (A = Ce and Th). 
AD-A225 039/7/GAR 061,931 


Synthesis, Trans; es and Microstructural Properties of 
Na(1. 85)Ce(0.15)CuO0(4-Delta) 
mae 049/6/GAR 061,932 


lagnetic Properties of the Electron-Doped Superconduc- 
d(2-x)Ce(x)CuO(4-Deita). 
AD- A225 050/4/GAR 061,933 


Chemistry and Superconductivity in Thallium-Based Cu- 


prates. 
AD-A225 051/2/GAR 061,934 


Relationship of Oxygen Content, Structural Phase Transi- 
tion and Tc in TI2Ba2CuO(6 + or - delta). 
AD-A225 080/1/GAR 061,935 


Investigations on the Structural, Electrical, and Magnetic 
Properties of Nd(2-x)Sr(x)NiO(4 + delta). ener: 


AD-A225 081/9/GAR 

Electrical Conductivity in Solid Solutions of La(5- 

ere eX e /2)(M = Ce(4+ ) and Th(4+ ); 0.0 
0.3) with a Fluorite-Related Structure. 


AD-A225 dea 7/GAR 159,867 


Structural and Electronic Properties of BaBi(1- 

x)TI(x)O3(0.0< or = x< or = 0.50). 

AD-A225 083/5/GAR 060,872 
RUTGERS - THE STATE UNIV., NEW BRUNSWICK, NJ. 
DEPT. OF FOOD SCIENCE. 

Analysis of Thermal Process of Low-and High-Acid Foods 

in Semirigid Containers. 

(NATICK-TR-90/040) 

AD-A225 195/7/GAR 059,657 


ee A.G., SAARBRUECKEN (GERMANY, 


061,326 


rimental Comparison of Infra-Red 
attering from a Variety of Surface 


UBA-FB-89-042 
Ermittlung und Verminderung der Schadstoffemission bei 
Wirbelschichtfeuerungen. (Determination and reduction of 
air pollutant emissions during fluidized-bed firing for coal). 
TIB/A90-81406/GAR 060,659 





SANDIA NATIONAL LABS., ALBUQUERQUE, NM. 
CONF-900210-53 
Performance-assessment support for the design of the 
Yucca Mountain exploratory-shaft facility. 
DE90013370/GAR 061,581 
CONF-900312-1 
Soft x-ray resist characterization: Studies with a laser 
plasma x-ray source. 
DE90013493/GAR 060,309 
CONF-900466-68 
Fractal structure and fractal time in silica sol-gels. 
DE90013197/GAR 060,877 


CONF-900505-7 
TEXTOR helium self-pumping experiment: Design, plans, 
= supporting ion-beam data on helium retention in 


kel. 
DE9001 3678/GAR 061,476 


CONF-900619-5 
Experimental study of laminar film condensation with 
Stefan number greater than unity. 

* DE90013240/GAR 061,822 


CONF-900723-12 
Dose-rate field of the Hermes III flash x-ray source. 
DE90013877/GAR 062,182 


CONF-900738-2 
pane oe pres Ay and irradiation effects in melt grown TI-Ca- 


tals. 
DEBOOT DODIaSCNGAR 061,953 


CONF-900756-9 
Short-range structure of fluorine-modified phosphate 


oo 
E90013494/GAR 060,879 


CONF-900792-7 
Semi-analytical model for pressure-time history of granu- 
lar pyrotechnic materials in a closed system. 
DE90012761/GAR 061,787 


CONF-900792-8 
Compaction of TiH(sub 1.65)/KCIO(sub 4) pyrotechnic 
powder during confined burn. 
DE90013199/GAR 061,789 
CONF-900802-3 
Quantitative confirmation of diffusion-limited oxidation 


theories. 
DE90012997/GAR 060,956 


CONF-900814-4 
Simulation fidelity in reactor irradiation of electronics. 
DE90013064/GAR 060,329 


CONF-900828-1 
On-line assessment of mixing in an acid waste neutraliza- 
tion system. 

DE90013313/GAR 


CONF-900917-1 
MELCOR adaptation and validation for modeling of N Re- 
actor core phenomena. 
DE90012225/GAR 061,675 


CONF-900930-1 
Observations of dynamic stall phenomena on an oscillat- 
ing airfoil with shear-stress-sensitive liquid crystal coat- 


Dees 
DE89013932/GAR 059,561 


CONF-9001 106-1 
SNL program overview. 
DE90014327/GAR 


CONF-9004224-1 
Electronic excitations in polysilanes: Frenkel excitons of a 
disordered chain. 
DE90013492/GAR 059,927 


CONF-9005230-1 
SNL-1-ceramic catalyst materials: Hydrous metal oxide 
ion-exchange ie for direct coal liquefaction. 
DE90012916/GA 059,918 


CONF-9005231-1 
One-dimensional (sigma)-conjugated polysilylenes, sci- 
ence and technology. 
DE90012902/GAR 059,957 


CONF-9006176-3 
Insulations for metallic glasses in pulse power systems. 
DE90012757/GAR 060,296 
CONF-9006176-6 
Repetitive, one microsecond, thirty-five kilojoule, two hun- 
dred kilovolt pulse generator. 
DE90013063/GAR 060,328 


CONF-90061 76-7 
Repetitive high energy pulsed power module. 
DE90013076/GAR 

CONF-9006176-8 
Channel cooling-techniques for repetitively pulsed mag- 
netic switches. 
DE90013077/GAR 060,375 


CONF-9006176-9 
Triggering GaAs lock-on switches with laser diode arrays. 
DE90013400/GAR 060,286 


ONcited ale dynam f poly-di-n-hexyl-silane. 

state ics of poly-di-n- -si 
DE90012998/ 

CONF-9006221-1 
Applying the resources of a national laboratory 8 support 
US ee A focus on cooperative and D 


De9001319 3198/GAR 


060,730 


061,478 


060,330 


059,919 


059,545 
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SANDIA NATIONAL LABS., ALBUQUERQUE, NM. 


CONF-9007106-3 
a lecting appropriate test targets for portal weapons de- 
5£90013000/GAR 060,248 

CONF-9007 106-4 
Contraband 


detection 
DE90012918/GAR 
CONF-9007 106-5 
Performance evaluation of biometric identification de- 
vices. 
DE90012917/GAR 
CONF-9007 106-6 
He oh IO of physical security robotics at Sandia National 
DE90013491/GAR 060,254 


CONF-9007106-10 
Field testing of the Cobra Seal System. 
DE90013311/GAR 

CONF-9007106-11 
ASSESS Outsider module with multiple analyses. 
DE90013312/GAR 


ection system using x-ray images. 
061,680 


060,253 


061,682 


061,683 


Cpe eres 
india National Laboratories technology transfer pro- 
+ eae technologies. 


amor 3838/GAI 
CONF-9007106-15 

Video Surveillance Unit. 

DE90013840/GAR 


CONF-9007106-16 
Application or removal of safeguards seals by facility op- 


erators. 
DE90013841/GAR 


CONF-9007106-17 
Item identification system for material accountancy glove 


boxes. 
DE9001 3842/GAR 061,498 


CONF-9007106-19 
ladar airspace monitoring system. 
DE90013874/GAR 


CONF-9007 106-22 
—— surveillance equipment for the late 1990’s. 
DE90013865/GAR 060,287 


CONF-9007 106-23 
2-dimensional laser radar imaging system for perimeter 
surveillance. 
DE90013369/GAR 060,247 


CONF-9007106-24 
Containment and surveillance strategies for safeguarding 
fuel and waste destined for final disposal. 
061,608 


061,689 


061,690 


061,691 


061,693 


spent 
DE90013727/GAR 


CONF-9007 106-25 
Universal Authenticated Item Monitoring System (AIMS). 
DE90013364/GAR 061, 


CONF-9007106-26 
PC-based closed-circuit television system. 
DE90013366/GAR 


CONF-9007106-27 
Secure container for use within glove boxes. 
DE90013363/GAR 


CONF-9007106-28 
Authentication system for use at the Fast Critical Assem- 


-- E (FCA). 
DE9001 3354/ GAR 061,684 


CONF-9007106-29 
Nuisance Alarm Data System for evaluation of intrusion 


detectors. 
DE90013368/GAR 061,687 


CONF-9007106-30 
Visual Artificially Intelligent Surveillance System to protect 
against the insider threat. 
DE90013367/GAR 061,664 


Hares nant -beam driver for the Labora’ Mi 
in of a -ion-beam driver for tory Mi- 
crofusion Facility. 

061,469 


060,114 


061,685 


DE90013071/GAR 


CONF-9007111-4 
Laser-produced lithium ion source for pulsed-power iner- 
tial confinement fusion. 
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VAKGROEP ELEKTROMECHANICA EN 


voor, en Tijdsdiscretisatie van 

ee he “= Asynchrone Machine 
(Coordinate Transformation for an Asynchronous, Ma- 
chine, and Time Discretization of a State Observer). 
N90-23657/1/GAR 


EMV-88-42 


naalprocessor (Design, Simulation, esing of a 
Sesame oe Signal 


Processor). 
N90-23658/9/GAR 060,279 
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EMV-88-54 
H Frequente (20 Khz) fe earn eee Blind- 
Spatchenmaaenaint Met igbt’s als Halfgeleiderschake- 
laars (High Frequency (20 Khz) Power Electronics Reac- 
tive-Current Compensator with Insulated Gate Bipolar 
Transistors as Semiconductor Switches). 
N90-23665/4/GAR 060,314 


EMV-89-11 
Ultrasoon Schakelende Driefasenstroominvertor, Uitge- 
voerd Met Insulated Gate Bipolar Transistor (Ultrasonic- 
Switching Three Phase Current Source Inverter with Insu- 
lated Gate Bipolar Transistors). 
N90-23666/2/GAR 060,315 


ETN-90-96729 
Cooerdinatentransformatie voor, en Tijdsdiscretisatie van 
een Toestandswaarnemer voor een Asynchrone Machine 
(Coordinate Transformation for an Asynchronous, Ma- 
chine, and Time Discretization of a State Observer). 
N90-23657/1/GAR 060,278 


ETN-90-96730 
Ontwerp, Simulatie en Beproeving van een Fluxgeorien- 
teerde AC-Servo-Aandrijving Mbv een TMS32010-Sig- 
naalprocessor (Design, Simulation, and Testing of a 
Field-Oriented AC Servo-Drive Using a TM5 32010 Signal 


Processor). 
N90-23658/9/GAR 060,279 


ETN-90-96731 
Hoog-Frequente (20 Khz) Vermogenselectronische Blind- 
stroomcompensator Met Igbt’s als Halfgeleiderschake- 
laars (High Frequency (20 Khz) Power Electronics Reac- 
tive-Current Compensator with Insulated Gate Bipolar 
Transistors as Semiconductor Switches). 
N90-23665/4/GAR 060,314 


ETN-90-96732 
Ultrasoon Schakelende Driefasenstroominvertor, Uitge- 
voerd Met Insulated Gate Bipolar Transistor (Ultrasonic- 
Switching Three Phase Current Source Inverter with insu- 
lated Gate Bipolar Transistors). 
N90-23666/2/GAR 060,315 


TECHNISCHE UNIV. BERLIN (GERMANY, F.R.). 
FACHBEREICH 13 - LEBENSMITTELTECHNOLOGIE UND 
BIOTECHNOLOGIE. 


Anaerober Abbau  proteinhaltiger Abwaesser im 
Schlammbettreaktor: Korrelation zwischen Methanbildu' 
und Coenzym F sub 420 -Konzentration in der Anlauf- 
phase. (Anaerobic degradation of protein-containing 
waste waters in the sludge-bed reactor: Correlation be- 
tween methane formation and the concentration of coen- 
zyme F sub 420 in the starting phase). 
TIB/A90-81409/GAR 060,493 


TECHNISCHE UNIV. BERLIN (GERMANY, F.R.). INST. 
FUER LUFT- UND RAUMFAHRT. 
ETN-90-96481 
a Raumfahrtgrossprojekten: Entwicklung 
Einer Projektfinanzierung fuer Ein Ssps (Financing of 
Large Space Transportation Projects: Research on the 
Fireaiel Project for the Ssps). 
N90-23456/8/GAR 062,300 


ILR-MITT-228(1989) 
Finanzierung von rs kten: Entwicklung 
Einer go Rama fuer Ei (Financing of 
Large Space oe Projects: Research on the 
Financial Project for the Ssps). 
N90-23456/8/GAR 062,300 


TECHNISCHE UNIV. BRAUNSCHWEIG (GERMANY, F.R.). 
FAKULTAET FUER MASCHINENBAU UND 
ELEKTROTECHNIK. 
Beitrag zur Genauigkeitsstei ing bei der Parameteri- 
dentifizierung nichtlinearer Prozesse am Beispiel der 
Flugzeugbewegung. (Contribution to increased accuracy 
in parameter identification of non-linear processes using 
the example of aircraft motion). 
TIB/B90-81365/GAR 059,587 


Stoerprozesse auf den Datenstrecken des Mode-S-Sys- 
terns der Flugsicherung. (Interference processes on the 
data links of Mode S system for air traffic control). 
TIB/B90-81366/GAR J 


Anwendbarkeit einfacher Hubschraubermodelle fuer fl 
mechanische Untersuchungen. (Applicability of simple 
helicopter models for flight mechanical investigations). 
TIB/B90-81367/GAR 59,588 
TECHNISCHE UNIV., BRUNSWICK (GERMANY, F.R.). 
ETN-90-96474 

Ergebnisse der Tcas-2 Simulationen in Rekonstruierten 
Gefaehrlichen Begegnungen (7/86 Bis 6/89) (Results of 
TCAS-2 Simulations in Reconstructed Dangerous En- 
counters (July 1986 to June 1989)). 
N90-23375/0/GAR 


TECHNISCHE UNIV. Lege ny | ENSCHE| 
(NETHERLANDS). DEPT. OF COMPUTER § SCIENCE. 
ISSN-0923-1714 
— of a Path Expression Based Operating System 


Shell. 
N90-23906/2/GAR 060,163 


MEMO-INF-89-03 
Symbolic Reasoning in Model-Based Diagnosis: Efficient 
and Effective Information Processing. 
N90-23984/9/GAR 060,207 
MEMO-INF-89-58 
TUMULT-64: A Real-Time Multi-Processor System. 
N90-23904/7/GAR 
MEMO-INF-89-61 
Area-Time Efficient Adders. 
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062,411 
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N90-23905/4/GAR 


MEMO-INF-89-71 
Model of a Path Expression Based Operating System 


Shell. 
N90-23906/2/GAR 060, 163 


UT-KBS-89-08 A ; , : 
Symbolic Reasoning in Model-Based Diagnosis: Efficient 
and Effective Information Processing. 

N90-23984/9/GAR 060,207 


TECHNISCHE UNIV. TWENTE, ENSCHEDE 
(NETHERLANDS). FACULTY OF APPLIED MATHEMATICS. 
MEMO-820 
Coloring a Graph Optimally with Two Colors. 
N90-23961/7/GAR 
MEMO-825 
ee of Ore’s Theorem Involving Neighborhood 


Unio 
N90-24064/ 9/GAR 


MEMO-829 
Remarks on Hamiltonian Properties of Claw-Free Graphs. 
N90-24065/6/GAR 061,037 


MEMO-830 
Optimization and Optimality Test for the Max-Cut Prob- 


lem. 
N90-24066/4/GAR 061,038 


MEMO-831 
Graph Representation in a Special Family of Infinite 


Graphs. 
N90-24067/2/GAR 
MEMO-832 


Problem of F. Ruskey. 
N90-24068/0/GAR 


MEMO-833 ' 
Calculation of Lie Algebra Cohomology by Computer. 
N90-23962/5/GAR 060,175 


MEMO-834 
Compound Sets in Mathematical Programming Modeling 


ao 
N90-23963/3/GAR 061,058 
MEMO-835 


Dynamic Disturbance Decoupling for Nonlinear Systems. 
N90-24069/8/GAR 061,041 


TECHNISCHE UNIV. TWENTE, ENSCHEDE 
(NETHERLANDS). VAKGROEP TELE-INFORMATICA. 
MEMO-INF-89-44 
Constraint-Oriented Specification 
Formal Description Technique. 
N90-24070/6/GAR 


MEMO-INF-89-45 
Formal Approach to Conformance Testing. 
N90-23964/1/GAR 


MEMO-INF-89-46 
Specification Modules in LOTOS. 
N90-23965/8/GAR 


MEMO-INF-89-70 
ISDN in the Local Environment: The Cislan Project. 
N90-23985/6/GAR 


REPT-075-IR-8936 
ISDN in the Local Environment: The Cislan Project. 
N90-23985/6/GAR 060, 106 
TECOGEN, INC., WALTHAM, MA. 
DOE/PC/79650-13 
CWS-fired residential warm-air heating system. Phase 2 


final report, August 1, 1988-March 1, 1990. 
DE90012237/GAR 


TR4474-156-89 
Development of a Gas Engine-Driven Chiller. Annual 
Re January 1988-November 1988. 
(GRI-90/0038) 
PB90-270414/GAR 059,812 
TENNESSEE UNIV., KNOXVILLE. DEPT. OF CHEMISTRY. 
one 13859-6 
Effects of extracolumn amas on preparative chro- 
matographic peak 
DE90012441/GAR 059,851 
TENNESSEE UNIV., KNOXVILLE. DEPT. OF 
PSYCHOLOGY. 
Validity Measures in the Context of Latent Trait Models. 
(ONR-RR-90-3) 
AD-A224 695/7/GAR 059,764 
Predictions of Reliability Coefficients and Standard Errors 
of Measurement Using the Test Information Function and 
Its Modifications. 
(ONR-RR-90-2) 
AD-A224 696/5/GAR 059,765 
Differential Weight Procedure of the Conditional P.D.F. 
Approach for Estimating the Operating Characteristics of 
Discrete Item Responses. 
(ONR-RR-90-4) 
AD-A224 697/3/GAR 
Modifications of the Test Information Function. 
(ONR-RR-90-1) 
AD-A224 698/1/GAR 


TENNESSEE VALLEY AUTHORITY, KNOXVILLE. 
CONF-8910164 
Sixth annual Gatlinburg acid rain conference. Proceed- 
i 
80012825/GAR 059,719 


TVA/LR/NRM-89/5 
Sixth annual Gatlinburg acid rain conference. Proceed- 
ings. 


060,123 


060,174 


061,036 


061,039 


061,040 


in a Constructive 
060, 189 


060,176 


060,177 


059,791 


061,069 


061,070 


DE90012825/GAR 059,719 


TEXAS A AND M RESEARCH FOUNDATION, COLLEGE 
STATION. 


On-Line Quantitative Nondestructive Evaluation and 
Characterization of Tough Ceramics at Operating Tem- 
peratures (DURIP). 

(AFOSR-TR-90-0773) 
AD-A224 730/2/GAR 


TEXAS A AND M UNIV., COLLEGE STATION. 
CONF-900289-6 


Narrow structures observed in the p-p analyzing power. 
DE90014348/GAR 062,252 


CONF-8909299-2 
Observation of narrow structures in the p-p analyzing 
power around 1 GeV. 
DE90014349/GAR 062,253 


TEXAS A AND M UNIV., COLLEGE STATION. DEPT. OF 
ELECTRICAL ENGINEERING. 
Optimum Dielectric Overlay Thickness for Equal Even- 
and Odd- Mode Phase Velocities in Coupled Microstrip 
Circuits. 
(ARO-26651.6-EL) 
AD-A224 721/1/GAR 060,292 


TEXAS A AND M UNIV., COLLEGE STATION. DEPT. OF 
MECHANICAL ENGINEERING. 
ME-32526-5994 
Investigation of a Tapered Artery Micro Heat Pipe for 
Cooling Ceramic Chip Carriers. 
(WRDC-TR-90-2028) 
AD-A224 925/8/GAR 059,790 


TEXA@ A AND M UNIV., COLLEGE STATION. DEPT. OF 
STATISTICS. 
TR-103 
Goodness of Fit Tests and Entropy. 
(ARO-27574.2-MA) 
AD-A224 860/7/GAR 061,073 


TEXAS ACCELERATOR CENTER, THE WOODLANDS. 
CONF-900603-25 
Space charge effects in low energy synchrotrons. 
DE90014356/GAR 


DOE/ER/40374-39 
Space charge effects in low energy synchrotrons. 
DE90014356/GAR 


TEXAS TECH UNIV., LUBBOCK. 
DOE/ER/13832-12 
Metal ion complexation by ionizable crown ethers. 
Progress report, January 1, 1988-December 31, 1990. 
DE90013956/GAR 059,935 


TEXAS TRANSPORTATION INST., COLLEGE STATION. 
Planning Guidelines for Suburban Transit Services. Final 
esr 
(DOT-T-90-08) 

PB90-268335/GAR 062,428 


TEXAS UNIV. AT ARLINGTON. DEPT. OF COMPUTER 
SCIENCE. 


Final Report for Grant AFOSR-83-0315 (Texas Universi- 


ty). 
(AFOSR-TR-90-0795) 
AD-A224 896/1/GAR 


TEXAS UNIV. AT AUSTIN. 


DOE/ER/25048-2 
Research program in finite element analysis and iterative 
solution on advanced processors. Progress report, No- 
vember 1988-June 1990. 
DE90013958/GAR 060,154 


TEXAS UNIV. AT AUSTIN. APPLIED RESEARCH LABS. 
ARL-TR-90-21 
Nonlinear Acoustics: Propagation in a Periodic Wave- 
— and Scattering of Sound by Sound Second. 
D-A224 738/5/GAR 061,806 


TEXAS UNIV. AT AUSTIN. CENTER FOR NUMERICAL 
ANALYSIS. 
CNA-216 
NSPCG user’s guide: Version 1.0: A package for solving 
large sparse linear systems by various iterative methods. 
DE90013969/GAR 060,157 


CNA-220 
Some parallei algorithms on the four processor Cray X- 
MP4 supercomputer. 
DE90013972/GAR 060,160 


CNA-223 


Search for omega. 
DE90013963/GAR 


CNA-224 
Dual adaptive procedure for the automatic determination 
of iteration parameters for Chebyshev acceleration. 
DE90013965/GAR 061,016 
CNA-228 
Overview of NSPCG: A nonsymmetric preconditioned 
conjugate gradient package. 
DE90013970/GAR 060,158 
CNA-229 
Conference on iterative methods for large linear systems. 


Final program. 
DE90013967/GAR 061,017 


CNA-230 
Vectorization of ITPACK 2C. 
DE90013966/GAR 


060,868 


062,255 


062,255 


060,120 


061,014 


060,155 





CNA-232 
ITPACKV 2D user’s guide. 
DE90013971/GAR 


CNA-233 
Recent vectorization and parallelization of ITPACKV. 
DE90013968/GAR 060, 156 


CNA-243 
Parallel multilevel methods. 
DE90013964/GAR 


CONF-8803269-1 
Some parallel jaa on the four processor Cray X- 
MP4 supercom 
DE90013972/ AR 


CONF-8810515-1 
Conference on iterative methods for large linear systems. 


Final program. 
DE90013967/GAR 061,017 


CONF-8810515-2 
Search for omega. 
DE90013963/GAR 


CONF-8810515-3 
Dual adaptive procedure for the automatic determination 
of iteration parameters for Chebyshev acceleration. 
DE90013965/GAR 061,016 


CONF-9004231-1 
Parallel multilevel methods. 
DE90013964/GAR 


DOE/ER/25048-T1 
Recent vectorization and parallelization of ITPACKV. 
DE90013968/GAR 060, 156 


DOE/ER/25048-T2 
NSPCG user’s guide: Version 1.0: A package for solving 
large sparse linear systems by various iterative methods. 
DE90013969/GAR 060,157 


DOE/ER/25048-T3 
Overview of NSPCG: A nonsymmetric preconditioned 
conjugate gradient package. 
DE90013970/GAR 


DOE/ER/25048-T4 
ITPACKV 2D user’s guide. 
DE90013971/GAR 


DOE/ER/25048-T7 
Vectorization of ITPACK 2C. 
DE90013966/GAR 


TEXAS UNIV. AT AUSTIN. CENTER FOR 
TRANSPORTATION RESEARCH. 
CTR-3-5/9-87-481-5 
Effect of Fly Ash on the Sulphate Resistance of Con- 
crete. 
(FHWA/TX-90+ 481-5) 
PB90-267097/GAR 


CTR-3-5/9-87-481-6 
Creep and Shrinkage Properties in Concrete Containing 
Fly Ash. 

(FHWA/TX-90 + 481-6) 

PB90-267089/GAR 


CTR-3-8-86-472-3 
Twenty-Four Year Performance Review of Concrete 
Pavement Sections Made with Siliceous and Lightweight 
Coarse Aggregates. 
(FHWA/TX-90 + 472-3) 
PB90-267071/GAR 


CTR-3-8-86-472-6 
Continuously Reinforced Concrete Pavement Database. 
(FHWA/TX-90+ 472-6) 

PB90-267063/GAR 060,018 

CTR-3-9-85-450-3F 
Alkali-Aggregate Reaction in Concrete Containing Fly 
Ash: Final Report. 
(FHWA/TX-90 +. 450-3F) 
PB90-267055/GAR 


CTR-3-10-88/9-556-2 
Prestressed Concrete Pavement: Instrumentation, In-situ 
Behavior, and Analysis. 
(FHWA/TX-90 + 556-2) 
PB90-266099/GAR 


RR-450-3F 
Alkali-Aggregate Reaction in Concrete Containing Fly 
Ash: Final Report. 
(FHWA/TX-90+ 450-3F) 
PB90-267055/GAR 


RR-472-3 
Twenty-Four Year Performance Review of Concrete 
Pavement Sections Made with Siliceous and Lightweight 
Coarse Aggregates. 
(FHWA/TX-90 + 472-3) 
PB90-267071/GAR 


RR-472-6 
Continuously Reinforced Concrete Pavement Database. 
(FHWA/TX-90+ 472-6) 
PB90-267063/GAR 060,018 


060,159 


061,015 


060, 160 


061,014 


061,015 


060,158 


060,159 


060,155 


059,993 


059,992 


060,019 


059,991 


060,005 


059,991 


060,019 


RR-481-5 
Effect of Fly Ash on the Sulphate Resistance of Con- 
crete. 
(FHWA/TX-90+ 481-5) 
PB90-267097/GAR 


059,993 


RR-481-6 
Py aon and Shrinkage Properties in Concrete Containing 
(FHWA/TX-90 + 481-6) 


PB90-267089/GAR 059,992 


CORPORATE AUTHOR INDEX 


TRANSPORTATION RESEARCH BOARD, WASHINGTON, DC. 


TEXAS UNIV. AT AUSTIN. DEPT. OF CHEMISTRY. 
Surface Photochemistry of on Clean and 
lodine-Covered Ag(111). ieieaate 

(ARO-26822.2- 

AD-A224 726/0/GAR 059,875 


Interactions of PF3 and PD3 with Clean, P-Covered and 
H(D)-Covered (100)-Oriented W Foil. 

(ARO-23591.6-CH) 

AD-A225 148/6/GAR 


TEXAS UNIV. AT AUSTIN. DEPT. OF MECHANICAL 
ENGINEERING. 
NAS 1.26:186687 
Design of an Unmanned Lunar Cargo Lander That Re- 
configures into a Shelter for a Habitation Module or Dis- 
assembles into Parts Useful to a Permanent Manned 
Lunar Base. 
(NASA-CR- 186687) 
N90-23454/3/GAR 062,343 


TEXAS UNIV. AT AUSTIN. INST. FOR FUSION STUDIES. 


DOE/ET/53088-338 
perp hag collisional diffusion in two-dimensional 


periodic fi 
DE90014335/GAR 061,825 


IFSR-338 
—— and collisional diffusion in two-dimensional 


periodic flows. 
DE90014335/GAR 061,825 


TEXAS UNIV. MEDICAL BRANCH AT GALVESTON. DEPT. 
OF MICROBIOLOGY. 
Combination Chemotherapy Using Immune Modulators 
and Antiviral Drugs Against Togaviruses and Bunyavir- 


uses. 
AD-A224 673/4/GAR 061,182 


TILBURG UNIV. (NETHERLANDS). DEPT. OF ECONOMICS. 
FEW-436 
Analysis and Comparison of Two Strategies for Multi-item 
Inventory Seteee with Joint Replenishment Costs. 
PBS90-270158/GAR 059,520 


TOKYO UNIV. (JAPAN). 
ISAS-635 
Simulation Test for the Relative Moiion of Separated sub- 
Boosters on M-3S2 with Nearly Half a Model Vehicle St- 
735 and Their Motion Analyses Using Inertial Sensors 


Output. 
N90-23471/7/GAR 062,303 
TOLEDO UNIV., OH. 
E-4920 

Finite Element Analysis of Structural Components Using 
N= piace Models with Application to a Cowl Lip Prob- 
jem. 

(NASA-CR- 185189) 
N90-23769/4/GAR 


E-5187 
Application of Finite-Element-Based Solution Technol- 
_— for Viscoplastic Structural Analyses. 
(NASA-CR- 185196) 
N90-23757/9/GAR 
Se Eat Asie of Scr Components 
inite Element Anal fe) its Usi 
— Models with Application to a Cowl Li Lip Prot 
jem. 
(NASA-CR-185189) 
N90-23769/4/GAR 
NAS 1.26:185196 
se of Finite-Element-Based Solution Technol- 
Analyses. 


Viscoplastic 
Mason 185196) 
N90-23757/9/GAR 
TOSHIBA CORP., TOKYO (JAPAN). 


Toshiba Review, Vol. 45, No. 4, 1990. Special Issues: 
Commemorate the 20th Anniversary of Manufacturing En- 
ineering Laboratory/Power Laser. 
B90-267808/GAR 060,862 


Robot for Semiconductor Wafer Transfer. 
PB90-267816/GAR 


Low-Power GaAs Dual-Modulus Prescaier. 
PB90-267824/GAR 060,109 


Toshiba's Selected in ~ on "a and Technology, 
1990. Volume 2, No. 1, Semiannual. 
PB90-269051/GAR 060,339 


Toshiba Review, Vol. 45, No. 7, 1990. Special Issues: 
Fast Breeder Reactor, MONJU: Advanced Technology 
for Thermal Power Plant. 

PB90-269168/GAR 060,368 


TOYOTA MOTOR CORP. (JAPAN). 
eg age Vol. 39, No. 2, December 1989. Spe- 
: ca Eaton - New Ti Technology for CELSIOR (LEXUS 
PB90-268137/GAR 062,404 


Development of 4-Valve Methanol Lean Burn System. 
PBS0-268145/GAR 060,082 


Etfect of Mirror-Finished Combustion Chamber on Heat- 
oss. 

PB90-268152/GAR 060,083 
TRANSNOW, SEATTLE, WA. 


TNW-90-03 
Motivations of Extended, Exurban Commuters within a 


P580-264975/GAR 


059,901 


061,983 


061,981 


061,983 


061,981 


060,320 


062,384 


TNW-90-04 
Challenges Confronting “r= ae Portland’s Transpor- 
tation Decision-Making Regime. 
PB90-264383/GAR 062,385 
TNW-SO0-05.1 
egon’s Continuing Transit Financing 
1988 Oregon Public Transportation 


062,423 


System. Volume’ 1. 1. 


P800-238742/ GAR 


TNW-90-05.2 
Assessing Oregon’s Continuing Transit Financing 
System. Volume 2. Augmented Analysis of Oregon’s Spe- 
cial Need Transportation Providers. 
PB90-238759/GAR 062,424 


TNW-90-05.3 


Cra a Transit Financing 


Assessing 
System. "Geuns 1990 Public Trans- 


portation S Pie 

PB90-238767/GAR 
TNW-90-06 

Improved Design and Analysis of Prestressed Concrete 


Girders. 
PB90-264391/GAR 060,002 


TNW-90-07 
Evaluation of the important Variables in Nighttime Con- 


struction. 

PB90-264409/GAR 062,386 
TNW-90-09 

Railroad Research Needs in the Pacific Northwest. 

PB90-264417/GAR 062,368 
TNW-90-10.1 


Traffic Operations at All-Way Stop-Controlled Intersec- 
tions. Volume 1. Estimating Capacity and Delay at an All- 
Way Stop-Controlled Intersection. 
PB90-238783/GAR 


TNW-90-10.2 


Traffic Operations at All-Way Stop-Controlled Intersec- 
tions. Volume 2. Draft Procedures for Capacity and Level 
of Service An 

062,382 


062,425 


062,381 


PB90-238791/GAR 


TNW-90-10.3 
Traffic Operations at All-Way Stop-Controlled Intersec- 
tions. Volume 3. TDIP Traffic Data Input Program (Pro- 
ram Documentation and User’s Manual Version 2.0). 
'B90-238809/GAR 062,383 
TNW-90-11 
Practical Evaluation of Moisture Damage Cutoff Specifi- 
cations for Asphalt Concrete. 
PB90-264425/GAR 
TNW-90-12 
Analysis of Bus Ridership Potential to Oregon Health Sci- 
ences ee Using a Geographic Information Sys- 


tems Approach. 
PB90-264433/ GAR 062,387 


TNW-90-14 
Development of Rail Rates and Transportation Network 
Structure Following Deregulation: The Experience in the 
Pacific Northwest. 
PB90-265638/GAR 062,369 
TNW-90-15 
Freeway Database Storage and Loop Detector Validity. 
PB90-265646/GAR 062,395 
TNW-90-16 
HOV Compliance Monitoring and the Evaluation of the 
HERO Hotline Program. 
PB90-266693/GA 062,401 


TNW-90-17 


059,989 


Development of a Methodology for a Large 
Suburban Traffic heatgiie Zones to Support Micro-Scale 
Traffic Impact Studies. 
PB90-265653/GAR 


TNW-90-18 


062,396 


it of an Electronic Data Gatheri 
Geotechnical Engineering (EDGGE) Unit 
pe mnys 
PB90-265661/GAR 


TNW-90-19 
Evaluation of Automatic Passenger Counters: Validation, 
Sampling and Statistical Inference. 
PB90-262759/GAR 062,426 
Continuing Transit Financing 


Assessing Oregon’s 
062,422 


System for 
lor Highway 


060,004 


System. 

PB90-238734/GAR 

Traffic Operations at All-Way Stop-Controlled Intersec- 

tions. 

PB90-238775/GAR 062,380 
a RESEARCH BOARD, WASHINGTON, 


ISBN-0-309-04905-9 


In and 
PB90-267329/GAR 
ISBN-0-309-04906-7 


Computer-Aided Design and Drafting Systems. 
PB90-262254/GAR 


ISBN-0-309-04907-5 


of Bridge Approaches. 
060,026 


059,998 
Practices, and Fees for 


Signing Policies, Procedures, 

Logo and Tourist-Oriented Directional Signing. 

PB90-268475/GAR 062,405 
CA-51 


December 1, 1990 





ISBN-0-309-04908-3 
Innovative Strategies mat > maa Personnel in State 


Transportation 
PB90-267337/GAR 059,536 


ISBN-0-309-05008-1 : 
Data Resources for National Transportation Decision 


eens 990. 
PB90-267287/GAR 062,427 


TRB/NCHRP/SYN-159 
in and Construction of Bridge Approaches. 
PB 267329/GAR 


ag 161 
Computer-Aided Design and Drafting Systems. 
PB90-262254/GAR 


TRB/NCHRP/SYN-162 
ane Policies, Procedures, Practices, and Fees for 
Logo and Tourist-Oriented Directional Signing. 
PB90-268475/GAR 062,405 
TRB/NCHRP/SYN-163 
Innovative Strategies for pepatng Personnel in State 


Tra 
059,536 


060,026 


159,998 


‘ansportation 
PB90-267337/GA\ 


TRB/TRR-1253 
Data Resources for National Transportation Decision 
oy 990. 
PB90-267287/GAR 062,427 
TRANSPORTATION SYSTEMS CENTER, CAMBRIDGE, MA. 
DOT-TSC-FRA-90-1 
Evaluation of Elber’s Crack Closure Model as an Expla- 
nation of Train Load Sequence Effects on Crack Growth 
Rates. 


(DOT/FRA/ORD-90/06) 
PB90-268624/GAR 


DOT/TSC/FRA-90-02 
Control of Rail integrity by Self-Adaptive Scheduling of 
Rail Tests. 
(DOT/FRA/ORD-90/05) 
PB90-266420/GAR 


062,371 


062,370 


— EVANGELICAL DIVINITY SCHOOL, DEERFIELD, 


pon ay ono Faith: A Critique and Analysis from an Evan- 


ROsAaz25 160/1/Gi 
D-A225 160/1/GAR 059,738 


TRITON ENVIRONMENTAL CONSULTANTS LTD., 
BURNABY (BRITISH COLUMBIA). 
REF-2019/WP-3930 
Early Life History of Pacific Herring: 1989 Prince William 
Sound Herring — Experiment. 
PB90-265885/G. 060,747 


REF-2019/WP-3939 
Early Life History of Pacific Herring: 1989 Prince William 
Sound Herring Larvae Survey. 
PB90-264680/GAR 060,744 


TRW SPACE AND TECHNOLOGY GROUP, REDONDO 
BEACH, CA. APPLIED TECHNOLOGY DIV. 
DOE/PC/60422-T7 
Advanced siagging coal combustion system ASCCS. 
Final report, Volume 1, Test task results. 
DE90013316/GAR 060,049 


TSI MASON RESEARCH INST., WORCESTER, MA. 
BIOCHEMISTRY DEPT. 
TSIMRI-1990-64 
Use of Receptor Sites for Generic Detection of Chemical 


—_— and Toxins. 
(ARO-25604. 1-LS-S) 

AD-A224 652/8/GAR 061,092 
os UNIV. (GERMANY, F.R.). PHYSIKALISCHES 


ETDE-mf-0506414 
Messtechnische Erfassung zweier Haeuser der gruenen 
Solararchitektur. Schiussbericht. (Measurements on two 
buildings constructed along the principles of green solar 
architecture. Final report). 
DE90506414/GAR 059,803 


Messtechnische Erfassung zweier Haeuser der gruenen 
Solararchitektur. Schlussbericht. (Measurements on two 
buildings constructed along the principles of green solar 
architecture. Final r ). 

TIB/B90-81437/GAI 060,585 


TULANE UNIV., NEW ORLEANS, LA. SCHOOL OF PUBLIC 
HEALTH AND TROPICAL MEDICINE. 
Fate of Ethylene Glycol in the Environment. 
(FHWA/LA-90/228) 
PB90-264672/GAR 060,775 


UKAEA ATOMIC ENERGY RESEARCH ESTABLISHMENT, 
HARWELL (ENGLAND). NON-DESTRUCTIVE TESTING 


AERE-R-13302-PT-1 
Characterisation of Hey of Aluminium Alloys by 
— Part 1: Identification of Source Mech- 


N90.23522/ 7/GAR 060,977 


AERE-R-13303-PT-2 
Characterisation of Pa jue of Aluminium Alloys by 
Acoustic Ernission. : Discrimination Between Pri- 
mary and Other Rally 
N90-23523/5/GAR 060,978 
UNC INST. FOR TRANSPORTATION RESEARCH AND 
EDUCATION, RESEARCH TRIANGLE PARK, NC. 
Pavement Marking Materials Program. 


CA-52 VOL. 90, No. 23 


CORPORATE AUTHOR INDEX 


(FHWA/NC-89/005) 
PB90-264615/GAR 062,392 


UNION CARBIDE CORP., TARRYTOWN, NY. TARRYTOWN 
TECHNICAL CENTER. 
DOE/PC/70028-T12 
Improved catalysts for liquid hydrocarbon fuels from 
syngas. Final technical progress report. 
DE90011510/GAR 060,417 


UNITED INTERNATIONAL ENGINEERING, INC., 
ALBUQUERQUE, NM. 


Hardening Surveillance Illumination Using Aircraft Anten- 
nas. 

(WL-TR-90-27) 
AD-A225 143/7/GAR 


UNITED NATIONS INDUSTRIAL DEVELOPMENT 
ORGANIZATION, VIENNA (AUSTRIA). 


UNIDO-ID/WG.500/1(SPEC.) 
Secondary nae rocessing in Liberia, Cote d'Ivoire, 
Ghana and Ni 


PB90-268665 GAR 060,993 


UNIDO-ID/WG.500/2(SPEC.) 
Secondary Wood Processing in Africa. 
PB90-268681/GAR 

UNIDO-ID/WG.500/4(SPEC.) 
Secondary Wood Processing in Asia and the Pacific. 
PB90-268673/GAR 060,994 


UNIDO-ID/WG.500/5(SPEC.) 
Second = Wood Processing in the Eastern African 


Countrie: 
PB90-268699/GAR 060,996 


UNIDO-ID/WG.500/8(SPEC.) 
Secondary Wood Processing in the UDEAC Countries. 
PB90-268657/GAR 060,992 


V-90-80323 
Secondary Wood Processing in Liberia, Cote d'Ivoire, 
Ghana and Nigeria. 
PB90-268665/GAR 060,993 


V90-81530 
Secondary Wood Processing in the UDEAC Countries. 
PB90-268657/GAR 060,992 


V-90-81984 
Secondary Wood Processing in the Eastern African 


Countries. 
PBOO 268 268699/GAR 060,996 


UNITED TECHNOLOGIES CORP., STRATFORD, CT. 
SIKORSKY AIRCRAFT DIV. 

Rotorcraft Designs for the Year 2000. 

AD-P005 988/1 059,604 


UNITED TECHNOLOGIES RESEARCH CENTER, EAST 
HARTFORD, CT. 


NAS 1.26:183891 
Effects of Reynolds Number, Rotor Incidence Angle, and 
Surface Roughness on the Heat Transfer Distribution in a 
Large-Scale Turbine Rotor Passage. 
(NASA-CR- 183891) 
N90-23731/4/GAR 


UTRC-R89-957852-24 
Effects of Reynolds Number, Rotor Incidence Angle, ¢ and 
Surface Roughness on the Heat Transfer Distribution in a 
Large-Scale Turbine Rotor Passage. 
(NASA-CR- 183891) 
N90-23731/4/GAR 


UTRC90-23 
+ gee ae of Rate-Limiting Steps during Soot Forma- 


(AFOSR-TR. 90-0763) 
AD-A224 596/7/GAR 059,884 
UNIVERSAL ENERGY SYSTEMS, INC., SAN ANTONIO, TX. 
Fae eng = of Walk-Through Performance Tests, Job 
ponepoa | Ratings, and Job Knowledge Tests Across 
Eight Air Force Specialties. 
(AFHRL-TP-90-14) 
AD-A225 011/6/GAR 


UNIVERSITAET DER BUNDESWEHR MUENCHEN, 
NEUBIBERG (GERMANY, F.R.). FACHBEREICH 
BAUINGENIEUR- UND VERMESSUNGSWESEN. 


A einer geodaetischen raumstabilisierten Inertial- 
plattform und Integration mit GPS. (Analysis of the geo- 
detic rs inertial platform and its integration 
with GPS). ‘ 
TIB/A90-81378/GAR 
UNIVERSITAET DER BUNDESWEHR MUENCHEN, 
NEUBIBERG (GERMANY, F.R.). INST. FUER 
SYSTEMDYNAMIK UND FLUGMECHANIK. 
UniBwM/LRT/WE-13/FB-88-1 
Joo omer Fn Konzeption des Pilotenunterstuet- 
10. (Problem definition and conception 
of the ASPIO pilot support system). 
TIB/B90-81369/GAR 062,359 
UNIVERSITE DE TECHNOLOGIE DE COMPIEGNE 
(FRANCE). DEPT. DE GENIE MECANIQUE. 


Algorithmes, Regles et ae de Resoiution Automa- 
ag iy X Lineaire des ues (Al 
ms, Rules, and Automated Solution Re : Sanges ter 

Non-Linear Analysis of Shells). 

PB90-269853/GAR 061,986 


UNIVERSITY CITY SCIENCE CENTER, PHILADELPHIA, PA. 


DOE/CE/40806-T3 
Energy conserved and costs saved by small and 
— manufacturers. 1987-88 EADC program 


059,591 


060,995 


060,092 


060,092 


061,291 


061,454 


DE90013276/GAR 
UNIVERSITY OF SOUTHERN CALIFORNIA, LOS 
ANGELES. 


059,844 


Water Mass Subduction and the Transport of Phytoplank- 
ton in a Coastal Upwelling System. 
AD-A224 861/5/GAR 061,701 


UNIVERSITY OF SOUTHERN Lo aia MARINA DEL 
REY. INFORMATION SCIENCES INST. 
ISI/RR-89-220 
From Systemic-Functional Grammar to Systemic-Func- 
tional Text Generation: Escalating the Exchange. 
AD-A224 689/0/GAR 


ISI/RR-89-241 
Model Checking for Linear Temporal Logic: An Efficient 
Implementation. 
AD-A225 189/0/GAR 061,008 


ISI/SR-88-255 
Research Program in Computer Technology. 
AD-A224 924/1/GAR 060,220 


UNIVERSITY OF SOUTHERN MISSISSIPPI, HATTIESBURG. 
NOARL-JA-244-064-89 
Density-Sound Velocity Relationships for Two Marine 
Surface Sediment Classes. 
AD-A224 709/6/GAR 061,756 


UNIVERSITY OF WEST FLORIDA, PENSACOLA. COASTAL 
ZONE MANAGEMENT STUDIES. 
Managing Florida’s Coastal Resources: Technical Com- 
plexity and Public Attitudes. 
(SGR-96) 
PB90-272147/GAR 061,441 


UNIVERSITY OF WYOMING RESEARCH CORP., LARAMIE. 
WESTERN RESEARCH INST. 
DOE/MC/11076-2829 
Literature survey of in situ processes for application to 
the US tar sand resource. 
DE90000495/GAR 


DOE/MC/11076-2831 
Trace element-sulfide mineral association in eastern oil 


shale. 
DE90000497/GAR 


DOE/MC/11076-2833 
Oil shale pliant siting methodology: A guide to permits 
and approvals. 
DE90000499/GAR 060,445 
DOE/MC/11076-2842 
Western Research institute quarterly technical progress 


report, January-March 1990. 
DE90009654/GAR 060,454 


Production of Jet Fuels from Coal Derived Liquids. Vol 

. 6. ee of Phenolic Species in Coal Derived Aviation 
uels. 

(AFWAL-TR-87-2042-VOL-16) 

AD-A224 656/9/GAR 060,441 


UTAH UNIV., SALT LAKE CITY. DEPT. OF CHEMISTRY. 
Reaction of Dimethy! Sulfide-Triborane(7) with Trimethy- 
an Facile Formation of Bis(trimethylamine)-Dibor- 
ane(4). 
(ARO-22381.20-CH) 
AD-A224 622/1/GAR 


UTAH UNIV., SALT LAKE CITY. DEPT. OF FUELS 
ENGIEERING. 
DOE/PC/88940-T4 
Fundamental studies in production of C2-C4 hydrocar- 
bons from coal. Progress report No. 6, December 1, 
1989-F 28, 1990. 
DE90014600/GAR 060,423 


~— UNIV., SALT LAKE CITY. DEPT. OF PHYSICS. 
igh Fre oe be eae of Long and Small Junctions. 
aA ‘OSR- 
AD-A224 Tea/3/GAR 061,913 


UTAH UNIV., SALT LAKE CITY. RADIOBIOLOGY Div. 
DOE/EV/00119-T4 
Thermoluminescence studies of NTS-related fallout expo- 
sures. Final report. 
DE90013448/GAR 061,324 
UTRECHT RIJKSUNIVERSITEIT (NETHERLANDS). DEPT. 
OF COMPUTER SCIENCE. 
ETN-90-96766 
Linear Time Minor Tests and Depth First Search. 
N90-23944/3/GAR 


ETN-90-96767 
Bit-Optimal Election in Synchronous Rings. 
N90-23945/0/GAR 
ETN-90-96768 
Models for Propositional Dynamic Logic. 
N90-24046/6/GAR 
ETN-90-96770 
Distributed Hierarchical Routing. 
N90-23986/4/GAR 
ETN-90-96855 
meng ys Bit Complexity of the “tied From the Anony- 
to the Non-Anonymous Case. 
N90:23088/0/GAR 060,125 
ETN-90-96856 
Axiomatizations for Propositional Logics of Programs. 
N90-23966/6/GAR 060,178 
ETN-90-96857 
General Approach to Dominance in the Plane. 


059,736 


061,387 


060,444 


059,860 


061,057 


060,169 


061,031 


060, 186 





N90-24072/2/GAR 
ETN-90-96859 
Efficient Motion Planning for an L-Shaped Object. 
N90-24073/0/GAR 
ETN-90-96861 
Structured NC. 
N90-23989/8/GAR 
ETN-90-96862 
Finding Minimum Area K-Gons. 
N90-23967/4/GAR 
ETN-90-96863 
Computational Geometry and Its Application to Computer 


Graphics. 

N90-23968/2/GAR 060,179 
RUU-CS-88-33 

Distributed Bit Complexity of the Ring: From the Anony- 

mous to the Non-Anonymous Case. 

N90-23988/0/GAR 


RUU-CS-88-34 
Axiomatizations for Propositional Logics of Programs. 
N90-23966/6/GAR 060, 

RUU-CS-88-35 
General Approach to Dominance in the Plane. 
N90-24072/2/GAR 


RUU-CS-88-38 
Efficient Motion Planning for an L-Shaped Object. 
N90-24073/0/GAR 

RUU-CS-89-1 
Linear Time Minor Tests and Depth First Search. 
N90-23944/3/GAR 


RUU-CS-89-2 
Bit-Optimal Election in Synchronous Rings. 
N90-23945/0/GAR 

RUU-CS-89-3 
Models for Propositional Dynamic Logic. 
N90-24046/6/GAR 

RUU-CS-89-5 
Distributed Hierarchical Routing. 
N90-23986/4/GAR 


RUU-CS-89-6 
Structured NC. 
N90-23989/8/GAR 


RUU-CS-89-7 
Finding Minimum Area K-Gons. 
N90-23967/4/GAR 


RUU-CS-89-8 
= Geometry and Its Application to Computer 


Graphics. 
N90-23968/2/GAR 060,179 


VALTION TEKNILLINEN TUTKIMUSKESKUS, ESPOO 
(FINLAND). LAB. OF PRODUCTION ENGINEERING. 
ISBN-951-38-3705-X 
Mechanical Properties of Submerged Arc Welds with 
Metal Powder Addition. 
PB90-267535/GAR 060,945 
VTT/RR-684 
Mechanical Properties of Submerged Arc Welds with 
Metal Powder Addition. 
PB90-267535/GAR 060,945 


VALTION TEKNILLINEN TUTKIMUSKESKUS, ESPOO 
(FINLAND). METALLILABORATORIO. 
ISBN-951-38-3575-8 
Vaesymismitoitus 1990 (Fatigue Design 1990). 
PB90-266941/GAR 


ISBN-951-38-3617-7 
Mathematical Modelling of Deformation Mechanisms in 


Ice. 
PB90-267550/GAR 061,765 


VTT/RR-676 
Mathematical Modelling of Deformation Mechanisms in 


Ice. 
PB90-267550/GAR 


VTT/SYMPOSIUM-113 
Vaesymismitoitus 1990 (Fatigue Design 1990). 
PB90-266941/GAR 


VALTION TEKNILLINEN TUTKIMUSKESKUS, ESPOO 
(FINLAND). RAKENNETEKNIIKAN LAB. 
ISBN-951-38-3572-3 
Abrasion of Concrete by Ice in Arctic Sea Structures. 
PB90-266917/GAR 061,768 


VTT/PUB-62 
Abrasion of Concrete by ice in Arctic Sea Structures. 
PB90-266917/GAR 061,768 


VALTION TEKNILLINEN TUTKIMUSKESKUS, TAMPERE 
(FINLAND). SAFETY ENGINEERING LAB. 
ISBN-951-38-3569-3 
Quality Assessment of Safety Analysis. 
PB90-266909/GAR 


ISBN-951-38-3704-1 
Vapour Cloud Modelling in the Risk Assessment of Major 
Toxic Hazards: Effect of Relative Humidity. 
PB90-267543/GAR 060,654 


VTT/PUB-61 
Quality Assessment of Safety Analysis. 
PB90-266909/GAR 

VTT/RR-683 


Vapour Cloud Modelling in the Risk Assessment of Major 
Toxic Hazards: Effect of Relative Humidity. 


061,042 


060,126 


061,020 


060,125 


061,042 


061,057 


060,169 


061,031 


060, 186 


060,126 


061,020 


060,944 


061,765 


060,833 


060,833 
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WASHINGTON UNIV., ST. LOUIS, MO. CENTER FOR AIR 


PB90-267543/GAR 
VEREIN DEUTSCHER EISENHUETTENLEUTE, 
DUESSELDORF (GERMANY, F.R.). 
Langzeitverhalten warmfester Staehle und Hochtempera- 
turwerkstoffe. (Long-term behaviour of heat-resistant 
steels and high-temperature materials). 
TIB/A90-81412/GAR 060,950 
VETERANS ADMINISTRATION MEDICAL CENTER, 
PITTSBURGH, PA. 
3D Structures of Some Diarrheal Causing Bacterial 


Toxins. 
AD-A225 205/4/GAR 


VETERANS HEALTH SERVICES AND RESEARCH 
ADMINISTRATION, WASHINGTON, DC. REHABILITATION 
RESEARCH AND DEVELOPMENT SERVICE. 

Journal of Rehabilitation Research and Development. 

Volume 27 Number 3, Summer 1990. 

AD-A225 176/7/GAR 059,777 


+ ae SYSTEMS INTERNATIONAL, INC., PITTSBURGH, 


060,654 


061,256 


DOE/PC/88816-T3 
Use of ultrasound for enhanced direct coal liquefaction. 
aed technical progress report, October-December 


1989. 
DE90009019/GAR 


VIRGINIA POLYTECHNIC INST. AND STATE UNIV., 
BLACKSBURG. 
CONF-9006222-1 
Applicability of the integrative bargaining process for ne- 
gotiating and implementing federal facility environmental 
compliance agreements. 
DE90013222/GAR 060,765 


DOE/ER/13368-7 
Enzymology of acetone-butanol-isopropanol formation. 
Progress report, June 1, 1988-June 15, 1990. 
DE90013709/GAR 061,147 
Complex Cognitive Performance and Antihistamine Use 
(Executive Summary). 

AD-A224 602/3/GAR 061,181 
Kinetic Study of the Polymerization of Alkyl Vinyl Ethers 

Hi/i2 Catalyst. 

(ARO-21527.11-CH) 

AD-A224 659/3/GAR 

Recent Advances in Organosiloxane Copolymers. 
(ARO-21527.12-CH) 

AD-A225 095/9/GAR 


VIRGINIA POLYTECHNIC INST. AND STATE UNIV., 
BLACKSBURG. DEPT. OF ELECTRICAL ENGINEERING. 
Ultra-Low Loss Optical Fiber Characterization System De- 
velopment. 
AD-A224 843/3/GAR 
VIRGINIA POLYTECHNIC INST. AND STATE UNIV., 
BLACKSBURG. MANAGEMENT SYSTEMS LABS. 


CONF-890207-41 
Achieving consensus in environmental programs. 
DE90013223/GAR 


CONF-900210-48 
Tabletop exercises: Cooperative training for transporta- 


tion 
062,408 


060,413 


059,949 


059,954 
061,843 


060,703 


incidents. 
DE90013220/GAR 


CONF-900210-49 
rammatic issues affecting the implementation of the 
DOE five-year plan. 
DE90013221/GAR 060,702 


me coe yp 

factors affecting DOE waste management 

aa environmental restoration planning. 
DE90013218/GAR 


Copeeeente si 
utomation through the PIP Concurrence System im- 
es information sharing among DOE managers. 
1E90013216/GAR 060,814 


CONF-900210-52 
Radioactive and hazardous materials transportation: 
What local officials are telling us. 

DE90013215/GAR 


DOE/DP/48058-2 
Research and development of methods and tools for 
achieving and maintaining consensus processes in the 
face of change within and among — oversight 
a Progress report, October 1, 1989-September 


, 1990. 
DE90013100/GAR 059,544 


VIRGINIA POLYTECHNIC INST. AND STATE UNIV., 
— POLYMER MATERIALS AND INTERFACES 


060,701 


061,521 


Generation of Thermoplastic Composites from Blends of 
Liquid Crystalline Polymers with Polypropylene. 
(ARO-25344.5-MS) 

AD-A224 899/5/GAR 


VIRGINIA STATE UNIV., PETERSBURG. 
DOE/ER/45353-2 
Characterization of superconducting materials with muon 
spin rotation. Annual report, February 1, 1989--January 


31, 1990. 
DE90013755/GAR 061,958 


VIRGINIA TECH CENTER FOR COMPOSITE MATERIALS 
AND STRUCTURES, BLACKSBURG. 
CCMS-90/06 . , 
Damage States in Laminated Composite Three-Point 
Say imens: An Experimental-Analytical Correlation 


060,906 


PB90-264599/GAR 
VPI-E-90-11 


States ay & Laminated Composite Three-Point 
Bend An Experimental-Analytical Correlation 
Sud s00/GAR 


060,832 


VIRGINIA |. 1 ges RESEARCH COUNCIL, 
CHARLOTTESV! 
VTRC-90-R7 
Procedures for the rie ccna Hag Road Improvements 
under the Statewide Highway . 
(FHWA/VA-90/7) 
PB90-266222/GAR 


VTRC-90-R21 


Experimental Mixes to Minimize Rutting. 
(FHWA/VA-90/21) 
PB90-266230/GAR _ 


VIRGINIA UNIV., CHARLOTTESVILLE. DEPT. OF 
CHEMISTRY. 


060,832 


060,012 


060,013 


‘Metal Metallacarboranes. ) Regi 
specific B Alkviation of larene)M(ew2czssH5) =) = Fe, 
Ru) and (C5Me5)Co(Et2C2B3H5) Sandwich Complexes. 
(ARO-23508.9-CH, 
AD-A224 630/4/GAR 059,861 


VIRGINIA UNIV., — DEPT. OF 
MATERIALS SCIENC! 


Further aie on Strengthenii 
Processed Materials (OPC). 
(ARO-25177.13-MS) 

AD-A224 620/5/GAR 

Ineffective Lengths in Metal Matrix Composites. 
(ARO-25177.12-MS) 

AD-A224 621/3/GAR 


VIRGINIA UNIV., CHARLOTTESVILLE. DIV. OF 
STATISTICS. 


in Deformation 


060,903 


060,904 


Pattern-Theoretic Formulation of Shape in R3. 
AD-A224 872/2/GAR 

WALTER REED a INST. OF RESEARCH, 
WASHINGTON, DC. 


Walter Reed arrny Institute of Research (WRAIR) Annual 
Research Sumi 


AD-A225 069/4/GAR — 061,206 
WASHINGTON COOPERATIVE FISHERY RESEARCH UNIT, 
SEATTLE. 


Species Profiles. Life Histories and Environmental Re- 
uirements 4 Coastal Fishes and Invertebrates (Pacific 


). Crab. 
(FWS-82/11.121, 


AD-A224 837/5/GAR 061,697 


Species Profiles. Life Histories and Environmental Re- 

quirements of Coastal Fishes and Invertebrates (Pacific 

Northwest). Sockeye Salmon. 

(FWS-82/11.116) 

AD-A224 838/3/GAR 061,698 
WASHINGTON HEADQUARTERS SERVICES (DOD), DC. 


DIRECTORATE FOR INFORMATION OPERATIONS AND 
REPORTS. 


DIOR/M05-90/02 


Worldwide Distribution 
Quarter Ending March 31, 1990. 
AD-A225 200/5/GAR 

DIOR/M13 
Department of Defense General/Flag Officer Worldwide 


Roster. 

AD-A224 907/6/GAR 061,282 
M05 

Worldwide Distribution by Geographical Area, 

Quarter E Fay ot 31, 1990. 

AD-A225 200/5/GAR 061,313 
M13 

Department of Defense General/Flag Officer Worldwide 


Roster. 
AD-A224 907/6/GAR 061,282 


WASHINGTON UNIV., SEATTLE. APPLIED PHYSICS LAB. 
APL-UW-TR-8815 
——. Reflections from Cylindrical Blocks on Arctic 
ice, . 
AD-A224 808/6/GAR 061,759 


WASHINGTON UNIV., SEATTLE. DEPT. OF ELECTRICAL 
ENGINEERING. 


by Geographical Area, 
061,313 


Spectroscopy of Burn Wounds. 
AD-A224 890/4/GAR 061,123 


WASHINGTON UNIV., SEATTLE. DEPT. OF MATERIALS 

SCIENCE AND ENGINEERING. 
New Catalytic Routes to i Precursors to Sili- 
con Nitride and Related Systems. 

AD-A225 057/9/GAR 059,953 
WASHINGTON UNIV., ST. LOUIS, MO. CENTER FOR AIR 
POLLUTION IMPACT AND TREND ANALYSIS. 

SCIENTIFIC-1 

Organization, 


Access, and tion Facilities for Large 
 gaipaasascmareaae DATSAV Surface Meteorological 


(aut TR-89-0286) 
AD-A225 132/0/GAR 


December 1, 1990 


059,710 


CA-53 





WATERLOO UNIV. (ONTARIO). DEPT. OF CHEMISTRY. 
TR-16-ONR 
Examination of the Relationship between Surface En- 
hanced Raman Scattering (SERS) Intensities and Surface 
Concentration for Pyridine Adsorbed at the Polycrystalline 
Gold/Aqueous Solution interface. 
AD-A224 801/1/GAR 059,891 


WAYNE STATE UNIV., DETROIT, Mi. DEPT. OF PHYSICS. 


Real-Time Asynchronous/Synchronous Lock-in Thermal- 
Wave Imaging with and IR Video Camera. 
(ARO-24981.8-MS) 

AD-A224 590/0/GAR 060,283 


WAYNE STATE UNIV., DETROIT, Mi. DEPT. OF PHYSICS 
AND ASTRONOMY. 


Point Defects with Lattice Distortion in CdTe and 
IT 


e. 
(ARO-24837.9-MS) 
AD-A224 634/6/GAR 


WELLINGTON LABS., GUELPH (ONTARIO). 


Pentachlorodibenzofurans: Synthesis, Capillary Gas Chro- 
matography and Gas Chromatographic/Mass’ Spectro- 
metric Characteristics. 

(EPA/600/J-86/538) 
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DE90014146/GAR 


76ER01112ACT AC06-87RL 10930 


Hanford Works, Richland, WA. 
DE90013951/GAR 


Westinghouse Hanford Co., Richland, WA. 
DE90013614/GAR 
DE90013645/GAR 
DE90013646/GAR 
DE90013648/GAR 
DE90013862/GAR 
DE90013863/GAR 
DE90013866/GAR 
DE90013867/GAR 
DE90013936/GAR 
DE90013938/GAR 
DF90014060/GAR 
DE90014063/GAR 
DE90014064/GAR 
76ER01112ACT AC07-761D01570 


EG and G Idaho, Inc., Idaho Falls. 
DE90013869/GAR 


76ERO1112ACT AC07-881D 12698 
Diego, CA. 


060,975 


061,434 


062,188 


060,679 
061,594 
061,595 
061,632 
061,610 
061,611 
061,692 
061,635 
061,612 
061,614 
061,615 
061,618 
062,211 


060,684 


General Atomics, San 

DE90013718/GAR 

DE90013719/GAR 
76ERO1112ACT AC07-881D 12699 

— Electric Corp., Pittsburgh, PA. Nuclear Serv- 


061,600 
061,601 


CG-2 VOL. 90, No. 23 
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DE90013725/GAR 
76ER01112ACT AC07-881D12700 
Corp., Federal Way, WA. 


061,606 


Nuclear 

DE90013722/ 

DE90013723/GAR 
76ER01112ACT ACO07-881D12701 


B and W Fuel Co., Lynchburg, VA. 
DE90013716/GAR 


76ERO1112ACT AC07-881D 12702 
Corp., Norcross, GA. 


061,604 
061,605 


061,598 


Nuclear Assurance 
DE90013721/GAR 
76ER01112ACT AC09-89SR 18035 


Savannah River Lab., Aiken, SC. 
DE90013624/GAR 


Westi Savannah River Co., Aiken,SC. 
DE90013627/GAR 

76ER01112ACT AC22-87PC79853 
Stevens Inst. of Tech., Hoboken, NJ. Dept. of Chemistry 


and Chemical E — ing. 

DE90013757/GAI 060,626 
76ER01112ACT FG02-84ER45142 

Minnesota Univ., Minneapolis. School of Physics and As- 


tronomy. 
DE90013960/GAR 061,961 
76ER01112ACT FG02-84ER45147 


Indiana Univ. at Bloomington. 
DE90013803/GAR 


76ER01112ACT FG02-84ER53187 


Hunter Coll., New York. Dept. of Physics. 
DE90013961/GAR 


76ER01112ACT FG02-85ER53198 
Wisconsin Univ.-Madison. 
DE90013641/GAR 


76ER01112ACT FG02-88ER13827 
Chi Univ., IL. 
DE90013962/GAR 


76ERO1112ACT FG02-88ER40425 


Rochester Univ., NY. 
DE90013949/GAR 


76ER01112ACT FG02-89ER 14084 
Massachusetts Inst. of Tech., Cambridge. Earth Resources 


Lab. 

DE90013750/GAR 061,366 
76ERO1112ACT FG03-86SF 16306 

Colorado State Univ., Fort Collins. Solar Energy Applica- 

tions Lab. 

DE90013698/GAR 060,397 

DE90013790/GAR 059,801 
76ERO1112ACT FG05-86ER 13461 


Maryland Univ., Coll Park. Dept. of Botan’ 
DE90013954/GAR -_ ’ 


76ER01112ACT FG05-86ER45233 


Rice Univ., Houston, TX. 
DE90013953/GAR 


76ER01112ACT FG05-87ER25048 


Texas Univ. at Austin. 
DE90013958/GAR 060,154 


Texas Univ. at Austin. Center for Numerical Analysis. 
DE90013964/GAR 061,015 


DE90013966/GAR 060,155 
DE90013968/GAR 060,156 
DE90013969/GAR 060,157 
DE90013970/GAR 060,158 
DE90013972/GAR 060,160 


76ERO1112ACT FG05-88ER 13832 


Texas Tech Univ., 
DE90013956/GAR 


76ER01112ACT FG05-88ER25067 


West inia Univ., Morgantown. Dept. of Mathematics. 
DE90013952/GAR. 060,051 


76ERO1112ACT FG05-88ER45353 
bes on State Univ., Petersburg. 
13755/GAR 


76ERO1112ACT W-7405-ENG-36 
Lab., NM. 


061,603 


061,377 


060,682 


059,930 
061,896 
061,895 
059,936 


062,186 


061,113 


059,935 


061,958 


Los Alamos National 

DE90013607/GAR 

DE90013623/GAR 
76ER01112ACT W-31109-ENG-38 


ine National Lab., Idaho Falls, ID. 
90013892/GAR 


DE90013893/GAR 


ne National Lab., IL. 
'90013622/GAR 


DE90013649/GAR 
DE90013650/GAR 
DE90013651/GAR 
DE90013653/GAR 


059,967 
060,681 


061,526 
061,636 


060,732 
060,341 
062,376 
061,749 
061,633 


DE90013654/GAR 
DE90013655/GAR 
DE90013656/GAR 
DE90013657/GAR 
DE90013658/GAR 
DE90013660/GAR 
DE90013664/GAR 
DE90013665/GAR 
DE90013666/GAR 
DE90013667/GAR 
DE90013668/GAR 
DE90013669/GAR 
DE90013670/GAR 
DE90013672/GAR 
DE90013674/GAR 
DE90013676/GAR 
DE90013679/GAR 
DE90013680/GAR 
DE90013681/GAR 
DE90013682/GAR 
DE90013683/GAR 
DE90013685/GAR 
DE90013687/GAR 
DE90013688/GAR 
DE90013689/GAR 
DE90013690/GAR 
DE90013887/GAR 
DE90013891/GAR 
DE90013895/GAR 
DE90013896/GAR 


—_— National Lab., IL. High Energy Physics Div 
90013677/GAR ” ” 


Sandia National Labs., Albuquerque, NM. 
DE90013678/GAR 


ABNC-7-00141 
Triton Environmental Consultants Ltd., Burnaby (British Co- 


lumbia). 

PB90-264680/GAR 060,744 

PB90-265885/GAR 060,747 
AC02-76CH00016 


Brookhaven National Lab., Upton, NY. 
DE90010652/GAR 


DE90012751/GAR 
DE90012872/GAR 062,029 
DE90013742/GAR 062,140 


Lawrence Berkeley Lab., CA. SSC Central Design Group. 
DE90013035/GA\ AR 062,042 


AC02-76CH03000 


Argonne National Lab., IL. 
DE90013888/GAR 


Fermi National Accelerator Lab., Batavia, IL. 
DE90011489/GAR 


DE90012043/GAR 
DE90012046/GAR 
DE90012047/GAR 
DE90012048/GAR 
DE90012666/GAR 
DE90013003/GAR 
DE90013524/GAR 
DE90013525/GAR 
DE90013526/GAR 062,096 
DE90014385/GAR 062,257 


Lawrence logors Lab., CA. SSC Central Design Group. 
DE90013039/GA\ 062,045 


DE90014086/GAR 062,215 
DE90014092/GAR 062,221 


AC02-76CH03073 


Princeton Univ., NJ. Plasma Physics Lab. 
DE90013499/GAR 


DE90013500/GAR 
DE90013501/GAR 
DE90013563/GAR 
DE90014712/GAR 
DE90014713/GAR 
DE90014714/GAR 
DE90014715/GAR 
AC02-76ER03069 


Stanford Linear Accelerator Center, CA. 
DE9001357S/GAR 


060,477 
062,119 
060,880 
061,955 
060,625 
060,785 
061,669 
061,634 
059,854 
062,377 
060,963 
061,956 
061,957 
061,475 
060,914 
062,120 
062,122 
062,123 
062,124 
059,928 
061,477 
060,974 
062,125 
062,126 
062,127 
060,354 
061,670 
060,479 
062,378 
—_- 13 


‘062,121 


061,476 


059,905 
061,660 


062,183 


059,543 
060,811 
059,816 
062,006 
062,007 
062,026 
062,032 
060,853 
062,095 





AC02-76ER03075 
Institute for Advanced 
DE90013731/GAR 

AC02-76ER03130 


Study, Princeton, NJ. 


Brown Univ., Providence, Ri. 


DE90013325/GAR 
DE90013329/GAR 
DE90013330/GAR 


062,080 
062,082 
061,493 


Univ., Providence, Ri. Dept. of Physics. 


Brown 

DE90013319/GAR 
DE90013320/GAR 
DE90013321/GAR 
DE90013322/GAR 
DE90013323/GAR 
DE90013324/GAR 
DE90013326/GAR 
DE90013327/GAR 
DE90013328/GAR 
DE90013331/GAR 
DE90013332/GAR 
DE90014343/GAR 


AC02-76ER03230 


062,075 
062,076 
062,077 
062,078 
062,079 
060,150 
061,491 
061,492 
062,081 
062,083 
062,084 
062,251 


Univ., Waltham, MA. Dept. of Physics. 


Brandeis . 
DE90013443/GAR 


062,091 


Spepentates Sew Collider Lab., Dallas, TX. 
90013783/GAR 062,170 


AC02-76EV00119 


Utah Univ., Salt Lake City. Radiobiology Div. 


DE90013448/GAR 


AC02-79ET34020 


061,324 


B and W Fuel Co., Lynchburg, VA. 


DE90013548/GAR 


AC02-80ET 15601 


061,667 


MSE, !nc., Butte, MT. 


DE90012867/GAR 


AC02-81ER60015 


060,512 


Oak Ridge National Lab., TN. 


DE90012931/GAR 


AC02-83CE40637 


061,145 


Institute of Paper Science and Technology, Atlanta, GA. 


DE90012712/GAR 


AC02-83CH 10093 


060,047 


Solar Energy Research Inst., Golden, CO. 


DE90000321/GAR 
DE90000328/GAR 
DE90000351/GAR 
DE90000354/GAR 


AC02-89ER40486 
Lawrence Leper | 


DE90013016/GA 

DE90013027/GAR 
DE90013028/GAR 
DE90013029/GAR 
DE90013030/GAR 
DE90013032/GAR 
DE90013033/GAR 
DE90013034/GAR 
DE90013035/GAR 
DE90013036/GAR 
DE90013038/GAR 
DE90013039/GAR 
DE90013040/GAR 
DE90013041/GAR 
DE90013042/GAR 
DE90013044/GAR 
DE90013045/GAR 
DE90013243/GAR 
DE90013244/GAR 
DE90013296/GAR 
DE90013779/GAR 
DE90013780/GAR 
DE90013782/GAR 
DE90013786/GAR 
DE90014004/GAR 
DE90014010/GAR 
DE90014039/GAR 
DE90014041/GAR 
DE90014086/GAR 
DE90014087/GAR 
DE90014088/GAR 
DE90014089/GAR 


060,565 
060,566 
060,567 
060,568 


Lab., CA. SSC Central Design —_ 


062,034 
062,035 
062,036 
062,037 
062,039 
062,040 
062,041 
062,042 
062,043 
062,044 
062,045 
062,046 
062,047 
062,048 
062,049 
062,050 
062,068 
062,069 
062,072 
062, 166 
062,167 
062,169 
062,172 


DE90014090/GAR 
DE90014091/GAR 
DE90014092/GAR 
DE90014094/GAR 
DE90014099/GAR 
DE90014101/GAR 
DE90014104/GAR 
DE90014111/GAR 
DE90014115/GAR 
DE90014236/GAR 


90013031 / 
DE90013245/GAR 
DE90013766/GAR 
DE90014003/GAR 
DE90014112/GAR 


AC03-76SF00098 


National 

90013890/GAR 
Lawrence Sarees | 
DE90013207/GAI 
DE90013349/GAR 
DE90013350/GAR 
DE90013352/GAR 
DE90013353/GAR 
DE90013358/GAR 
DE90013359/GAR 
DE90013360/GAR 
DE90013361/GAR 
DE90013811/GAR 
DE90013870/GAR 
DE90014037/GAR 
DE90014164/GAR 
DE90014177/GAR 
DE90014180/GAR 
DE90014181/GAR 
DE90014182/GAR 
DE90014186/GAR 
DE90014187/GAR 
DE90014307/GAR 


persian, Gee. 


Lab., IL. 


Lab., CA. 


CONTRACT/GRANT NUMBER INDEX 


061,619 


La 
DE90013029/G. 
DE90013243/GAR 


Lawrence Livermore 
DE90012986/GAR 


National Lab., CA. 


Accelerator Center, CA. 


Stanford Linear 
DE90013578/GAR 
DE90013581/GAR 


AC03-76SF00515 


Lawrence Levee | Lab., CA. 
DE90013352/ 


Lawrence beene | 
DE90014000/GA 


Stanford Linear Accelerator Center, CA. 


DE90008013/GAR 
DE90013567/GAR 
DE90013570/GAR 
DE90013571/GAR 
DE90013578/GAR 
DE90013580/GAR 
DE90013584/GAR 
DE90013585/GAR 
DE90013587/GAR 
DE90013639/GAR 


AC03-81ER40050 


Linear Accelerator Center, CA. 


Stanford 
DE90013567/GAR 


AC03-87SF 17127 


Sandia National Labs. 
DE90013400/GAR 


AC03-87SF 17128 


Atomics, San Diego, CA. 


General 

DE90013217/GAR 
DE90013297/GAR 
DE90014121/GAR 
DE90014362/GAR 


AC04-76DP00613 


062,068 
062,031 
062,106 
062,109 


062,086 


Lab., CA. SSC Central Design Group, 


061,998 
062,097 
060,226 
062,100 
062, 106 
062,108 
062,112 
062,113 
062,115 
062,117 


062,097 


060,286 


061,853 


061,880 
061,882 
061,899 
061,479 


DE90012996/GAR 


AC04-76DP00789 


AC04-76DP00789 


061,085 


Labs., Albuquerque, NM. 


Sandia National 

DE89013932/GAR 
DE90012011/GAR 
DE90012012/GAR 
DE90012225/GAR 
DE90012757/GAR 
DE90012761/GAR 
DE90012902/GAR 
DE90012915/GAR 
DE90012916/GAR 
DE90012917/GAR 
DE90012918/GAR 
DE90012997/GAR 
DE90012998/GAR 
DE90013000/GAR 
DE90013063/GAR 
DE90013064/GAR 
DE90013071/GAR 
DE90013073/GAR 
DES90013076/GAR 
DE90013077/GAR 
DE90013197/GAR 
DE90013198/GAR 
DE90013199/GAR 
DE90013240/GAR 
DE90013308/GAR 
DE90013309/GAR 
DE90013310/GAR 
DE90013311/GAR 
DE90013312/GAR 
DE90013313/GAR 
DE90013354/GAR 
DE90013363/GAR 
DE90013364/GAR 
DE90013365/GAR 
DE90013366/GAR 
DE90013367/GAR 
DE90013368/GAR 
DE90013369/GAR 
DE90013370/GAR 
DE90013400/GAR 
DE90013401/GAR 
DE90013402/GAR 
DE90013403/GAR 
DE90013491/GAR 
DE90013492/GAR 
DE90013493/GAR 
0DE90013494/GAR 
DE90013495/GAR 
DE90013496/GAR 
DE90013509/GAR 
DE90013510/GAR 
DE90013511/GAR 
DE90013540/GAR 
DE90013547/GAR 
DE90013553/GAR 
DE90013554/GAR 
DE90013555/GAR 
DE90013556/GAR 
DE90013557/GAR 
DE90013558/GAR 
DE90013600/GAR 
DE90013609/GAR 
DE90013616/GAR 
DE90013628/GAR 
DE90013629/GAR 
DE90013630/GAR 
DE90013631/GAR 
DE90013644/GAR 
DE90013865/GAR 
DE90014327/GAR 
DE90014703/GAR 
DE90014704/GAR 


December 1, 1990 


060,817 
061,471 
061,688 
060,332 
060,677 
060,957 
061,487 
061,587 
061,588 
061,589 
061,590 
061,668 
061,393 
060,571 
060,311 
061,954 
061,592 
061,796 
059,630 
061,593 
060,287 
061,478 
061,527 
060,162 


CG-3 





DE90014707/GAR 
AC04-86AL31950 


061,528 


Westinghouse Electric Corp., Carlsbad, NM. Waste Isolation 
Pilot Plant Project. 


DE90013697/GAR 
AC05-810R20722 


National Lab., IL. 


90013566/GAR 
AC05-840R21400 


General Atomics, 
DE90013217/GAR 


Los Alamos National Lab., NM. 


DE90012155/GAR 


Oak Ri Gaseous Diffusion Plant, TN. 


DE9001 /GAR 


Oak Ridge National Lab., TN. 


DE! 22/GAR 
DE90009243/GAR 
DE90009425/GAR 
DE90009815/GAR 
DE90011277/GAR 
DE90011282/GAR 
DE90011283/GAR 
DE90011285/GAR 
DE90011286/GAR 
DE90011287/GAR 
DE90011288/GAR 
DE90011297/GAR 
DE90011300/GAR 
DE90011312/GAR 
DE90011387/GAR 
DE90011649/GAR 
DE90011702/GAR 
DE90011707/GAR 
DE90012001/GAR 
DE90012008/GAR 
DE90012022/GAR 
DE90012026/GAR 
DE90012029/GAR 
DE90012030/GAR 
DE90012032/GAR 
DE90012035/GAR 
DE90012039/GAR 
DE90012040/GAR 
DE90012174/GAR 
DE90012274/GAR 
DE90012276/GAR 
DE90012277/GAR 
DE90012278/GAR 
DE90012279/GAR 
DE90012280/GAR 
DE90012281/GAR 
DE90012282/GAR 
DE90012284/GAR 
DE90012285/GAR 
DE90012286/GAR 
DE90012287/GAR 
DE90012288/GAR 
DE90012290/GAR 
DE90012292/GAR 
DE90012294/GAR 
DE90012298/GAR 
DE90012306/GAR 
DE90012307/GAR 
DE90012309/GAR 
DE90012311/GAR 
DE90012312/GAR 
DE90012313/GAR 
DE90012314/GAR 
DE90012315/GAR 
DE90012316/GAR 
DE90012318/GAR 
DE90012319/GAR 
DE90012320/GAR 
DE90012321/GAR 
DE90012322/GAR 


San Diego, CA. 


061,597 


060,678 


061,880 


060,793 


060,393 
062,005 
061,485 
060,874 
059,787 
060,418 
060,933 
059,818 
062,373 
061,532 
061,625 
061,626 
060,461 
059,849 
059,850 
061,480 
061,128 
061,481 
060,462 
062,008 
062,009 
060,349 
060,971 
059,910 
061,949 
060,955 
060,848 
059,911 
060,463 
061,482 
061,513 
061,110 
061,533 
060,835 
059,912 
061,534 
061,535 
061,514 
060,464 
062,010 
059,913 


DE90012325/GAR 
DE90012326/GAR 
DE90012327/GAR 
DE90012328/GAR 
DE90012329/GAR 
DE90012330/GAR 
DE90012331/GAR 
DE90012332/GAR 
DE90012333/GAR 
DE90012334/GAR 
DE90012335/GAR 
DE90012337/GAR 
DE90012339/GAR 
DE90012340/GAR 
DE90012341/GAR 
DE90012342/GAR 
DE90012343/GAR 
DE90012344/GAR 
DE90012345/GAR 
DE90012346/GAR 
DE90012347/GAR 
DE90012348/GAR 
DE90012350/GAR 
DE90012351/GAR 
DE90012352/GAR 
DE90012354/GAR 
DE90012355/GAR 
DE90012356/GAR 
DE90012357/GAR 
DE90012358/GAR 
DE90012359/GAR 
DE90012360/GAR 
DE90012361/GAR 
DE90012362/GAR 
DE90012363/GAR 
DE90012365/GAR 
DE90012366/GAR 
DE90012368/GAR 
DE90012369/GAR 
DE90012372/GAR 
DE90012373/GAR 
DE90012375/GAR 
DE90012377/GAR 
DE90012378/GAR 
DE90012379/GAR 
DE90012380/GAR 
DE90012381/GAR 
DE90012382/GAR 
DE90012384/GAR 
DE90012385/GAR 
DE90012386/GAR 
DE90012387/GAR 
DE90012388/GAR 
DE90012389/GAR 
DE90012390/GAR 
DE90012729/GAR 
DE90012732/GAR 
DE90012735/GAR 
DE90012789/GAR 
DE90012790/GAR 
DE90012796/GAR 
DE90012811/GAR 
DE90012863/GAR 
DE90012925/GAR 
DE90012931/GAR 
DE90012935/GAR 
DE90012947/GAR 
DE90012976/GAR 
DE90012977/GAR 
DE90012981/GAR 
DE90013135/GAR 
DE90013137/GAR 
DE90013138/GAR 


CONTRACT/GRANT NUMBER INDEX 


061,215 
060,762 
062,012 
061,515 
062,013 
060,511 
061,536 
060,465 
060,466 
061,483 
061,076 
062,014 
060,569 
061,627 
061,467 
061,818 
060,213 
062,015 
061,854 
061,216 
062,016 
062,017 
062,018 
061,129 
061,217 
062,019 
061,218 
062,020 
059,914 
059,956 
059,915 
060,222 
060,849 
061,516 
061,517 
060,223 
062,021 
061,877 
061,628 
059,916 
062,022 
059,879 
059,880 
060,467 
061,219 
061,220 
061,221 
060,224 
062,023 
061,222 
062,024 
062,025 
061,130 
061,084 
060,665 
060,812 
061,518 
060,813 
061,950 
060,763 
061,661 
060,350 
060,394 
060,913 
061,145 
061,878 
060,545 
062,374 
059,795 
060,940 
061,118 
060,850 
061,820 


DE90013141/GAR 
DE90013142/GAR 
DE90013143/GAR 
DE90013194/GAR 
DE90013195/GAR 
DE90013225/GAR 
DE90013248/GAR 
DE90013269/GAR 
DE90013280/GAR 
DE90013281/GAR 
DE90013299/GAR 
DE90013300/GAR 
DE90013303/GAR 
DE90013381/GAR 
DE90013382/GAR 
DE90013384/GAR 
DE90013392/GAR 
DE90013393/GAR 
DE90013394/GAR 
DE90013396/GAR 
DE90013504/GAR 
DE90013829/GAR 
DE90013929/GAR 
DE90014203/GAR 
DE90014204/GAR 
DE90014209/GAR 
DE90014212/GAR 
DE90014214/GAR 
DE90014215/GAR 
DE90014220/GAR 
DE90014309/GAR 
DE90014312/GAR 
DE90014313/GAR 
DE90014697/GAR 
DE90014699/GAR 
DE90014709/GAR 


061,167 
061,538 
061,168 
061,539 
060,618 
061,103 
060,666 
060,068 
061,561 
061,343 
059,853 
061,077 
061,563 
062,088 
059,720 
059,797 
060,766 
060,050 
061,522 
062,089 
059,798 
061,525 
060,376 
060,708 
060,772 
060,709 
062,246 
060,882 
061,637 
060,667 
062,249 
060,964 
062,250 
060,161 
059,712 
061,087 


Oak Ridge National Lab., TN. Carbon Dioxide Information 


Analysis Center. 
DE90011298/GAR 


AC05-840T21400 


059,718 


Martin Marietta Energy Systems, Inc., Oak Ridge, TN. 


DE90012736/GAR 
DE90012737/GAR 


Oak eo Gaseous Diffusion Plant, TN. 
DE90012154 


/GAR 
DE90013271/GAR 
DE90013503/GAR 


AC05-860R21548 
ine National Lab., IL. 


DE90013622/GAR 


AC06-76RL01830 
Battelle Pacific Northwest Labs., Richland, WA. 


DE90010003/GAR 
DE90013208/GAR 
DE90013301/GAR 
DE90013302/GAR 
DE90013355/GAR 
DE90013356/GAR 
DE90013373/GAR 
DE90013374/GAR 
DE90013375/GAR 
DE90013505/GAR 
DE90013506/GAR 
DE90013507/GAR 
DE90013508/GAR 
DE90013546/GAR 
DE90013550/GAR 
DE90013551/GAR 
DE90013552/GAR 
DE90013625/GAR 
DE90014149/GAR 
DE90014333/GAR 


060,727 
060,700 


059,878 
060,815 
060,818 


060,732 


060,148 
060,729 
061,663 
061,376 
061,580 
059,740 
059,658 
061,582 
061,583 
061,226 
060,767 
060,704 
059,799 
060,731 
059,547 
060,396 
060,705 
060,562 
060,734 
060,668 


Bonneville Power Administration, Portland, OR. Div. of Fish 


and Wildlife. 
DE90014142/GAR 


AC06-84RL 10436 


061,430 


DE90012323/GAR 062,011 DE90013139/GAR 061,671 
. “ Parsons (Ralph M.) Co., Pasade A. 
DE90012324/GAR 061,075 DE90013140/GAR 061,662 DESOOTSSAByGAR ie 061,540 
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DE90013250/GAR 
DE90013251/GAR 
DE90013252/GAR 
DE90013253/GAR 
DE90013254/GAR 
DE90013255/GAR 
DE90013256/GAR 
DE90013257/GAR 
DE90013258/GAR 
DE90013259/GAR 
DE90013260/GAR 
DE90013261/GAR 
DE90013262/GAR 
DE90013263/GAR 
DE90013264/GAR 
DE90013265/GAR 
DE90013266/GAR 
DE90013267/GAR 
DE90013268/GAR 
DE90013333/GAR 
DE90013334/GAR 
DE90013335/GAR 
DE90013336/GAR 
DE90013337/GAR 
DE90013338/GAR 
DE90013339/GAR 
DE90013340/GAR 
DE90013341/GAR 
DE90013342/GAR 
DE90013343/GAR 
DE90013344/GAR 
DE90013345/GAR 
DE90013346/GAR 
DE90013348/GAR 
AC06-87RL 10930 


Westinghouse Hanford Co., Richland, WA. 
DE89014960/GAR 


DE90011520/GAR 
DE90012640/GAR 
DE90012643/GAR 
DE90013274/GAR 
DE90013647/GAR 
DE90013937/GAR 
DE90014061/GAR 
DE90014062/GAR 
DE90014341/GAR 
DE90014342/GAR 
DE90014395/GAR 
AC07-761D01570 


EG and G Idaho, Inc., Idaho Falls. 
DE90012299/GAR 


DE90012954/GAR 
DE90012967/GAR 
DE90013022/GAR 
DE90013085/GAR 
DE90013088/GAR 
DE90013089/GAR 
DE90013091/GAR 061,630 
DE90013868/GAR 060,478 


EG and G Idaho, Inc., Idaho Falls. System Safety Develop- 
ment Center. 
DE90014195/GAR 062,409 


AC07-81NE44139 


West Valley Nuclear Services Co., Inc., NY. 
DE90013480/GAR 


AC07-841D12435 


Westinghouse Idaho Nuclear Co., Inc., Idaho Falis. 
DE90013539/GAR 061,665 


DE90013544/GAR 061,496 
AC07-881D 12699 
Westinghouse Electric Corp., Pittsburgh, PA. Nuclear Serv- 


ice Div. 
DE90013726/GAR 061,607 
AC07-881D12701 


B and W Fuel Co., Lynchburg, VA. 
DE90013717/GAR 


AC07-881D12702 


Nuclear Assurance Corp., Norcross, GA. 
DE90013720/GAR 


AC07-881D12735 
MSE, Inc., Butte, MT. 


061,541 
061,542 
061,543 
061,544 
061,545 
061,546 
061,547 
061,548 
061,549 
061,550 
061,551 
061,552 
061,553 
061,554 
061,555 
061,556 
061,557 
061,558 
061,559 
061,565 
061,566 
061,567 
061,568 
061,569 
061,570 
061,571 
061,572 
061,573 
061,574 
061,575 
061,576 
061,577 
061,578 
061,579 


061,529 
061,531 
060,672 
061,486 
061,560 
061,596 
061,613 
061,616 
061,617 
061,620 
060,934 
061,638 


061,512 
062,319 
061,537 
061,519 
061,520 
061,879 
062,320 


061,585 


061,599 


061,602 
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DE90012867/GAR 
AC07-88SF 17712 


California Univ., San Diego, La Jolla. Dept. of Chemistry. 
DE90012889/GAR 060,494 


AC08-83NV 10282 


EG and G Energy Measurements, Inc., Las Vegas, NV. 
Remote Sensing Lab. 
DE90014193/GAR 060,686 


AC08-85NV 10384 


Nevada Univ. System, Las Vegas. Water Resources Center. 
DE90012890/GAR 061,224 


Nevada Univ. System, Reno. Water Resources Center. 
DE90012848/GAR 060,674 


DE90013273/GAR 060,675 
AC08-88NV 10617 


EG and G Energy Measurements, Inc., Albuquerque, NM. 


Kirtland Operations. 
DE90012583/GAR 061,679 


EG and G Energy Measurements, Inc., Las Vegas, NV. 
DE90013469/GAR 060,282 


EG and G Energy Measurements, Inc., Los Alamos, NM. 


Los Alamos Operations. 
DE90013470/GAR 059,699 


AC09-76SR00001 


Savannah River Lab., Aiken, SC. 
DE90013624/GAR 


AC09-76SR00819 


Savannah River Ecology Lab., Aiken, SC. 
DE90005384/GAR 


AC09-89SR 18035 


Westinghouse Savannah River Co., Aiken,SC. 
DE90012044/GAR 


DE90012045/GAR 
AC11-89PN38014 


Westinghouse Electric Corp., West Mifflin, PA. 
DE90012300/GAR 


AC21-84MC21335 


Combustion Power Co., Inc., Menlo Park, CA. 
DE90000486/GAR 


DE90000487/GAR 
AC21-86MC23167 


Soe S Electric Corp., Orlando, FL. Power Genera- 


tion Projects Div 
DE90009669/GAR 060,067 


AC21-86MC23266 
Illinois inst. of Tech., Chicago. Dept. of Chemical Engineer- 


ing. 
DE90009651 /GAR 060,510 
AC22-83PC60409 


Science Applications International Corp., San Diego, CA. 
DE90013460/GAR 060,472 


AC22-84PC60422 


TRW Space and Technology Group, Redondo Beach, CA. 
Applied Technol Div. 
DE90013316/GA\ 060,049 


AC22-84PC70028 
Union Carbide Corp., Tarrytown, NY. Tarrytown Technical 


Center. 
DE90011510/GAR 060,417 
AC22-84PC72007 


AMAX Research and Development Center, Golden, CO. 
DE90009051/GAR 060,451 


DE90009052/GAR 060,452 
DE90009211/GAR 060,453 
AC22-86PC90276 


Babcock and Wilcox Co., Alliance, OH. Research and De- 
velopment Div. 
DE90012236/GAR 


AC22-86PC90279 


Energy and Environmental Research Corp., Irvine, CA. 
DE90009906/GAR 060,499 


DE90009907/GAR 060,500 
DE90009908/GAR 060,035 
AC22-86PC90751 


PSI Biren A Co., Andover, MA. 
DE90014468 


AC22-86PC91025 


Energy and Environmental Research Corp., Irvine, CA. 
DE90011457/GAR 060,603 


DE90012402/GAR 060,605 
DE90012403/GAR 060,606 
DE90012404/GAR 060,607 
DE90012405/GAR 060,608 
DE90012646/GAR 060,610 
DE90012648/GAR 060,611 
DE90012649/GAR 060,612 
DE90012650/GAR 060,613 
DE90012651/GAR 060,614 


060,512 


061,377 


061,428 


060,564 


060,698 


060,346 
060,592 


060,045 


060,052 


AFOSR-83-0051 


AC22-87PC79650 


Tecogen, Inc., Waltham, MA. 
DE90012237/GAR 


AC22-87PC79656 
Atlantic Research Corp., Alexandria, VA. Combustion Tech- 


DE /GAR 060,036 
DE90009910/GAR 060,037 
DE90009911/GAR 060,038 
DE90009912/GAR 060,039 
DE90009913/GAR 060,040 
DE90009914/GAR 060,041 
DE90009915/GAR 060,042 
DE90009916/GAR 060,043 

AC22-87PC79661 


Catholic Univ. of America, Washington, DC. Dept. of Me- 
chanical Engineering. 
DE90014601/GAR 060,053 


AC22-87PC79669 
MHD Development Corp., Butte, MT. 
DE90008839/GAR 
AC22-87PC79680 
Montana State Univ., Bozeman. Dept. of Electrical Engi- 


neering. 
DE90013055/GAR 060,351 


AC22-87PC79854 
Georgia Inst. of Tech., Atlanta. School of Chemical Engi- 


neering. 
DE90010009/GAR 060,595 
DE90010023/GAR 060,596 
DE90010026/GAR 060,597 
DE90010029/GAR 060,598 
AC22-88PC79813 


Arkansas Univ., Fayetteville. Dept. of Chemical Engineering. 
DE90007648/GAR 060,411 


AC22-88PC88802 
SRI International, Menlo Park, CA. 
DE90008844/GAR 
AC22-88PC88810 
National Inst. for Petroleum and Energy Research, Bartles- 


ville, OK. 
DES001091 9/GAR 060,456 


AC22-88PC88814 
Advanced Fuel Research, Inc., East Hartford, CT. 
DE90012519/GAR 

AC22-88PC88816 
Viking Systems International, Inc., Pittsburgh, PA. 
DE90009019/GAR 

AC22-88PC&8818 
Hydrocarbon Research, Inc., Lawrenceville, NJ. 
DE90013056/GAR 

AC22-88PC88867 
Southern Research Inst., Birmingham, AL. 
DE90010969/GAR 

AC22-88PC88881 


ICF Kaiser Engineers, Inc., Pittsburgh, PA. 
DE90008828/GAR 


DE90013054/GAR 


AC22-88PC88883 


Batteile, Columbus, OH. 
DE90009024/GAR 


a ig 
house Electric Corp., Pittsburgh, PA. Science and 


Center. 
25/GAR 060,450 


059,791 


060,347 


060,412 


060,469 
060,449 
Tectr 


“werergnen nti "pene OH. 
DE90008842/GAR 


DE90011455/GAR 


AC22-89PC89867 
Bechtel Group, Inc., San Francisco, CA. 
DE90010924/GAR 
AC22-89PC89877 
Pennsylvania State Univ., University Park. 
DE90013059/GAR 
AF-AFOSR-0078-86 
Mathematisch Centrum, Amsterdam (Netherlands). 
N90-23942/7/GAR 
AFOSR-81-0186 
Princeton Univ., NJ. Dept. of Electrical Engineering and 
Computer Science. 
AD-A224 660/1/GAR 061,068 
AFOSR-83-0051 


Southern Illinois Univ. School of Medicine, Springfield. 
AD-A224 655/1/GAR 061,237 
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AFOSR-83-0170 
Southampton Univ. (England). Dept. of Aeronautics and As- 
tronautics. 


AD-A224 790/6/GAR 060,032 
AFOSR-83-0232 


North Carolina Agricultural and Technical State Univ., 
Greensboro. Dept. of Electrical Engineering. 
AD-A224 904/3/GAR 061,922 


AFOSR-83-0315 


Texas Univ. at —— Dept. of Computer Science. 
AD-A224 896/1/GAI 060,120 


AFOSR-83-0321 


California Univ., Irvine. Dept. of Pharmacology. 
AD-A224 897/9/GAR 


AFOSR-84-0091 
Maryland Univ., College Park. Dept. of Electrical Engineer- 


ing. 
AD-A225 098/3/GAR 061,996 
AFOSR-84-0227 


Lehigh Univ., Bethlehem, PA. Dept. of Mechanical Engi- 
neering and Mechanics. 
AD-A224 637/9/GAR 061,971 


AFOSR-84-0370 


lowa State Univ., Ames. 
AD-A224 905/0/GAR 


AFOSR-85-0078 
Wright State Univ., Dayton, OH. Dept. of Mechanical Sys- 


tems Engineeri 
AD-A224 898/7/GAR 059,789 
AFOSR-85-0162 


California Univ., Berkeley. Space Sciences Lab. 
AD-A224 782/3/GAR 


AFOSR-86-0031 


City Coll., New York. Dept. of Physics. 
AD-A224 762/5/GAR 


AFOSR-86-0161 


Florida Univ., Gainesville. Space Astronomy Lab. 
AD-A224 706/2/GAR 


AFOSR-86-0163 


Wisconsin Univ.-Madison. Dept. of Mathematics. 
AD-A224 796/3/GAR 


AFOSR-86-0318 


Polytechnic Univ., Brooklyn, NY. 
AD-A224 735/1/GAR 


AFOSR-87-0026 


Or Univ., Ei 
AD-A224 997/7/GAR 


AFOSR-87-0073 


Maryland Univ., College Park. Systems Research Center. 
AD-A224 707/0/GAR 06: 


AFOSR-87-0103 


Cornell Univ., Ithaca, NY. Dept. of Chemistry. 
AD-A225 018/1/GAR 


AFOSR-87-0138 


Hahnemann Medical Coll. and Hospital, Philadelphia, PA. 
Dept. of Physiol and Biophysics. 
AD-A224 873/0/GAR 061,098 


AFOSR-87-0158 
California Univ., Berkeley. Dept. of Materials Science and 
Mineral '=ngineering. 
AD-A225 042/1/GAR 060,909 
AFOSR-87-0247 


Rice Univ., Houston, TX. Dept. of Electrical and Computer 

Engineering. 

AD-A224 728/6/GAR 
AFOSR-87-0348 


National Hellenic Research Foundation, Athens (Greece). 
Theoretical and Physical Chemistry Inst. 
AD-A224 611/4/GAR 


AFOSR-87-0361 


os Univ., Los Angeles. Mental Retardation Research 
inter. 
AD-A225 006/6/GAR 


AFOSR-83-0117 


Institute for Computer Applications in Science and Engi- 
neering, Hampton, VA. 
AD-A24 941/5/GAR 059,822 


AFOSR-89-0039 


Materiais Research Society, Pittsburgh, PA. 
AD-A224 806/0/GAR 


AFOSR-89-0050 


Or Univ., Eugene. Dept. of Psychol 
AD- 4 848/8/RAR. ned 


AFOSR-89-0077 


Indiana Univ. at Bloomington. Dept. of Biol 
AD-A224 766/6/GAR - P - 


AFOSR-89-0112 
Texas A and M Research Foundation, College Station. 
060, 


061,196 


061,923 


061,995 


059,865 


061,840 


059,885 


061,159 


059,779 
061,242 


AD-A224 730/2/GAR 
AFOSR-89-0127 
Michigan Univ., Ann Arbor. 
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AD-A224 851/6/GAR 
AD-A225 100/7/GAR 
AFOSR-89-0149 


Utah Univ., Salt Lake City. Dept. of Physics. 
AD-A224 763/3/GAR 


Al01-83ER30052 


Foreign Applied Sciences Assessment Center, La Jolla, CA. 
DE90010912/GAR 060,212 


Al01-85CE50111 
Allied-Signal Aerospace Co., Phoenix, AZ. Garrett Auxiliary 


Power Div. 
DE90013305/GAR 


061,913 


060,878 


Al01-87ER13647 
National Inst. of Standards and Technology, Gaithersburg, 
MD. 


DES0012888/GAR 
Al01-88ER30143 


Foreign Applied Sciences Assessment Center, La Jolla, CA. 
DE90010911/GAR 061,874 


DE90010913/GAR 061,875 
DE90013227/GAR 061,881 
Al08-78ET44802 


Geological Survey, Denver, CO. 
DE90013314/GAR 


DE90013464/GAR 
Al22-87PC79660 


Naval Civil ate Lab., Port Hueneme, CA. 
DE90009023/ 


AI79-83BP39638 


Bonneville Power Administration, Portland, OR. Div. of Fish 
and Wildlife. 
DE90014144/GAR 


AI79-83BP39645 


National Marine Fisheries Service, Seattle, WA. Coastal 
Zone and Estuarine Studies Div. 
DE90014153/GAR 061,438 


Al79-84BP 16726 


Pacific Northwest Forest and Range Experiment Station, 
Corvallis, OR. Forestry Sciences Lab. 
DE90014143/GAR 


Al79-88BP50301 


National Marine Fisheries Service, Seattle, WA. Coastal 
Zone and Estuarine Studies Div. 
DE90013804/GAR 


ARB-A6-174-32 


California Univ., Davis. Dept. of Environmental Toxicology. 
PB90-265927/GAR 060,669 


ARB-A732-034 


Geological Survey, Reston, VA. Water Resources Div. 
PB90-266511/GAR 


ARB-A732-153 


Radian Corp., Austin, TX. 
PB90-267196/GAR 


ARC-88-134/CO-9952-88 


Alabama Univ., Huntsville. 
PB90-267162/GAR 


ARC-89-34-CO-997 1-88-1-302-0216 


Appalachian Regional Commission, Washington, DC. 
PB90-266438/GAR 


AS05-81ER10954 


Texas Univ. at Austin. Center for Numerical! Analysis. 
DE90013970/GAR 


ASL-86-8004 


National Oceanic and Atmospheric Administration, Boulder, 
CO. Wave Propagation Lab 
PB90-268285/GAR 


AW089-322-046 


Maryland Univ., College Park. Dept. of Civil Engineering. 
PB90-266149/GAR 060,009 


BI79-83BP 11631 


Bonneville Power Administration, Portland, OR. Div. of Fish 
and Wildlife. 
DE90014150/GAR 


BI79-83BP39461 


Bonneville Power Administration, Portland, OR. Div. of Fish 
and Wildlife. 
DE90014147/GAR 061,435 


BI79-84BP 17622 


Bonneville Power Administration, Portland, OR. Div. of Fish 
and Wildlife. 
DE90014152/GAR 


Bi79-87BP35769 


Oregon Dept. of Fish and Wildlife, Portland. 
DE90014141/GAR 


BI79-88BP92122 


Oregon Dept. of Fish and Wildlife, Corvallis. 
DE90014145/GAR 


BMFT 01 QV 8621 


Kayser Threde und Co. G.m.b.H., Munich (Germany, F.R.). 
TIB/A90-81381/GAR 062, 


059,917 


060,033 


061,432 


061,431 


061,158 


060,653 


059,834 


59,760 


059,717 


061,436 


061,437 


061,433 


BMFT 01QV8631-AK/PA3 


Kayser Threde und Co. G.m.b.H., Munich (Germany, F.R. r" 
TIB/A90-81379/GAR 062,3. 


BMFT 01 ZV 091 
Geselischaft fuer Systemtechnik m.b.H., Essen (Germany, 


R.). 
TIB/A90-81417/GAR 060,722 


BMFT 03 E 1269 B 


Gesellschaft zur Vergasung von Steinkohle m.b.H., Dort- 
mund (Germany, F.R.). 
TIB/B90-81439/GAR 060,440 


BMFT 03E-4339-C 


Fraunhofer-Inst. fuer Bauphysik, Stuttgart (Germany, F.R.). 
TIB/A90-81404/GAR 060,58 


TIB/A90-81405/GAR 


BMFT 03E-8022-A 


Tuebingen Univ. (Germany, F.R.). Physikalisches Inst. 
TIB/B90-81437/GAR 060,585 


BMFT 03 E 8187 A 
Forschungsinstitut fuer Waermetechnik e.V., Stuttgart (Ger- 
many, F.R.). 
TIB/A90-81413/GAR 060,583 
BMFT 03E8275-A 


Gemeinnuetzige Siedlungs- und Wohnungsbaugeselischaft 
Berlin m.b.H. (Germany, F.R.). 
TIB/B90-81422/GAR 059,814 


BMFT 03E-8544A-A 
_— (G.). G.m.b.H. und Co. K.G., Essen (Germany, 


) 
TIB/A90-81415/GAR 060,663 


BMFT 0335 000A 
Landeswohnungs- und Staedtebaugesellschaft Bayern 
m.b.H., Munich (Germany, F.R.). 
TIB/A90-81414/GAR 059,813 
BMFT 514-8891-LVP 840110 


Stuttgart Univ. (Germany, F.R.). Inst. fuer Luftfahrtantriebe. 
TIB/A90-81384/GAR 059,635 


BMFT 0328091B 
M.A.N. Me mpeg ot G.m.b.H., Munich (Germany, F.R.). 
TIB/B90-81431/ 060, 

BMU SR 118/3 
Bundesministerium fuer Umwelt, Naturschutz und Reaktor- 
sicherheit, Bonn (Germany, F.R.). 

TIB/B90-81393/GAR 061,655 

BMU SR 271/3 


Bundesministerium fuer Umwelt, Naturschutz und Reaktor- 
sicherheit, Bonn (Germany, F.R.). 
061,656 


060,582 


TIB/B90-81395/GAR 


BMU SR 341 


Bundesministerium fuer Umwelt, Naturschutz und Reaktor- 
sicherheit, Bonn (Germany, F.R.). 
TIB/B90-81396/GAR 060,689 


BMU SR 367 


Bundesministerium fuer Umwelt, Naturschutz und Reaktor- 
sicherheit, Bonn (Germany, F.R.). 
TIB/B90-81394/GAR 060,559 


BMU SR 823/1 


Bundesministerium fuer Umwelt, Naturschutz und Reaktor- 
sicherheit, Bonn (Germany, F.R.). 
TIB/B90-81391/GAR 060,688 


CA40453 


Lawrence Berkeley Lab., CA. 
DE90013810/GAR 


CCR-8518722 


Texas Univ. at Austin. Center for Numerical Analysis. 
DE90013966/GAR 060,155 


DE90013968/GAR 060, 156 
DE90013969/GAR 060,157 
CDA-860535 


National Research Council, Washington, DC. Commission 
on Physical Sciences, Mathematics and Resources. 
PB90-268418/GAR 159,555 


CHE-8901382 


Tennessee Univ., Knoxville. Dept. of Chemistry. 
DE90012441/GAR 


DA PROJ. 1L1-61102-AH-45 


National Aeronautics and Space Administration, Cleveland, 
OH. Lewis Research Center. 
060,886 


061,257 


059,851 


N90-23543/3/GAR 


DA PROJ. 1L1-62211-A4-7A 


National Aeronautics and Space Administration, Cleveland, 
OH. Lewis Research Center. 
N90-23991/4/GAR 060,197 


DAAA15-88-D-0004 
Donohue and Associates, Inc., Sheboygan, WI. 
AD-A225 157/7/GAR 

DAABO07-87-C-F094 


North Texas State Univ., Denton. Dept. of Physics. 
AD-A225 086/8/GAR 


060,692 


061,936 





DAAG29-83-K-0003 
} sr oagna Inst. of Tech., Cambridge. Research Lab. of 


Electron 
ADAD24 $ 774/0/GAR 061,991 
DAAG29-84-K-0091 


Virginia Polytechnic Inst. and State Univ., Blacksburg. 
AD-A224 659/3/GAR 059,949 


AD-A225 095/9/GAR 059,954 
DAAG29-85-C-0018 


Cornell Univ., ithaca, NY. Mathematical Sciences Inst. 
AD-A224 771/6/GAR 061,811 


DAAG29-85-K-0034 


Utah Univ., Salt Lake City. Dept. of Chemistry. 
AD-A224 622/1/GAR 


DAAG29-85-K-0083 
State Univ. of New York at Buffalo. Dept. of Biochemical 


Pharmacology. 
AD-A224 981/1/GAR 061,249 
DAAK60-86-C-0128 


powecy Research Project, Inc., Yellow Springs, OH. 
AD-A225 094/2/GAR 061,299 


DAAK60-89-C-1006 


Northwestern Univ., Evanston, IL. 
AD-A224 986/0/GAR 


AD-A224 987/8/GAR 
AD-A224 988/6/GAR 
AD-A224 989/4/GAR 
AD-A224 990/2/GAR 
DAAK70-83-K-0047 


Illinois Univ. at on Circle. Dept. of Physics. 
AD-A224 823/5/GAI 


AD-A224 824/3/GAR 
DAAK70-88-D-0014 


Science Applications ~~ Corp., McLean, VA. Mili- 


tary Operations Analysis Div. 
AD-A224 943/1/GAR 060,841 


DAALO03-86-G-00186 


lilinois Univ. at -o: --gimmeaaaaa Dept. of Materials Sci- 
ence and Engineeri 
AD-A225 096/7/GA\ 061,939 


DAAL03-86-K-0048 


Virginia Univ., Charlottesville. Dept. of Chemistry. 
AD-A224 630/4/GAR 


DAALO3-86-K-0054 


Texas Univ. at Austin. Dept. of Chemistry. 
AD-A225 148/6/GAR 


DAAL03-86-K-0055 


North Carolina Univ. at Chapel Hill. 
AD-A224 623/9/GAR 


DAALO3-86-K-0103 
Hoatirne Univ., Ithaca, NY. Lab. of Atomic and Solid State 


Aaze4 588/4/GAR 059,883 
DAAL03-86-K-0108 
Rhode Island Univ., Kingston. Dept. of Electrical Engineer- 


ing. 
AB-A224 853/2/GAR 060,112 
DAAL03-86-K-0173 


Rochester Univ., NY. Inst. of Optics. 
AD-A224 778/1/GAR 


AD-A224 779/9/GAR 

AD-A224 780/7/GAR 
DAAL03-86-K-0174 

‘av Engineer Waterways Experiment Station, Vicksburg, 


AD-A224 626/2/GAR 060,952 


Wisconsin Univ.-Madison. Engine Research Center. 
AD-A224 764/1/GAR 


DAAL03-87-K-0004 


Cornell Univ., Ithaca, NY. 
AD-A224 727/8/GAR 061,095 


AD-A224 745/0/GAR 061,140 
Cornell Univ., Ithaca, NY. School of Applied and Engineer- 


AB.Azb4 7. 
AD-A224 747/6/GAR 061,141 
poy tyr Ithaca, NY. Section of Biochemistry Molecular 


and Cell 
AD-A224 744/3/GAR 061,139 
DAALO3-87-K-0006 


Illinois Univ. at gies Dept. of Materials Sci- 
ence and Engineeri 
AD-A225 096/7/GA\ 061,939 


DAAL03-87-K-0007 
Michigan Univ., Ann Arbor. Harrison M. Randall Lab. of 


Physics. 

AD-A224 592/6/GAR 
DAAL03-87-K-0030 

Wisconsin Univ.-Madison. Center for Mathematical Sci- 


ences. 
AD-A224 722/9/GAR 061,000 


059,860 


061,286 
061,287 
061,288 
061,289 
061,290 


061,917 
061,918 


059,861 


059,901 


061,090 


061,992 
059,951 
061,842 


061,810 


061,834 
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DAAL03-87-K-0036 


Wisconsin Univ.-Madison. Dept. of Engineering Mechanics. 
AD-A224 773/2/GAR 061,001 


DAAL03-87-K-0043 
Wisconsin Univ.-Madison. Center for Mathematical Sci- 


ences. 
AD-A224 900/1/GAR 
DAALO03-87-K-0051 


North Carolina State Univ. at Raleigh. 
AD-A224 619/7/GAR 


DAAL03-87-K-0061 
Wayne State Univ., Detroit, Mi. Dept. of Physics and As- 


tronomy. 
AD-A224 634/6/GAR 061,908 
DAALO3-87-K-0101 


South Carolina Univ., Columbia. Dept. of Statistics. 
AD-A224 632/0/GAR 


DAAL03-87-K-0117 


Massachusetts Inst. of Tech., Cambridge. Dept. of Electri- 
cal Engineering and Computer Science. 
AD-A225 005/8/GAR 060,244 


Massachusetts Inst. of Tech., Cambridge. Research Lab. of 


Electronics. 

AD-A225 147/8/GAR 060,245 
DAAL03-87-K-0136 

State Univ. of New York at Stony Brook. Dept. of Chemis- 


try. 

AD-A224 770/8/GAR 059,950 
DAAL03-88-C-0001 

TS! Mason Research Inst., Worcester, MA. Biochemistry 


Dept. 
AD-A224 652/8/GAR 
DAAL03-88-G-0011 


Xavier Univ. of Louisiana, New Orleans. 
AD-A224 589/2/GAR 


DAALO03-88-K-0025 


Oklahoma State Univ., Stillwater. Dept. of Physics. 
AD-A224 633/8/GAR 


DAAL03-88-K-0057 
| er ggg Inst. of Tech., Cambridge. Research Lab. of 


Electro! 
AD-A225 1 146/0/GAR 061,997 
DAAL03-88-K-0677 


California Univ., Irvine. Dept. of Physiology and Biophysics. 
AD-A224 631/2/GAR 061,192 


DAALO3-88-K-0089 


Wayne State Univ., Detroit, Mi. Dept. of Physics. 
AD-A224 590/0/GAR 


DAAL03-88-K-0091 


Virginia Univ., Charlottesville. Dept. of Materials Science. 
AD-A224 620/5/GAR 060,903 


AD-A224 621/3/GAR 060,904 
DAALO03-88-K-0094 


Illinois Univ. - hn gaan Dept. of Materials Sci- 
ence and E: 
AD-A224 77 13/GA 061,914 


DAAL03-88-K-0104 


Virginia Polytechnic Inst. and State Univ., Blacksburg. Poly- 
mer Materials and Interfaces Lab. 
AD-A224 899/5/GAR 060,906 


DAALO3-89-C-0001 


py mere Inst. of Tech., Cambridge. Dept. of Electri- 
cal E and Computer Science. 
AD-A2: 4 4 776) /GAR 061,841 


Massachusetts Inst. of Tech., Cambridge. Research Lab. of 


Electronics. 
AD-A224 774/0/GAR 061,991 
DAAL03-89-K-0004 


Cornell Univ., Ithaca, NY. Dept. of Biochemistry. 
AD-A224 743/5/GAR 


DAALO03-89-K-0027 


California Univ., Irvine. Dept. of Mechanical oe 
AD-A225 150/2/GAR 


DAAL03-89-K-0032 


Purdue Univ., Lafayette, IN. 
AD-A224 772/4/GAR 


DAAL03-89-K-0047 
— Univ., Ann Arbor. Harrison M. Randall Lab. of 


Physics. 
AD-A224 592/6/GAR 
DAALO3-89-K-0065 


City Coll., New York. Dept. of Physics. 
AD-A224 784/9/GAR 


AD-A224 786/4/GAR 
DAALO3-89-K-0085 
Texas A and M Univ., College Station. Dept. of Electrical 


E 
ADpAae4 ba /1/GAR 060,292 
DAAL03-89-K-0107 


Texas Univ. at Austin. 
AD-A224 726/0/GAR 


061,004 


061,837 


061,067 


061,092 


061,795 


060,283 


061,096 


060,219 


061,834 


061,915 
061,916 


Dept. of Chemistry. 
059,875 


DAMD17-87-C-7005 


DAAL03-89-K-0108 


Cincinnati Univ., OH. 
AD-A225 151/0/GAR 


DAAL03-89-K-0114 


California Inst. of Tech., Pasadena. 
AD-A224 625/4/GAR 


DAAL03-90-G-0006 


of Physics. 


Arizona Univ., Tucson. Sciences Center. 
AD-A224 624/7/GAR 
DAAL03-90-G-0069 


Texas A and M Univ., Coll Station. Dept. of Statistics. 
AD-A224 860/7/GAR -_ 061,073 


DAAL03-90-G-0117 
California Univ., Berkeley. 
AD-A224 850/8 

DACW03-86-D-0070 


Grimes and Johnson, Inc., Little Rock, AR. 
AD-A224 869/8/GAR 


AD-A224 870/6/GAR 
DACW29-88-D-0123 
Louisiana State Univ., Baton Rouge. Museum of Geosci- 


ence. 
AD-A225 142/9/GAR 059,979 
AD-A225 198/1/GAR 059,739 
DACW39-86-K-0002 
Wisconsin Univ.-Madison. Coll. of Agricultural and Life Sci- 
ences. 
AD-A225 025/6/GAR 061,705 


DAJA45-86-C-0003 


Messina Univ. (Italy). Ist. di Struttura della Materia. 
AD-A225 007/4/GAR 


DAJA45-86-C-G056 
Fraunhofer-inst. fuer Chemische Technologie, Berghausen 


(Germany, F.R.). 
AD-A224 999/3/GAR 061,775 


DAMD17-83-C-3031 


Maryland Univ., Baltimore. School of Medicine. 
AD-A224 731/0/GAR 


AD-A224 732/8/GAR 

AD-A224 812/8/GAR 
DAMD17-83-C-3150 

Illinois Univ. at Urbana-Champaign, Savoy. Aviation Re- 

search Lab. 

AD-A224 916/7/GAR 061,188 


DAMD17-84-C-4153 
Steroids Ltd., Chi , IL. 
AD-A224 694/0/GA\ 
DAMD17-84-C-4235 
Ash Stevens, Inc., Detroit, MI. 
AD-A224 977/9/GAR 
DAMD17-85-C-5177 


Memorial Sloan-Kettering Cancer Center, New York. 
AD-A224 856/5/GAR 061,177 


DAMD17-86-C-6055 


Kansas State Univ., Manhattan. Div. of Biology. 
AD-A224 733/6/GAR 


AD-A224 736/9/GAR 
DAMD17-86-C-6075 
Alabama Univ. in Birmi 
AD-A225 113/0/GAR 
DAMD17-86-C-6119 
Texas Univ. Medical Branch at Galveston. Dept. of Microbi- 


ology. 
AD-A224 673/4/GAR 061,182 


DAMD17-86-C-6121 


Alabama Univ., Uni 
AD-A224 889/6/GAR 


DAMD17-86-C-6156 


061,838 


059,971 
059,972 


059,898 


061,115 
061,116 
061,117 


059,862 


061,248 


061,137 
061,138 


061,254 


061,187 


, Amherst. Dept. of Biochemistry. 


Massachusetts Univ. 
AD-A224 742/7/GAR 061,164 


DAMD17-86-C-6181 


of Medicine, Winston-Salem, NC. 
061,234 


Bowman Gray School 
AD-A225 207/0/GAR 
DAMD17-86-C-6196 


Massachusetts Univ. Medical School, Worcester. 
AD-A224 675/9/GAR 


DAMD17-86-G-6013 


New York Academy 
AD-A224 817/7 


DAMD17-87-C-7001 


Miami Univ., Coral Gables, FL. 
AD-A224 942/3/GAR 


DAMD17-87-C-7005 
Southwest Foundation for Biomedical Research, San Anto- 


nio, TX. 
AD-A225 047/0/GAR 061,161 


December 1, 1990 CG-7 


061,120 


of Sciences, NY. 


061,245 





DAMD17-87-C-7019 
Wright State Univ., Dayton, OH. Dept. of Biological Sci- 


ences. 
AD-A224 751/8/GAR 061,241 
DAMD17-87-C-7108 


Imatron, Inc., San Francisco, CA. 
AD-A225 115/5/GAR 


DAMD17-87-C-7109 


California Univ., San Diego, La Jolla. 

AD-A225 175/9/GAR 
DAMD17-87-C-7118 

California Univ., Berk 

AD-A224 755/9/GAR 
DAMD17-87-C-7242 


North Carolina Univ. at Chapel Hill. School of Public Health. 
AD-A225 114/8/GAR 061,143 


DAMD17-88-C-8032 


Ohio Wesleyan Univ., Delaware. Dept. of Psychology. 
AD-A225 021/5/GAR 061,200 


DAMD17-88-C-8035 
South Carolina Univ., Columbia. Dept. of Microbiology and 


immu q 
AD-A225 010/8/GAR 061,189 
DAMD17-88-C-8125 


Washington Univ., Seattle. Dept. of Electrical cngnee 
AD-A224 890/4/GAR 061,123 


DAMD17-89-C-9043 


llT Research Inst., Chicago, IL. Life Sciences Research Div. 
AD-A224 937/3/GAR 061,244 


DAMD17-90-Z-0003 


Boston Univ., MA. School of Medicine. 
AD-A224 629/6/GAR 


DARPA ORDER-6131 
University of — California, Marina del Rey. Informa- 


tion Sciences 
AD-AD2S 189/0/GAR 061,008 
DASG60-88-C-0037 


Michi Univ., Ann Arbor. Dept. of Aerospace eg t? 
AD-AS2S 058/7/GAR 394 


059,785 


061,144 


061,165 


061,091 


DASG60-89-C-0142 
Georgia Inst. of Tech., Atlanta. Computer Engineering Re- 


search Lab. 
AD-A225 123/9/GAR 


061,330 
061,331 
061,332 
061,333 
061,334 


AD-A225 124/7/GAR 
AD-A225 125/4/GAR 
AD-A225 126/2/GAR 
AD-A225 127/0/GAR 
DCR-8518722 


Texas Univ. at Austin. Center for Numerical Analysis. 
DE90013963/GAR 061,014 


DE90013964/GAR 061,015 

DE90013965/GAR 061,016 

DE90013971/GAR 060,159 

DE90013972/GAR 060,160 
DE-AC05-840R21400 


Oak Ridge National Lab., TN. 
AD-A224 668/4/GAR 


NUREG/CR-5451/GAR 061,673 
NUREG/CR-5591-V1-N1/GAR 061,674 
Oak Ridge National Lab., TN. Nuclear Operations Analysis 


Center. 

NUREG/CR-4674-V11/GAR 

NUREG/CR-4674-V12/GAR 
DE-AC07-761D01570 


idaho National Engineering Lab., Idaho Falls. 
NUREG/CR-5575/GAR 


DE-AC22-87PC90016 


North Dakota Univ., Grand Forks. Energy Research Center. 
AD-A224 848/2/GAR 060,442 


DE-ACO2-76CH00016 
ee National Lab., Upton, NY. Process Sciences 


AD-A224 775/7/GAR 060,893 
DE-FG03-87ER25028 


Stanford Univ., CA. Systems Optimization Lab. 
AD-A225 055/3/GAR 


Di-14-12-0001-29113 
a of Princeton, NJ. 
}90-263732/GAR 
PB90-263740/GAR 
PB90-263757/GAR 
PB90-263765/GAR 
PB90-263773/GAR 
PB90-263781/GAR 
PB90-263799/GAR 
PB90-263807/GAR 
PB90-263815/GAR 


CG-8 


060,690 


061,644 
061,645 


061,650 


061,053 


061,728 
061,729 
061,730 
061,731 
061,732 
061,733 
061,734 
061,735 
061,736 


VOL. 90, No. 23 


CONTRACT/GRANT NUMBER INDEX 


PB90-263823/GAR 
PB90-263831/GAR 
DI-14-12-0001-30159 


Kinnetic Labs., Inc., Santa Cruz, CA. 
PB90-263344/GAR 


PB90-263351/GAR 
Dl-14-12-0001-30289 

Science Applications International Corp., Raleigh, NC. 

PB90-266792/GAR 061,740 

PB90-266800/GAR 061,741 
DI-14-12-0001-30329 


AeroVironment, Inc., Monrovia, CA. 
jae 


esearch Corp., Westford, MA. 
PB90- 50 268960/GAR 


PB90-263377/GAR 
PB90-263385/GAR 
PB90-263401/GAR 
PB90-263427/GAR 
PB90-263435/GAR 
PB90-263443/GAR 
PB90-263450/GAR 


Systems Applications, Inc., San Rafael, CA. 
PB90-263419/GAR 


Di-14-12-0001-30417 


Continental Shelf Associates, Inc., Jupiter, FL 
PB90-266685/GAR 


Di-14-12-0001-30451 


Minnesota Univ., Minneapolis. 
PB90-263328/GAR 


Di-14-12-0001-30508 


Central Washington Univ., Ellensburg. 
PB90-263336/GAR 


DLA900-87-D-0018 


Georgia Tech Research Inst., Atlanta. 
AD-A224 813/6/GAR 


DLA900-88-D-0392 


Infrared Information and Analysis Center, Ann Arbor, Ml. 
AD-A224 954/8 061,845 


DMR-8519059 


Argonne National Lab., IL. 
DE90013669/GAR 


DMR-8617950 


Argonne National Lab., IL. 
DE90013670/GAR 


DMS-8822602 


Argonne National Lab., IL. 
DE90013688/GAR 


DOT-F78SD15 


California Univ., Richmond. Earthquake Engineering Re- 

search Center. 

PB90-262627/GAR 059,999 
060,000 


PB90-262635/GAR 
DTCG23-89-C-20008 

Analytic Sciences Corp., Reading, MA. 

AD-A224 814/4/GAR 
DTFA03-89-C-00023 


CTA, Inc., McKee City, NJ. 
AD-A224 951/4/GAR 


DTFH61-83-C-00131 


Simons, Li and Associates, Inc., Fort Collins, CO. 
PB90-266156/GAR 


DTFH61-85-C-00131 


Simons, Li and Associates, Inc., Fort Collins, CO. 
PB90-266107/GAR 


EDA-99-06-07256 


Northern Michigan Univ., Marquette. Northern Economic Ini- 
tiatives Center. 
PB90-238833/GAR 059,832 


EPA-CR-OCE-83-09551 


Chicago Univ., IL. Dept. of Geophysical Sciences. 
PB90.264839/GAR 


EPA-CR-976961NOA3 


Chicago Univ., IL. pw of Geophysical Sciences. 
PB90-264839/GAR 


EPA-R-811650 


Oak Ridge National Lab., TN. 
PB90-263468/GAR 


EPA-R-814488-01-2 


Arkansas Univ., Fayetteville. Dept. of Civil Engineering. 
PB90-263252/GAR te 061,258 


EPA-R-68033479 


Technical Resources, Inc., Gulf Breeze, FL. 
PB90-264201/GAR 


EPA-68-01-7383 


Midwest Research Inst., Falls Church, VA. 
PB90-265299/GAR 


060,741 
060,742 


059,705 


059,703 
059,704 
059,713 
059,706 
059,708 
059,714 
059,729 
059,730 
059,707 
061,752 
061,709 
059,756 


059,831 


061,956 


061,957 


062,126 


061,455 


062,354 


060,010 


060,006 


061,381 


061,381 


060,645 


061,170 


060,745 


EPA-68-02-4286 


Radian Corp., Austin, TX. 
PB90-267196/GAR 


EPA-68-02-4392 


Radian Corp., Austin, TX. 
PB90-270588/GAR 


EPA-68-03-3267 
Acurex Corp., Mountain View, CA. Environmental Systems 


PB90-263872/GAR 060,711 


EPA-68-03-3409 


Camp, Dresser and McKee, Inc., Boston, MA. 
PB90-266727/GAR 


EPA-68-C8-0004 


Syracuse Research 
PB90-267378/GAR 


EPA-68-D8-0065 
Radian Corp., Research Triangle Park, NC. Progress 


Center. 
PB90-270570/GAR 060,658 
EPA-68-D9-0168 


Pechan (E.H.) and Associates, Inc., Durham, NC. 
PB90-266743/GAR 


EPA-68D80014 


Radian Corp., Research Triangle Park, NC. 
PB90-265331/GAR 


EPA-810995 


Oak Ridge National Lab., TN. Biology Div. 
PB90-265109/GAR 


Wellington Labs., a (Ontario). 
PB90-265083/GAR 


EPA-811578 


California Univ., Santa Barbara. 
PB90-265026/GAR 


ESA-7681/88 
Aerospatiale Aquitaine, St.-Medard-en-Jalles (France). Div. 


Systemes ove et Spatiaux. 
N90-23535/9/GAR 060,979 
061,827 


N90-23695/1/GAR 
F08606-88-C-0033 


Science Applications International Corp., San Diego, CA. 
AD-A224 811/0/GAR 061,356 


F08635-87-K-0031 


Massachusetts Inst. of Tech., Cambridge. Dept. of Aero- 
nautics and Astronautics. 
AD-A224 810/2/GAR 059,624 


F08635-89-C-0044 


¥ le Labs., El undo, CA. 
A225 029/8/GAR 


comamniiaaen 


Science Applications International Corp., O’Fallon, IL. 
AD-A224 653/6/GAR 061,271 


AD-A224 654/4/GAR 061,272 

AD-A225 017/3/GAR 061,293 

AD-A225 043/9/GAR 061,295 

AD-A225 156/9/GAR 061,309 
F19628-85-C-0002 


Environmental Research Inst. of Michigan, Ann Arbor. 
AD-A224 857/3/GAR 060,256 


F19628-85-K-0035 


California Univ., Santa Barbara. Dept. of Electrical and 
Computer Engineering. 
AD-A225 090/0/GAR 061,938 


F19628-87-K-0003 


Washington Univ., St. a MO. Center for Air Pollution 
Impact and Trend ‘Ai 
AD-A225 132/0/GAR 059,710 


F19628-87-K-0009 


Nevada Univ., Reno. 
AD-A224 862/3/GAR 


F19628-88-C-0061 


Parke Mathematical Labs., Inc., Carlisle, MA. 
AD-A225 087/6/GAR 


F19628-89-C-0001 


MITRE Corp., Bedford, MA. © 
AD-A224 804/5/GAR 


F19628-90-C-0002 


Massachusetts Inst. of Tech., Lexington. Lincoin Lab. 
AD-A224 958/9/GAR 061,846 


AD-A224 959/7/GAR 060,293 
AD-A224 961/3/GAR 061,926 
AD-A224 962/1/GAR 061,847 
AD-A224 964/7/GAR 061,848 
AD-A224 965/4/GAR 060,241 
AD-A224 972/0/GAR 061,849 
AD-A224 973/8/GAR 060,242 
AD-A224 975/3/GAR 061,850 


060,653 


060,717 


060,776 


., NY. 
061,263 


060,652 


060,647 


061,163 


059,868 


061,382 


059,589 


061,937 


062,353 





F19628-C-90-0002 


Massachusetts Inst. of Tech., Lexington. Lincoin Lab. 
AD-A224 960/5/GAR 061,925 


F29601-88-C-0001 


United International Engineering, Inc., Albuquerque, NM. 
AD-A225 143/7/GAR 059,591 


F30602-87-D-0094 


lIT Research Inst., Rome, NY. 
AD-A224 797/1/GAR 


F30602-88-C-0135 
University of Southern California, Marina del Rey. Informa- 
st. 


tion Sciences In: 
AD-A225 189/0/GAR 061,008 
F30602-88-D-0025 


Connecticut Univ., Storrs. Dept. of Electrical Engineer 
AD-A225 091/8/GAR 


F30602-88-D-0027 
Auburn Univ., AL. Dept. of Computer Science and Engi- 


neering. 

AD-A225 199/9/GAR 060,144 
F30602-88-D-0028 

Illinois Univ. at Urbana-Champaign. Dept. of Electrical Engi- 


neering. 
AD-A224 750/0/GAR 060,307 
F336 15-85-C-0532 


NSI Technology Services Corp., Dayton, OH. 
AD-A224 963/8/GAR 


F336 15-85-D-0540 


Oklahoma Univ., Norman. 
AD-A225 188/2/GAR 


F336 15-86-C-0530 


BBN Systems and Technologies Corp., Canoga Park, CA. 
AD-A235 104/9/GAR ” 061,357 


AD-A225 105/6/GAR 061,358 
F33615-86-C-2721 
Missouri Univ.-Rolla. Dept. of Mechanical and Aerospace 


Engineering. 

AD-A224 865/6/GAR 062,342 
F336 15-86-C-2723 

Texas A and M Univ., College Station. Dept. of Mechanical 


E 
059,790 


060,139 


,211 


061,246 


059,770 


ADASS4 1925/ 8/GAR 
F33615-87-C-0012 


Dayton Univ., OH. Research inst. 
AD-A224 903/5/GAR 


F336 15-88-C-0004 


power Exploration, Inc., Dayton, OH. 
AD-A224 758/3/GAR 


F33615-88-C-3011 


Fluid Physics Industries, Encinitas, CA. 
AD-A224 878/9/GAR 


F33615-88-C-3604 
Illinois Univ. at Urbana-Champaign. Dept. of Electrical Engi- 


neering. 
AD-A224 749/2/GAR 060,194 
F41689-86-D-0052 


Universal Energy Systems, Inc., San Antonio, TX. 
AD-A225 011/6/GAR 


F41689-87-D-0012 


Operational Technologies Corp., San Antonio, TX. 
AD-A225 074/4/GAR 


F41689-88-D-0251 


Metrica, Inc., San Antonio, TX. 
AD-A224 759/1/GAR 


F49620-87-C-0005 


University of Southern California, Marina del Rey. Informa- 
tion Sciences Inst. 
059,736 


059,780 
061,275 


059,631 


061,291 
061,296 


061,276 


AD-A224 689/0/GAR 
F49620-88-C-0051 


United Technologies Research Center, East Hartford, CT. 
AD-A224 596/7/GAR 059,884 


F49620-88-C-0089 


Massachusetts Inst. of Tech., Cambridge. Dept. of Electri- 
s: Engineering and Computer Science. 
4 776/5/GAR 061,841 


Php 


Berkeley Applied Science and Engineering, CA. 
AD-A224 985/2/GAR 


F49620-C-84-0038 
Yale Univ., New Haven, CT. Dept. of Engineering and Ap- 


plied Sci 
059,886 


060,908 


ience. 
AD-A224 638/7/GAR 
FC01-85CE30839 


Westinghouse Electric Corp., Pittsburgh, PA. Science and 
Technology Center. 
DE90010845/GAR 060,455 


FC01-87CE40806 


University City Science Center, Philadelphia, PA. 
DE90013276/GAR 


FC02-87CH 10343 


Virginia Polytechnic Inst. and State Univ., Blacksburg. Man- 
agement Systems Labs. 


059,844 
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DE90013100/GAR 
FC07-841D 12481 


059,544 


Ott i Inc., Bellevue, WA. 
DE90011275/GAR 
FC07-85NV 10425 


Louisiana State Univ., Baton Rouge. School of Geoscience. 
DE90013053/GAR 060,764 


tai 


060,348 


Stone and Wi Engineering Corp., Boston, MA. 
DE90012963/GAR. 


FC21-84MC21136 
New Mexico Petroleum Recovery Research Center, So- 


corro. 

DE90013467/GAR 061,392 
FC21-84MC21144 

toe ag Univ., Lexington. Center for Applied Energy Re- 


5e90000482/ GAR 060,693 
FC21-86MC 10637 


North Dakota Univ., Grand Forks. Energy Research Center. 
DE90014628/GAR 060,480 


FC21-86MC11076 


University of Wyoming Research Corp., Laramie. Western 
Research Inst. 

DE90000495/GAR 061,387 
060,444 


DE90000497/GAR 
DE90000499/GAR 060,445 
DE90009654/GAR 060,454 
FC21-87MC24207 
West Virginia Univ., Morgantown. Dept. of Mechanical and 


A 
060,034 


060,875 


DE90009666/ GAR 


West hn 2 Be Univ., Morgantown. Dept. of Statistics and 
Bes6000485/GAR 060,410 


FE7AC020 


Skelton (D.T.) Service Associates, Inc., Bloomington, IN. 
PB90-266479/GAR 059,745 


PB90-268541/GAR 059,540 
FG01-86CE 15270 


Missouri Univ. 
DE90013109/GAR 


FG01-88CE26580 


Joseph Technology Corp., inc., Woodcliff Lake, NJ 


FG01-89CE28309 
cv Resources Corp., Bala-Cynwyd, PA. 
D 13007/GAR 


FG02-84ER13183 
Wisconsin Univ.-Madison. Dept. of Chemical Engineering. 
DE90013835/GAR 059,933 


FG02-84ER40171 


Harvard Univ., Cambridge, MA. Dept. of Physics. 
DE90013950/GAR 


FG02-84ER53187 


Univ. of New York. 
90014046/GAR 


Hunter Coll., New York. 
DE90014097/GAR 


FG02-84ER60253 


Kansas State Univ., Manhattan. Dept. of Agronomy. 
DE90013693/GAR 


DE90013702/GAR 
FG02-85CE40772 

Purdue Univ., Lafayette, IN. 

DE90012542/GAR 
FG02-85ER40233 

Northeastern Univ., Boston, MA. 

DE90013435/GAR 
FG02-85ER53194 

Dartmouth Coll., Hanover, NH. 

DE90013436/GAR 
FG02-85ER53198 

Wisconsin Univ.-Madison. 

DE90012021/GAR 

Wisconsin Univ.-Madison. Dept. of Physics. 
DE90014711/GAR 
FG02-86ER13539 


Wisconsin Univ.-Madison. Lab. of Genetics. 
DE90012400/GAR 


FG02-86ER 13594 


lilinois Univ. at U 
DE90013699/GAR 


FG02-86ER 13619 


Marquette Univ., Milwaukee, WI. Dept. of Chemistry. 
DE90013219/GAR 059,923 


Arizona State Univ., Tempe. Dept. of Physics. 
DE90014381/GAR 


059,649 


060,501 


059,662 


062,187 


061,897 


061,898 


059,650 
059,651 


060,699 


062,090 


061,883 


061,876 


061,900 


059,648 


061,112 


059,938 


FG05-86ER40272 


FG02-86ER60487 


Cincinnati Univ., OH. Dept. of Chemistry. 
DE90010034/GAR 


FG02-87ER 13648 
poy termes of New York at Stony Brook. Dept. of Mechani- 


Beaou 2531/GAR 061,819 
Wise to 


wrence Livermore National Lab., CA. 
DESO! "9001 1229/GAR 061,359 


Ohio State Univ., Columbus. Dept. of Welding ——— i 
DE90012868/GAR 06 


FG02-87ER13785 


Wisconsin Univ.-Madison. Dept. of Botany. 
DE90012399/GAR 


FG02-87ER45289 


061,214 


061,111 


Massachusetts Inst. of Tech., Cambridge. 
DE90013700/GAR 


FG02-88CH 10380 


Sawyer Applied Research, Pacific Palisades, CA. 
DE90009058/GAR 


DE90009139/GAR 
FG02-88DP48058 


Virginia Polytechnic Inst. and State Univ., Blacksburg. 
DE90013222/GAR 060,765 


Virginia Hp oc aenon Inst. and State Univ., Blacksburg. Man- 
DE9001 SICO/GAR 059,544 
DE90013215/GAR 061,521 
DE90013216/GAR 060,814 
DE90013218/GAR 060,701 
DE90013220/GAR 062,408 
DE90013221/GAR 060,702 
DE90013223/GAR 060,703 
FG02-88ER 13978 
Indiana Univ. Foundation, Bloomington. 
DE90013107/GAR 
FG02-89CE90029 


Clarkson Univ., Potsdam, NY. Fluid Mechanics, Heat and 
Mass Transfer Lab. 
061,817 


060,836 


060,694 
060,695 


061,362 


DE90009987/GAR_ 
FG02-39ER60903 
pater a Inst. for Cancer Research, New York. Dept. 


of Medical Physics. 
DE9001 3013/GAR 061,146 
FG02-89ER69027 
Colorado State Univ., Fort Collins. Dept. of Atmospheric 
Science. 


DE90014344/GAR 059,723 
DE90014345/GAR 059,724 
FG02-90ER-40560 


Fermi National Accelerator Lab., Batavia, IL. 
N90-24122/5/GAR 


FG03-85ER 13355 


California Univ., San Diego, La Jolla. Dept. of Biology. 
DE90013228/GAR 061,169 


FG03-86ER53228 


General Atomics, San Diego, CA. 
DE90013468/GAR 


FG03-88ER45378 
California Univ., Los 
DE90012808/GAR 

FG03-88ER60616 


Stanford Univ., CA. Dept. of Biological Sciences. 
DE90013229/GAR 


FG03-88SF 17538 


American Inst. of Architects, Washington, DC. 
DE90012502/GAR 059,794 


California Univ., Los Angeles. Graduate School of Architec- 


ture and Planning 
DE90012499/GAR 059,792 
oe > Univ., Los Angeles. School of Architecture and 


Urban Plannii 
DE90012500/GAR 059,793 


Wisconsin Univ.-Milwaukee. School of Architecture and 


Urban Plan 
DE90012501/ TEAR 060,570 
FG04-89ER60899 


RhoMed, Inc., Albuquerque, NM. 
DE90012426/GAR 


FG05-80ET53088 


Texas Univ. at Austin. inst. for Fusion Studies. 
DE90014335/GAR 


ee 


irginia Polytechnic Inst. and State Univ., Blacksburg. 
be80013700/GAR 061,147 


FG05-86ER40272 
Florida Univ., Gainesville. Dept. of Physics. 


062,262 


061,884 
062,028 


061,157 


061,223 


061,825 
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DE90013712/GAR 
DE90013713/GAR 
DE90013714/GAR 
DE90013715/GAR 
FG05-87ER25048 


Texas Univ. at Austin. Center for Numerical Analysis. 
DE90013963/GAR 


DE90013965/GAR 

DE90013967/GAR 

DE90013971/GAR 
FG05-87ER40374 


Houston Univ., TX. 
DE90014354/GAR 


DE90014359/GAR 


Texas Accelerator Center, The Woodlands. 
DE90014356/GAR 


FG05-88ER 13859 


Tennessee Univ., Knoxville. Dept. of Chemistry. 
DE90012441/GAR 


FG05-88ER40399 


Texas A and M Univ., College Station. 
DE90014348/GAR 


DE90014349/GAR 
FG05-88ER40467 


Alabama Univ. in Huntsville. Dept. of Physics. 
DEY0013955/GAR 


FG05-88ER45359 


ine National Lab., IL. 
'90010071/GAR 


FG21-89MC26253 


Stanford Univ., CA. Dept. of Petroleum Engineering. 
DE90013026/GAR 


FG22-83PC60808 


North Dakota Univ., Grand Forks. Dept. of Chemistry. 
DE90013397/GAR 


FG22-85PC80527 


Brown Univ., Providence, Ri. Div. of Engineering. 
DE90012235/GAR 


FG22-85PC80538 


Fisk Univ., Nashville, TN. Dept. of Biology. 
DE90012251/GAR 


FG22-86PC90504 


Auburn Univ., AL. Coal Conversion Lab. 
DE90008659/GAR 


DE90013060/GAR 
FG22-86PC90507 


California Univ., Berkeley. Coll. of Engineering. 
DE90012250/GAR 


FG22-86PC90541 


North Carolina Agricultural and Technical State Univ., 
Greensboro. Dept. of Chemical Engineering. 
DE90012397/GAR 


FG22-86PC90958 
Pittsburgh Univ., PA. Dept. of Chemical and Petroleum En- 


Besooo8e6s/ GAR 060,448 


FG22-87PC79914 
Purdue Univ., Lafayette, IN. School of Chemical Engineer- 


ing. 
DE9001 1452/GAR 
FG22-87PC79915 


lowa State Univ., Ames. 
DE90010971/GAR 


FG22-87PC79916 
Kentucky Univ., Lexington. Dept. of Mechanical Engineer- 


ing. 
DE9001 3058/GAR 060,048 
FG22-87PC79921 


Rochester Univ., NY. Dept. of Chemical Engineeri 
DE90010974/GAR o ™ 


FG22-87PC79928 
Pittsburgh Univ., PA. Dept. of Chemical and Petroleum En- 


Be20008021/GAR 059,904 


FG22-87PC79929 


059,851 


061,390 


060,446 
060,470 


060,460 


060,419 


060,457 


060,044 


060,600 


, Ri. Div. of Engineering. 


Brown Univ., i 

DE90013785/GAR 
FG22-88PC88910 

Arkansas Mining and Mineral Resources Research Inst., 


060,627 


Russellville. 
DE90010920/GAR 


DE90011907/GAR 


FG22-88PC88915 


Colorado Univ. at Boulder. 
DE90009020/GAR 


FG22-88PC88918 
Georgia Inst. of Tech., Atlanta. School of Aerospace Engi- 
neering. 


060,696 
060,458 


060,414 
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DE90012523/GAR 
FG22-88PC88930 


State Univ. of New York at Binghamton. 
DE90008843/GAR 


FG22-88PC88940 


Utah Univ., Salt Lake City. Dept. of Fuels Engieering. 
DE90014600/GAR 060,423 


FG22-88PC88942 


Wyoming Univ., Laramie. Dept. of Chemical ae 
DE90009383/GAR 415 


FG22-89BC 14250 


Illinois State Geological Survey Div., Champaign. 
DE90013246/GAR 


FG22-89BC 14425 


Geological Survey, Tuscaloosa, AL. 
DE90014379/GAR 


FG22-89PC89780 


Duke Univ., Durham, NC. Dept. of Chemistry. 
DE90012520/GAR 


FMV-82250-86-169-25-001 


Aeronautical Research Inst. of Sweden, Stockholm. 
N90-23488/1/GAR 


FMV-82260-88-061-73-001 


Aeronautical Research Inst. of Sweden, Stockholm. 
N90-23364/4/GAR 059,568 


FNSRS-1-467-0-86 


Technische Hogeschool Delft (Netheriands). Dept. of Math- 
ematics and Informatics Computer Science. 
N90-23940/1/GAR 061,056 


GRI-5084-253-1117 


ENSR, Pittsburgh, PA. 
PB90-271842/GAR 


PB90-271859/GAR 
PB90-271867/GAR 
GRI-5084-293-1135 


Tecogen, Inc., Waltham, MA. 
PB90-270414/GAR 


GRI-5086-221-1349 


Institute of Gas Technology, Chicago, IL. 
PB90-269622/GAR 


PB90-269630/GAR 
GRI-5086-253-1383 


North Dakota Mining and Mineral Resources Research 
Inst., Grand Forks. 
PB90-270406/GAR 


GRI-5086-254-1334 


ENSR, Pittsburgh, PA. 
PB90-271842/GAR 


PB90-271859/GAR 
PB90-271867/GAR 
GRI-5086-260-1254 


Cornell Univ., ithaca, NY. Coll. of Engineering. 
PB90-269606/GAR 


GRI-5086-260-1324 


Michigan Univ., Ann Arbor. Dept. of Chemical Engineering. 
PB90-270380/GAR 060, 


GRI-5086-260-1328 


SRI International, Menlo Park, CA. 
PB90-270430/GAR 


GRI-5087-254-1559 


Institute of Gas Technology, Chicago, IL. 
PB90-269648/GAR - ” 


GRI-5087-260-1452 


Cornell Univ., Ithaca, NY. Coll. of Engineering. 
PB90-270422/GAR 


GRI-5087-260-1467 
California Inst. of Tech., Pasadena. Graduate Aeronautical 


Labs. 
PB90-269655/GAR 060,062 
GRI-5087-27 1-1605 


Institute of Gas Technology, Chicago, IL. 
PB90-270448/GAR 


GRI-5088-260-1640 


Brigham Young Univ., Provo, UT. Dept. of Chemistry. 
PB90-270372/GAR 060,488 


GRI-5089-254-1899 


Radian Corp., Research Triangle Park, NC. 
PB90-270398/GAR 


GRI-5089-260-1845 


SRI International, Menlo Park, CA. 
PB90-269614/GAR 


HCFA-500-87-0028-6 


Mathematica Policy Research, Inc., Princeton, NJ. 
PB90-268251/GAR 


IHR-516 


llinois State Dept. of Transportation, Springfield. Bureau of 
Materials and Physical Research. 
PB90-267113/GAR 060,021 


J5160052 
Bauer, Calder and Workman, Inc., Washburn, ND. 


060,609 


060,594 


061,391 


061,367 


060,468 


061,980 


060,719 
060,720 
060,721 


059,812 


060,438 
060,439 


061,427 


060,719 
060,720 
060,721 


060,487 


059,947 


060,656 


060,490 


060,491 


060,076 


061,425 


060,792 


PB90-264540/GAR 


J5180100 
ones National Lab., IL. Energy and Environmental Sys- 


ms Div. 
PB90-264037/ GAR 061,395 


KSL-88-14 


Stanford Univ., CA. Dept. of Computer Science. 
AD-A225 044/7/GAR 


MA-81-SAC-10023 


Ship Structure Committee (NAS-NRC), Washington DC. 
AD-A224 639/5/GAR 061,747 


MDA903-81-C-0335 
University of — California, Marina del Rey. Informa- 


tion Sciences 
AD-ASD4 924/1/GAR 060,220 


MDA903-82-C-0506 


Illinois Univ. at Chica, 
AD-A224 824/3/GA 


AD-A224 863/1 
MDA903-83-C-0173 


BBN Systems and Technologies Corp., Cambridge, MA. 
AD-A224 866/4/GAR 060,096 


AD-A224 992/8/GAR 060,097 


MDA903-83-K-0347 


North Carolina Univ. at Chapel Hill. Psychometric Lab. 
AD-A225 101/5/GAR 061,074 


MDA903-84-C-0031 


Institute for Defense Analyses, Alexandria, VA. 
AD-A224 787/2/GAR 


MDA903-85-C-0139 


Logistics Management Inst., Bethesda, MD. 
AD-A224 741/9/GAR 


AD-A224 767/4/GAR 
AD-A224 768/2/GAR 
AD-A225 118/9/GAR 
AD-A225 119/7/GAR 
AD-A225 120/5/GAR 
AD-A225 129/6/GAR 
MDA903-86-C-0066 


Research Triangle Inst., Research Triangle Park, NC. 
AD-A225 166/8/GAR 061,310 


MDA903-86-C-0298 


ae ee ‘ch Corp., Wilmington, MA. 
AD-A225 122/1/GAR - 


MDA903-87-C-0523 


Anacapa Sciences, Inc., Fort Rucker, AL 
AD-A224 935/7/GAR 


MDA903-87-C-0540 


Research Triangle Inst., Research Triangle Park, NC. 
AD-A224 932/4/GAR 061,284 


AD-A224 934/0/GAR 061,327 

AD-A225 084/3/GAR 061,297 

AD-A225 085/0/GAR 061,298 

AD-A225 116/3/GAR 059,535 

AD-A225 117/1/GAR 061,300 
MDA903-87-C-0641 

University of om California, Marina del Rey. Informa- 


tion Sciences 
AD-AZ24 689/0/GAR 059,736 


MDA903-87-D-0056 


lIT Research Inst., Lanham, MD. 
AD-A225 041/3/GAR 


MDA903-87-K-0652 
Princeton Univ., NJ. Cognitive Science Lab. 
AD-A224 717/9 

MDA903-89-C-0003 


Institute for Defense Analyses, Alexandria, VA. 
AD-A224 582/7/GAR 


AD-A224 583/5/GAR 
MIPR-ARO-102-89 
Seen National Lab., Upton, NY. Process Sciences 


AD-A224 775/7/GAR 060,893 


MIPR-D-6-78-14 
Oak Ridge National Lab., TN. 
AD-A224 668/4/GAR 
MIPR-F04611-89-X-0091 


Army Engineer Waterways Experiment Station, Vicksburg, 

MS. Geotechnical Lab. 

AD-A224 978/7/GAR 059,974 
059,975 


061,396 


059,759 


7 Circle. Dept. of Physics. 
061,918 


061,920 


061,993 


060,344 
061,278 
061,279 
061,301 
061,302 
061,303 
061,306 


061,198 


059,766 


061,316 
060, 130 


060,690 


AD-A224 979/5/GAR 


MIPR-FQ-762485-0026 


National Aeronautics and a Administration, Moffett 
Field, CA. Ames Research Center. 
AD-A225 013/2/GAR 061,126 





MIPR-FQ-762486-0006 


National Aeronautics and Space Administration, Moffett 
Field, CA. Ames Research Center. 
AD-A225 013/2/GAR 


MIPR-FY 1455-86-N0657 


North Dakota Univ., Grand Forks. Energy Research Center. 
AD-A224 848/2/GAR 060,442 


pci 4 Lad Wyoming Research Corp., Laramie. Western 
esearch 
AD-A224 656/9/GAR 060,441 


MIPR-OPM-85-72 


Army Research Inst. for the Behavioral and Social Sci- 
ences, Alexandria, VA. 
AD-A224 809/4/GAR 060,140 


MOD-CB-A42B-600 
Castrol Ltd., Reading (England). Technology Group Special 
jucts. 


Products. 

N90-23542/5/GAR 060,936 
N00014-80-C-0116 

Northwestern Univ., Evanston, IL. Dept. of Materials Sci- 


ence. 
AD-A225 145/2/GAR 
N00014-82-C-0157 
Honeywell, Inc., Lexington, MA. Aerospace and Defense 


Group. 
AD-A225 164/3/GAR 060,196 
N00014-82-K-0317 


Rutgers - The State Univ., New Brunswick, NJ. Dept. of 


Chemistry. 
AD-A225 039/7/GAR 061,931 
AD-A225 049/6/GAR 061,932 
AD-A225 050/4/GAR 061,933 
AD-A225 051/2/GAR 061,934 
AD-A225 080/1/GAR 061,935 
AD-A225 081/9/GAR 060,871 
059,867 


AD-A225 082/7/GAR 
060,872 


061,126 


060,798 


AD-A225 083/5/GAR 
N00014-83-K-0611 


Kentucky Univ., Lexington. Dept. of Chemistry. 
AD-A224 893/8/GAR 


N00014-84-C-0513 


Chicago Univ., IL. Dept. of Geophysical Sciences. 
AD-A225 168/4/GAR 


N00014-84-C-0618 
eae Inst. of Tech., Pasadena. Graduate Aeronautical 


S. 
AD-A224 798/9/GAR 061,812 
AD-A224 799/7/GAR 061,813 
N00014-84-K-0144 


California Univ., Santa Cruz. 
AD-A225 173/4 


N00014-84-K-0264 


California Univ., Berkeley. Dept. of Mechanical ———_ 
AD-A225 202/1/GAR 061,947 


NO00° 4-84-K-0574 


Texas Univ. at Austin. Applied Research Labs. 
AD-A224 738/5/GAR 


N00014-85-K-0471 


Stanford Univ., CA. Dept. of Mechanical Engineering. 
AD-A225 056/1/GAR 061,975 


N00014-85-K-0611 


Purdue Univ., Lafayette, IN. 
AD-A224 772/4/GAR 


N00014-85-K-0701 


Pennsylvania State Univ., University Park. Dept. of Physics. 
AD-A225 190/8/GAR 061,946 


N00014-85-K-0808 
Cornell Univ., Ithaca, NY. Lab. of Atomic and Solid State 


Physics. 

AD-A224 588/4/GAR 
N00014-86-K-0066 

Arizona State Univ., Tempe. Dept. of Mechanical and Aero- 

space Engineering. 

AD-A225 167/6/GAR 
N00014-86-K-0280 


Colorado Univ. at Boulder. 
AD-A224 970/4 


AD-A225 077/7/GAR 
AD-A225 078/5 

AD-A225 079/3 061,977 
AD-A225 136/1 061,979 
Colorado Univ. at Boulder. Dept. of Mechanical Engineer- 


AB. 
AD-A225 133/8 060,911 
N00014-86-K-0454 
Utrecht Rijksuniversiteit (Netherlands). Dept. of Computer 
Science 


N90-23988/0/GAR 060,125 
N00014-86-K-0606 
North Carolina Univ. at Greensboro. Dept. of Biology. 


059,863 


059,711 


061,723 


061,806 


060,219 


059,883 


059,559 


061,973 
061,976 
060,910 
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AD-A224 713/8/GAR 
N00014-87-C-0001 


Center for Naval Analyses, Alexandria, VA. 
AD-A224 910/0/GAR 


N00014-87-C-0063 


Physica. Dynamics, inc., Arlington, VA. RES Operations Div 
AD-A225 028/0/GAR 061,319 


N00014-87-C-0814 


Chi Systems, Inc., Spring House, PA. 
AD-A224 674/2/GAR 


N00014-87-J-1110 


National Research Council, Washington, DC. Commission 
on Physical Sciences, Mathematics and Resources. 
PB90-268418/GAR 059,555 


N00014-87-J-1118 


Waterloo Univ. (Ontario). Dept. of Chemistry. 
AD-A224 801/1/GAR 


N00014-87-K-0029 


Minnesota Univ., Minneapolis. Dept. of Chemical Engineer- 
ing and Materials Science. 
AD-A224 919/1/GAR 061,924 


N00014-87-K-0129 
Utrecht Rijksuniversiteit (Netherlands). Dept. of Computer 


Science. 

N90-24073/0/GAR 060,852 
N00014-87-K-0196 

oe State Univ., State College. Applied Research 


AD-A225 030/6/GAR 061,814 
N00014-87-K-0320 


Tennessee Univ., Knoxville. Dept. of Psychology. 
AD-A224 695/7/GAR 


AD-A224 696/5/GAR 

AD-A224 697/3/GAR 

AD-A224 698/1/GAR 
N00014-87-K-0321 


Oregon Univ., E 
AD-A225 109/8/ 


N00014-87-K-0367 


Virginia Univ., Charlottesville. Div. of Statistics. 
AD-A224 872/2/GAR 


N00014-87-K-0390 


Island Univ./Southampton Campus, NY. 
AD-A224 822/7/GAR 


N00014-87-K-0529 
Rutgers - The State Univ., New Brunswick, NJ. Dept. of Ce- 


ramics. 
AD-A225 020/7/GAR 059,952 
N00014-88-C-0681 


General Electric Corporate Research and Development, 
Schenectady, NY. 
AD-A224 971/2/GAR 060,294 


N00014-88-C-0714 


General Atomics, San 
AD-A224 847/4/GAR 


N00014-88-D-0332 


South Carolina Univ., Columbia. 
AD-A225 174/2/GAR 


N00014-88-J-1190 


Marine Biological Lab., Woods Hole, MA. 
AD-A225 137/9/GAR 


N00014-88-K-0072 


California Univ., Santa Cruz. 
AD-A225 173/4 


N00014-88-K-0273 


Woods Hole Core Institution, MA. 
AD-A225 088/4/GAI 


N00014-88-K-0305 
Washington Univ., Seattle. Dept. of Materials Science and 


Engineering. 
AD-A225 087/9/ GAR 059,953 
N00014-88-K-0483 


State Univ. of New York at Buffalo. Dept. of Chemistry. 
AD-A224 753/4/GAR 


N00014-88-K-0493 


State Univ. of New York at Buffalo. Dept. of Chemistry. 
AD-A224 690/8/GAR 059,872 


AD-A224 691/6/GAR 059,888 

AD-A224 692/4/GAR 059,873 

AD-A224 693/2/GAR 059,889 
N00014-88-K-0500 

Colorado School of Mines, Golden. Center for Welding and 

Joining Research. 

AD-A225 158/5/GAR 
N00014-88-K-0550 


State Univ. of New York at Buffalo. Dept. of Physiology. 
AD-A224 944/9/GAR 061,199 


N00014-88-K-0553 
Rice Univ., Houston, TX. Dept. of Chemistry. 


061,839 


061,283 


061,266 


059,891 


059,764 
059,765 
061,069 
061,070 


ne. 
AR 061,201 


060,209 


061,760 


, CA. 
061,919 


061,764 
061,202 
061,723 


061,708 


059,890 


060,912 


N00014-90-J-1178 


AD-A224 927/4/GAR 
AD-A224 928/2/GAR 
AD-A224 929/0/GAR 
AD-A224 946/4/GAR 
AD-A224 947/2/GAR 
AD-A224 948/0/GAR 
AD-A224 949/8/GAR 
N00014-88-K-2016 
Massachusetts Inst. of Tech., Cambridge. Research Lab. of 


Electronics. 
AD-A224 599/1/GAR 059,664 
N00014-89-C-2169 


059,892 
059,893 
059,876 
059,877 
059,894 
059,895 
059,896 


Martin Marietta Systems, inc., Denver, CO. 
AD-A224 618/9/ 


N00014-89-J-1109 


Texas Univ. at Austin. 
AD-A224 738/5/GAR 


N00014-89-J-1163 
Massachusetts Inst. of Tech., Cambridge. Research Lab. of 
Electronics. 
AD-A224 598/3/GAR 
N00014-89-J-1267 
Wisconsin Univ.-Milwaukee. Dept. of Mechanical Engineer- 
AB-A224 846/6/GAR 
N00014-89-J-1489 
Massachusetts Inst. of Tech., Cambridge. Research Lab. of 
Electronics. 
AD-A224 600/7/GAR 060,217 
AD-A224 651/0/GAR 061,799 
AD-A224 765/8/GAR 060,218 
N00014-89-J-1530 


Applied Research Labs. 
061,806 


061,835 


060,509 


California Univ., Santa Barbara. Dept. of Physics. 
AD-A224 658/5/GAR 
N00014-89-J-1545 


Duke Univ., Durham, NC. Dept. of Chemistry. 
AD-A224 945/6/GAR 


N00014-89-J-1555 
Case Western Reserve Univ., Cleveland, OH. Dept. of 
Physics. 
AD-A225 180/9/GAR 
N00014-89-J- 1642 
Johns Hopkins Univ., Baltimore, MD. Dept. of Electrical En- 
Science. 


——_ and Computer 
A224 917/5/GAR 


pao a iy 


061,909 


059,864 
061,943 


061,006 


Stanford U: CA. Systems Optimization Lab. 
AD-A225 055/3/GAR 


N00014-89-J-1681 
pon a Univ., PA. Learning Research and Development 


AD AZ24 740/1/GAR 059,767 
N00014-89-J-1717 
Delaware Univ., Newark. Center for Applied Coastal Re- 


AD-A225 131/2/GAR 
N00014-89-J-1734 


North Carolina Univ. at Chapel Hill. Dept. of Chemistry. 
AD-A225 004/1/GAR 059,897 


N00014-89-J-1754 


Boston Univ., MA. Center for Space Physics. 
AD-A225 045/4/GAR 


N00014-89-J-1849 


Brown Univ., Providence, Ri. Dept. of Chemistry. 
AD-A225 032/2/GAR 


N00014-89-J-1865 


State Univ., Corvallis. Coll. of Pharmacy. 
AD-A224 871/4/GAR 


N00014-89-J-1869 


State Univ., Corvallis. Coll. of Pharmacy. 
AD-A224 871/4/GAR 


N00014-89-J-3100 

New Hampshire Univ., Durham. 
Group. 

AD-A224 895/3/GAR 
N00014-89-J-3120 


Arizona State Univ., T 
AD-A224 661/9/GAR 


N000 14-89-J-6002 


061,053 


061,722 


059,696 
059,866 
061,097 


061,097 
Intelligent Structures 

060,846 

061,910 
Mississippi, Hattiesburg. 


University of Southern 
AD-A224 709/6/GAR 
N00014-90-J-1119 


061,756 


Wisconsin Univ.-Madison. 

AD-A225 182/5/GAR 

AD-A225 183/3/GAR 
N00014-90-J-1178 


061,944 
061,945 


California Univ., Los 
AD-A225 034/8/GAR 059,899 
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AD-A225 035/5/GAR 
AD-A225 036/3/GAR 
AD-A225 037/1/GAR 
AD-A225 = ie 


California U: os Angeles. Dept. of Chemistry. 
AD-A224 883/8/GAR 


N00014-90-J-1193 


State Univ. of New York at Buffalo. Dept. of Chemistry. 
AD-A225 031/4/GAR 061,927 


N00014-90-J-1270 
Illinois Univ. at Urbana-Champaign. Coordinated Science 


Lab. 
AD-A225 089/2/GAR 060,308 
Illinois Univ. at Urbana-Champaign. Dept. of Electrical Engi- 


AD-A224 749/2/GAR 060,194 
N00014-90-J-1336 


Colorado Univ. at Boulder. 
AD-A225 068/6/GAR 


N00014-90-J-1516 


Ohio State Univ., Columbus. Dept. of Electrical Engineeri 
AD-A224 585/0/GAR 060,840 


NO00014-90-J-1831 
Michi Univ., Ann Arbor. Dept. of Electrical Engineering 
Science. 


and ler g 
AD-A225 052/0/GAR 060,285 
N00039-88-C-0054 


Washington Univ., Seattle. Applied Physics Lab. 
AD-A224 808/6/GAR 


N00123-89-G-0549 
Florida Univ., Gainesville. 
AD-A225 108/0/GAR 
N00123-89-G-0587 


Pennsylvania State Univ., University Park. 
AD-A224 930/8/GAR 


N00123-89-G-0589 


Purdue Univ., Lafayette, IN. School of Civil ————— 
AD-A224 982/9/GAR 987 


AD-A224 983/7/GAR 
N00123-89-G-0599 


Trinity Evangelical Divinity School, Deerfield, IL. 
AD-A225 160/1/GAR 


N00140-87-C-8904 


Cornell Univ., Ithaca, NY 
N90-24059/9/GAR 060,188 


Cornell Univ., Ithaca, NY. Dept. of Computer Science. 
AD-A225 201/3/GAR 060,145 


N00167-83-D-0012 


Artech Corp., Chantilly, VA. 
AD-A224 868/0/GAR 


N00167-86-C-0158 


Westinghouse Naval Systems Div., Cleveland, OH. 
AD-A224 841/7/GAR 


AD-A224 842/5/GAR 
N00 167-89-C-0048 
Westinghouse ay! Systems 


061,928 
061,929 
061,930 
059,900 


061,921 


061,816 


061,759 


060,896 


060,590 


059,528 


059,738 


060,443 


061,783 
061,794 


Hy- 
061,815 


Div., Middletown, RI. 
esearch and Technology. 
AD-A225 048/8/GAR 


N62583-87-M-T 164 


Ecostat, Inc., Thousand Oaks, CA. 
AD-A224 821/9/GAR 


NA85AA-D-AC117 


060,373 
Woods Hole ic Institution, MA. 
PB90-265976/GAR 

NA8SAA-D-SG059 


Florida Sea Grant Coll. Program, Gainesville. 
Pogo 256036/ GAR 


NA86AA-D-SG040 


Delaware Univ., Lewes. Coll. of Marine Studies. 
PB90-271727/GAR 


NA86AA-D-SG068 


Florida Sea Grant Coll. Program, Gainesville. 
PB90-266180/GAR 062,418 


University of West Florida, Pensacola. Coastal Zone Man- 


— Studies. 
90-272147/GAR 061,441 


NA86-WC-H-06117 
nine State Univ., Baton Rouge. Center for Wetland 


Resources. 
PB90-266404/GAR 061,711 
PB90-266412/GAR 061,712 
NA90AA-D-SG066 


Alaska Sea Grant Coll. Program, Fairbanks. 
PB90-266875/GAR 


Alaska Univ., Fairbanks. Marine Advisory Program. 
PB90-265182/GAR 


NAG1-060 


Institute for Computer Applications in Science and Engi- 
neering, Hampton, VA. 
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061,746 


062,290 


059,731 


059,653 


059,660 
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N90-23912/0/GAR 
NAG-1-416 


Virginia State Univ., Petersburg. 
DE90013755/GAR 


NAG1-602 


Iilinois Univ. at Urbana-Champaign. 
N90-23401/4/GAR 


NAG1-613 


Illinois Univ. at Urbana-Champaign. 
N90-23959/1/GAR 


NAG1-666 


Hampton Univ., VA. Dept. of Physics. 
N90-23716/5/GAR 


NAG1-926 


North Carolina State Univ. at Raleigh. 
N90-24058/1/GAR 


NAG1-1028 


Brooklyn Coll., NY. Dept. of Physics. 
N90-23576/3/GAR 


NAG2-463 


G ia Inst. of Tech., Atlanta. 
N90-23376/8/GAR 


NAG2-593 


Cornell Univ., Ithaca, NY. 
N90-24059/9/GAR 060, 188 


Cornell Univ., Ithaca, NY. Dept. of Computer Science. 
AD-A225 201/3/GAR 


NAG3-485 


Arizona Univ., Tucson. 
N90-23674/6/GAR 


NAG3-581 


Calspan UB Research Center, Buffalo, NY. 
N90-23405/5/GAR 


NAG3-728 


Johns Hopkins Univ., Baltimore, MD. Center for NDE. 
N90-23664/7/GAR 


NAG3-773 


Ohio State Univ., Columbus. 
N90-23732/2/GAR 


NAG5-87 
- en Center for Astrophysics, Cambridge, 


N90-24193/6/GAR 059,677 
NAG 5-1058 
Colorado State Univ., Fort Collins. Dept. of Atmospheric 


Science. 
DE90014344/GAR 059,723 
NAG9-137 


Illinois Univ. at Urbana-Champaign. 
N90-23585/4/GAR 


NAG9-350 


National Aeronautics and Space Administration, Houston, 
TX. Lyndon B. Johnson Space Center. 
N90-23797/5/GAR 060,735 


NAGW-0244 


Wesleyan Univ., Middletown, CT. Dept. of Earth and Envi- 
ronmental Sciences. 
N90-23813/0/GAR 059,663 


NAGW-812 


Alabama Univ. in Huntsville. 
N90-23575/5/GAR 


NAGW-1321 


Illinois Univ., Chicago. 
N90-24212/4/GAR 


NAGW-1340 


Chicago Univ., IL. 
N90-24123/3/GAR 


N90-24211/6/GAR 


Fermi National Accelerator Lab., Batavia, IL. 
N90-24121/7/GAR 


N90-24122/5/GAR 


Illinois Univ. at Chicago Circle. Dept. of Physics. 
N90-24213/2/GAR - 


Illinois Univ., Chicago. 

N90-24212/4/GAR 059,690 

Sussex Univ., Brighton (England). School of Mathematical 
| Sciences. 


and Physical 
N90-24214/0/GAR 062,267 
NANB9D0949 


Worcester Polytechnic Inst., MA. 
PB90-265315/GAR 


NAS1-18099 


Boeing Advanced Systems Co., Seattle, WA. 
N90-24103/5/GAR 


NAS1-18107 
Institute for Computer Applications in Science and Engi- 


neering, Hampton, VA. 
N90-23898/1/GAR 060,227 


NAS1-18140 
Scientific Research Associates, Inc., Glastonbury, CT. 


060,165 


061,958 


060,334 


060,172 


061,864 


060,203 


061,963 


059,625 


059,572 


060,089 


060,830 


062,326 


062,347 


059,690 


062,263 
059,689 


062,261 
062,262 


059,691 


062,417 


059,633 
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N90-23348/7/GAR 


NAS1-18278 
Behavioral Health Systems, Inc., Ossning, NY. 
N90-23887/4/GAR 

NAS1-18304 
Wyle Labs., Inc., Huntsville, AL. 
N90-23957/5/GAR 

NAS1-18605 


— for Computer Applications in Science and Engi- 


eering, Hampton, VA. 
AD-ADz4 941/5/GAR 059,822 
060,227 


N90-23898/1/GAR 
N90-23912/0/GAR 060,165 
N90-23977/3/GAR 060,105 
NAS3-24080 
General Electric Co., Cincinnati, OH. 
N90-23393/3/GAR 
NAS3-25266 


National Aeronautics and Space Administration, Cleveland, 
OH. Lewis Research Center. 
N90-23404/8/GAR 059,617 


Sverdrup Technology, Inc., Brook Park, OH. 
N90-23406/3/GAR 
NAS3-25356 


Little (Arthur D.), Inc., Cambridge, MA. 
N90-23474/1/GAR 


NAS3-25625 


Rockwell International, Canoga Park, CA. Rocketdyne Div. 
N90-23574/8/GAR 060,094 


NAS5-28589 


General Hospital of Everett, WA. 
N90-23593/8/GAR 


N90-23594/6/GAR 
N90-23595/3/GAR 


NAS5-29373 
National Aeronautics and S 
MD. Goddard Space Flight 
N90-23837/9/GAR 
NAS5-31500 
Computer Sciences Corp., Silver Spring, MD. 
N90-23447/7/GAR 
NAS7-918 


National Aeronautics and Space Administration, Pasadena, 
CA. Pasadena Office. 
PATENT-4 902 450 060,856 


NAS8-37351 


United Technologies Research Center, East Hartford, CT. 
N90-23731/4/GAR 060,092 


NASA-NAG- 1-343 


Virginia Tech Center for Composite Materials and Struc- 
tures, Blacksburg. 
PB90-264599/GAR 060,892 


NASA-NAG-3-801 


Cornell Univ., Ithaca, NY. Mathematical Sciences Inst. 
AD-A224 771/6/GAR 061,811 


NASW-4003 


National Research Council, Washington, DC 
N90-23418/8/GAR 


NASW-4102 


National Research Council, Washington, DC. 
N90-23419/6/GAR 


NASW-4324 


Wisconsin Univ., Milwaukee. 
N90-23897/3/GAR 


NASW-4435 


Auburn Univ., AL. 
N90-23395/8/GAR 


Auburn Univ., AL. Dept. of Aerospace Engineering. 
N90-23396/6/GAR 


Kansas Univ., Lawrence. 
N90-23394/1/GAR 059,613 


Naval Academy, Annapolis, MD. Div. of Engineering and 


Weapons. 
N90-23417/0/GAR 062,293 


Ohio State Univ., Columbus. 
N90-23470/9/GAR 062,325 


Pennsylvania State Univ., University Park. Dept. of Aero- 


space Engineering. 
No0-2945 /0/GA\ 062,322 


Texas Univ. at Austin. Dept. of Mechanical —— 
N90-23454/3/GAR 12,343 


Worcester Polytechnic Inst., MA. 
N90-23397/4/GAR 


NAT 5-1058 
Colorado State Univ., Fort Collins. Dept. of Atmospheric 


Science. 
DES0014345/GAR 059,724 


059,563 


059,784 


060,170 


059,612 


060,090 


060,091 


060,102 
060,103 
060,104 


ice Administration, Greenbelt, 
059,728 


059,674 


062,294 


062,295 


059,614 


059,615 


059,616 





NCC2-387 
Research Inst. for Advanced Computer Science, Moffett 


Field, CA. 
N90-23457/6/GAR 060,101 
N90-23910/4/GAR 060,228 
N90-23911/2/GAR 060, 164 
N90-23976/5/GAR 060,124 
N90-24007/8/GAR 061,021 
N90-24008/6/GAR 061,022 
N90-24009/4/GAR 060,187 
N90-24010/2/GAR 060,201 
N90-24011/0/GAR 061,023 
N90-24082/1/GAR 060,231 
NCC2-585 


MCAT Inst., Moffett Field, CA. 
N90-23701/7/GAR 


NCC2-588 


Kansas Univ./Center for Research, Inc., Lawrence. 
N90-23386/7/GAR 


NCC3-120 


Toledo Univ., OH. 
N90-23757/9/GAR 


N90-23769/4/GAR 
NF-63/62-518 
Katholieke Univ. Nijmegen (Netherlands). Dept. of Comput- 


er Science. 

N90-23971/6/GAR 061,059 
NFR-8992-100 

pe Rijksuniversiteit (Netherlands). Dept. of Computer 


ince. 
N90-24072/2/GAR 
NGT-21-002-800 


Georgia Inst. of Tech., Atlanta. 
N90-23577/1/GAR 


N90-23578/9/GAR 
N90-23579/7/GAR 
N90-23580/5/GAR 
N90-23581/3/GAR 
N90-23582/1/GAR 
N90-23583/9/GAR 
N90-23734/8/GAR 
N90-23735/5/GAR 
N90-23736/3/GAR 
N90-23737/1/GAR 
N90-23738/9/GAR 
N90-23739/7/GAR 
N90-23740/5/GAR 
N90-23741/3/GAR 
NPS-CX-0001-4-0058 


Butler Univ., Indianapolis, IN. Holcomb Research Inst. 
PB90-265133/GAR 


NPS-CX-1200-7-B054 


Larson-Tibesar Associates, Laramie, WY. 
PB90-266776/GAR 


PB90-266784/GAR 
NSF AST-88-14515 


National Radio Astronomy Observatory, Socorro, N 
N90-24195/1/GAR 


NSF-CBT87-14924 


Rochester Univ., NY. Inst. of Optics. 
AD-A224 779/9/GAR 


NSF CCR-87-04184 


Mathematisch Centrum, Amsterdam (Netherlands). 
N90-23942/7/GAR 


NSF-CEE-8213604 


California Univ., Richmond. Earthquake Engineering Re- 
search Center 
PB90-262668/GAR 


NSF-CEE-8316662 


California Univ., Richmond. Earthquake Engineering Re- 
search Center. 
PB90-262650/GAR 


NSF-CES-8702724 


California Univ., Richmond. Earthquake Engineering Re- 
search Center. 
PB90-262718/GAR 


NSF DCR-83-20085 
Utrecht Rijksuniversiteit (Netherlands). Dept. of Computer 
N90-24073/0/GAR 060,852 
NSF-DMS87-01275 
Wisconsin Univ.-Madison. Center for Mathematical Sci- 


ences. 

AD-A224 722/9/GAR 061,000 
NSF-DMS89-07264 

Wisconsin Univ.-Madison. Dept. of Engineering Mechanics. 


059,574 
059,609 


061,981 
061,983 


061,042 


062,304 
062,305 
062,306 
062,308 
062,309 
062,310 
062,307 
062,311 
062,312 
062,313 
062,314 
062,315 
062,316 
062,317 
062,318 


059,747 
059,748 


"9, 679 
059,951 


* 060,167 


060,001 


059,823 


059,824 
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AD-A224 773/2/GAR 
NSF-ECE-8504959 


Rice Univ., Houston, TX. Dept. of Civil Engineering. 
PB90-265943/GAR 


NSF-ECE-8611037 


Rice Univ., Houston, TX. Dept. of Civil Engineering. 
PB90-265968/GAR 


NSF-ECS85-14842 
Colorado State Univ., Fort Collins. Dept. of Electrical Engi- 


neering. 
AD-ADD4 591/8/GAR 
NSF-INT85-22422 


Colorado Univ. at Boulder. 
AD-A224 970/4 


AD-A225 078/5 
NSF-MCS81-10556 
Wisconsin Univ.-Madison. Center for Mathematical Sci- 


ences. 
AD-A224 900/1/GAR 061,004 
NSF-OCE-87-09614 


Woods Hole Oceanographic Institution, MA. 
PB90-265992/GAR 


NSF-OCE-8709962 


Woods Hole Oceanographic Institution, MA. 
PB90-265984/GAR 


NSF PHY-86-58033 


Chicago Univ., IL. 
N90-24123/3/GAR 


OPM-87-9034 


061,001 
059,825 


059,826 


061,907 


061,973 
060,910 


059,716 
061,710 


062,263 


Applied Science Associates, Inc., Landover, MD. 
PB90-780628/GAR 


PB90-780636/GAR 
PB90-780644/GAR 
PB90-780651/GAR 
PB90-780669/GAR 
OPM-87-9038 


Booz-Allen and Hamilton, Inc., Bethesda, MD. 
AD-A225 141/1/GAR 


PHY87-14432 


Argonne National Lab., IL. 
DE90013679/GAR 


PROJ. MSG-89A1 


Worcester Polytechnic Inst., MA. 
N90-23397/4/GAR 


SBA-3067-OA-88 
Regional Economic Development Associates, Inc., Minne- 


apolis, MN. 
PB90-269226/GAR 059,845 
SE-642-01-T 


Societe Bertin et Cie, Plaisir (France). 
N90-23726/4/GAR 


SE-64101S 


Societe Bertin et Cie, Plaisir (France). 
N90-24138/1/GAR 


SN-5315239-3 


Stockholm Univ. (Sweden). Meteorologiska Institutionen. 
N90-23795/9/GAR 060,640 


ST2J-0451-C(GDF) 
gia Remote Sensing, Delft (Nether- 


lands). 
N90:23779/ 3/GAR 061,452 
STAN-CS-88-1242 


Stanford Univ., CA. Dept. of Computer Science. 
AD-A225 044/7/GAR 


UFOPLAN-NR. 10407151 


Saarbergwerke A.G., Saarbruecken (Germany, F.R.). 
TIB/A90-81406/GAR 060,659 


UFOPLAN-NR. 10502808 


Bundesanstalt fuer Geowissenschaften und Rohstoffe, 
Hanover (Germany, F.R.). 
TIB/A90-81380/GAR 059,828 


UFOPLAN-NR. 10505303 


Fichtel und Sachs A.G., Schweinfurt (Germany, F.R.). 
TIB/A90-81375/GAR 059,623 


UFOPLAN-NR. 10607046/24 
Bundesforschu stalt fuer Forst- und Holzwirtschaft, 
Grosshansdorf (Germany, F.R.). Inst. fuer Forstgenetik und 
Forstpflanzenzuechtung. 
TIB/A90-81418/GAR 060,664 
W-7405-ENG-36 


Lawrence Livermore National Lab., CA. 
DE90013475/GAR 


Los Alamos National Lab., NM. 
DE90006514/GAR 


DE90008287/GAR 
DE90009002/GAR 
DE90010612/GAR 
DE90012063/GAR 
DE90012100/GAR 


059,749 
059,750 
059,751 
059,752 
059,753 


059,531 


062,122 


059,616 


061,865 


061,866 


059,759 


DE90012155/GAR 
DE90012660/GAR 
DE90012740/GAR 
DE90013048/GAR 
DE90013049/GAR 
DE90013050/GAR 
DE90013118/GAR 
DE90013150/GAR 
DE90013153/GAR 
DE90013154/GAR 
DE90013155/GAR 
DE90013156/GAR 
DE90013157/GAR 
DE90013158/GAR 
DE90013159/GAR 
DE90013160/GAR 
DE90013163/GAR 
DE90013164/GAR 
DE90013165/GAR 
DE90013166/GAR 
DE90013170/GAR 
DE90013171/GAR 
DE90013172/GAR 
DE90013173/GAR 
DE90013174/GAR 
DE90013175/GAR 
DE90013176/GAR 
DE90013177/GAR 
DE90013178/GAR 
DE90013179/GAR 
DE90013180/GAR 
DE90013181/GAR 
DE90013182/GAR 
DE90013183/GAR 
DE90013184/GAR 
DE90013185/GAR 
DE90013186/GAR 
DE90013187/GAR 
DE90013201/GAR 
DE90013307/GAR 
DE90013531/GAR 
DE90013532/GAR 
DE90013538/GAR 
DE90013564/GAR 
DE90013692/GAR 
DE90014409/GAR 
Sandia National 

DE90012915/GAR 

W-7405-ENG-48 


W-7405-ENG-48 


Labs., Albuquerque, NM. 


Argonne National Lab., IL. 


DE90013657/GAR 


Lawrence Livermore 
DE90001170/GAR 


DE90008786/GAR 
DE90008899/GAR 
DE90010203/GAR 
DE90010875/GAR 
DE90011229/GAR 
DE90011500/GAR 
DE90011504/GAR 
DE90012878/GAR 
DE90012892/GAR 
DE90012893/GAR 
DE90012986/GAR 
DE90012990/GAR 
DE90012991/GAR 
DE90012992/GAR 
DE90013046/GAR 
DE90013047/GAR 
DE90013051/GAR 
DE90013081/GAR 
DE90013083/GAR 
DE90013283/GAR 
DE90013284/GAR 
DE90013285/GAR 
DE90013286/GAR 
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DE90013287/GAR 062,071 DE90013519/GAR 061,473 DE90012645/GAR 061,629 
DE90013288/GAR 061,562 DE90013520/GAR 061,859 DE90013462/GAR 061,584 
DE90013289/GAR 060,331 DE90013521/GAR 060,261 DE90013565/GAR 060,151 
DE90013290/GAR 060,287 DE90013522/GAR 061,860 DE90013566/GAR 060,678 
DE90013291/GAR 061,779 DE90013523/GAR 060,250 DE90013659/GAR 059,548 
DE90013292/GAR 061,823 DE90013527/GAR 059,721 DE90013675/GAR 060,353 
DE90013293/GAR 061,824 DE90013528/GAR 060,259 DE90013684/GAR 060,707 
DE90013471/GAR 060,619 | 0E90013529/GAR 061,494 = E90013686/GAR 061,497 
DE90013472/GAR 060,065 DE90013530/GAR 059,546 DE90013888/GAR 062,183 
DE90013473/GAR 059,673 DE90013543/GAR 060,768 DE90013889/GAR 062,184 
DE90013474/GAR om ieee am 062,061  _0E90013890/GAR 062,185 


DE90013475/GAR mae 062.063  _DE90013804/GAR 060,355 


DE90013476/GAR 062,321 w 7405 enG-¢2 DE90014222/GAR 062,247 


DE90013479/GAR 060,473 Ames Lab., IA. Argonne National Lab., IL. Advanced Photon Source Div. 
DE90013482/GAR 061,855  DE90011734/GAR 059,848  E90011799/GAR 062,004 


DE90013485/GAR 061,856 DE90011737/GAR 061,109 Argonne National Lab., IL. Energy Systems Div. 

DE90013486/GAR 061,790 DE90011749/GAR 059,907 DE90012028/GAR 060,604 

DE90013487/GAR 061,886 DE90011804/GAR 060,939 Argonne National Lab., IL. Environmental Assessment and 
“ Information Sciences Div. 

DE90013488/GAR 061,265 DE90011807/GAR 059,908 DE90013533/GAR 060,620 

DE90013489/GAR 061,857 DE90011809/GAR 060,970 DE90013534/GAR 060,546 

DE90013490/GAR 061,858 DE90011811/GAR 061,389 DE90013535/GAR 061,523 


DE90013512/GAR 060,214  W-31109-ENG-38 DE90013536/GAR 060,352 


Argonne National Lab., Idaho Falls, ID. 
DE90013513/GAR 061,586 DE90013541/GAR 061,666 DE90013537/GAR 060,474 


DE90013514/GAR 061,338 Argonne National Lab., IL. DE90013542/GAR 060,621 
DE90013515/GAR 061,365 DE90010071/GAR 061,948 DE90013599/GAR 061,054 


DE90013516/GAR 061,472 DE90010457/GAR 060,873 DE90014705/GAR 060,549 
DE90013517/GAR 060,270 DE90010462/GAR 062,001 Argonne National Lab., IL. Fusion Power Program. 
DE90013518/GAR 059,997 DE90011108/GAR 060,149 DE90013634/GAR 061,894 
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A-31 
lon Exchange Dynamics and Soil Acidification: Model De- 


velopment and Testing. 
PB90-269812/GAR 061,451 PC A04/MF AO1 
A-90007 
Lateral-Directional Stability and Control Characteristics of 
the Quiet Short-Haul Research Aircraft (QSRA). 
N90-23413/9/GAR 059,619 PC A03/MF A01 
A-90018 
Personality Factors in Flight Operations. Volume 1: Leader 
Characteristics and Crew Performance in a Full-Mission Air 


Transport Simulation. 
N90-23370/1/GAR 059,638 PC A03/MF A01 
A-90086 


oe of Sequencing and Scheduling Methods for Arrival 


Traffic. 
N90-23373/5/GAR 062,356 PC A03/MF A01 
A-90121 


a on Supercomputers for Computational 


Aerodynamics. 

N90-23366/9/GAR 059,569 PC A03/MF A01 
A-90122 

Simulator Evaluation of the Final Pe Ly Tool. 

N90-23374/3/GAR 357 A03/MF A01 
A-90139 

Helicopter Airborne Laser eee System (HALPS). 

N90-23399/0/GAR 9,626 PC A03/MF A01 
A-90196 

Extra Compressibility Terms for Favre-Averaged Two-Equa- 

tion Models of Inhomogeneous Turbulent Flows. 

N90-23701/7/GAR 059,574 PC A03/MF A01 
AAMRL-TR-89-014 

Acoustic-Phonetic Characteristics of Sam Produced in 


Noise and While Wearing an Oxygen Mas! 
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AAMRL-TR-89-050 


Determining Kinetic Constants of Chlorinated Ethane Me- 
tabolism in the Rat from Rates of Exhalation. 
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PB88-176359/GAR 832,782 PC A16/MF A01 


NSF/ENG-87041 
Experimental Study of Seismic Response of 


R.C. Setback Buildings, 


AD-A225 171/8/GAR 
AAMRL-TR-90-005 


Use of a Physiologically Based Pharmacokinetic Model and 
Computer Simulation for Retrospective Assessment of Ex- 


posure to Volatile Toxicants. 
AD-A224 963/9/GAR 061,246 PC A03/MF A01 
AAMRL-TR-90-008 
Evaluation of the Criterion Task Set. Part 1. Appendices A 
and B. Univariate Summaries. 
AD-A225 188/2/GAR 


AAMRL-TR-90-021 
Metabolism of Ethyicyclohexane in Fischer 344 Rats. 
AD-A224 976/1/GAR 061,247 PC A02/MF A01 
AAS-89-411 
Orbit Control Strategy for a Constellation of Three Satellites 
in Tundra Orbits. 
N90-23445/1/GAR 062,299 
ACTA-POLYTEC-SCAND-ME-94 
— of a Spark Assisted Direct Injection Multifuel 
Diesel Engine Especially for Alcohol Fuels. 
N90-23747/0/GAR 060,081 PC A05/MF A01 
AD-A224 577/7/GAR 
Ada Compiler Validation Summary Report: Alsys Limited, 
AlsysCOMP 037 V4.3, INMOS T800 Transputer Implement- 
ed on a B405 TRAM (bare) (Host), INMOS T222 Transputer 
16 TRAM (bare) (Target), 


060,129 PC A09/MF A01 


061,100 PC A03/MF A01 


059,770 PC A12/MF A02 


PC A03/MF A01 


Implemented on a B4 
891213N1.10201. 
AD-A224 577/7/GAR 
AD-A224 578/5/GAR 
Perioperative Heat Conservation: Use of the Reflective 
Blanket, Leggings, and Head Cover on the Surgical Patient. 
AD-A224 578/5/GAR 061,228 PC A04/MF A01 


AD-A224 579/3/GAR 


Effect of Structured Preadmission Preoperative Teaching 
on Patient Outcomes After Abdominal Surgery. 
AD-A224 579/3/GAR 060,789 A08/MF A01 


AD-A224 580/1/GAR 
Secondary Side CMOS Feedback Control integrated Circuit. 


PB88-176359/GAR 832,782 PC A16/MF A01 


AD-A224 580/1/GAR 
AD-A224 581/9/GAR 
pep em Orbital Crowding: An Analysis of Problems 


and Solution: 
AD-A224 581 1/9/GAR 062,332 PC A11/MF A02 
AD-A224 582/7/GAR 


Devising an Arms Control Proposal for Tactical Air Forces. 
AD-A224 582/7/GAR 061,316 PC A03/MF A01 


AD-A224 583/5/GAR 


Merging the Ada Compiler Evaluation Capability (ACEC) 
and the Ada Evaluation System (AES). 
AD-A224 583/5/GAR 060,130 PC A04/MF A01 


AD-A224 584/3/GAR 


Physics of High-Temy 
AD-A224 584/3/GA\ 


AD-A224 585/0/GAR 


Automated Handling and —— of Non-Ri 
AD-A224 585/0/GAR 060,840 PC 


AD-A224 586/8/GAR 
Assessment of Body Weight Standards in Male and Female 
jecruits. 


Army Ri 

AD-A224 586/8/GAR 061,269 PC A05/MF A01 
AD-A224 587/6/GAR 

Investigation of Aircraft Maneuverability and Agility. (Final 

Report for June 1989-May 1990). 

AD-A224 587/6/GAR 061,317 PC AOS/MF A01 


AD-A224 588/4/GAR 


Far-Infrared Absorption by Small Silver Particles in Gelatin. 
AD-A224 588/4/GAR 059,883 PC A03/MF A01 


AD-A224 589/2/GAR 
Effects of Beta-Cyclodextrin on Selected Xanthene Dyes, 
a and Pyrromethane-BF(2) Complexes in Aqueous 
lutions. 
AD-A224 589/2/GAR 060,892 PC A02/MF A01 
AD-A224 590/0/GAR 


Real-Time Asynchronous/Synchronous Lock-in Thermal- 
Wave Imaging with and IR Video Camera. 


060,264 PC A07/MF A01 


ature Air. Pt. 1. Basics. 
061,988 PC A06/MF A01 


id Objects. 
(04/MF A01 
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AD-A224 590/0/GAR 
AD-A224 591/8/GAR 


Epitaxial Films of Semiconducting FeSi(2) on (001) Silicon. 
AD-A224 591/8/GAR 061,907 PC A01/MF A01 


AD-A224 592/6/GAR 


Electronic Raman Scattering in Photoexcited Quantum 
Wells: Field Effects and Charge-Density Domains. 
AD-A224 592/6/GAR 061,834 PC A03/MF A01 


AD-A224 593/4/GAR 
Test Results form a Two-Stage Traveling Charge Liquid 


Propellant Gun. 
AD-A224 593/4/GAR 061,770 PC A03/MF A01 
AD-A224 594/2/GAR 


Hydroxylammonium Nitrate Compatibility Tests with Various 
Materials - A Liquid Propellant Study. 
AD-A224 594/2/GAR 061,771 PC A06/MF A01 


AD-A224 595/9/GAR 
Polynomial Definition of Discrete Fieid Points of Map of Dif- 


fusion Equation. Part 2. 
AD-A224 595/9/GAR 061,989 PC A03/MF A01 
AD-A224 596/7/GAR 


Determination of Rate-Limiting Steps during Soot Forma- 


tion. 
AD-A224 596/7/GAR 059,884 PC A06/MF A01 
AD-A224 597/5/GAR 


Neutral Atom Trap. 
AD-A224 597/5/GAR 


AD-A224 598/3/GAR 
Fiber-Coupled External-Cavity Semiconductor High Power 


Laser. 
AD-A224 598/3/GAR 061,835 PC A01/MF A01 
AD-A224 599/1/GAR 


L Baseline Astrometric Interferometer. 
AD-A224 599/1/GAR 059,664 PC A01/MF A01 


AD-A224 600/7/GAR 


be Processing Research Program. 
AD-A224 600/7/GAR 060,217 PC A03/MF A01 


AD-A224 601/5/GAR 


Comparative Engine Performance Measurements Held in 
Torino, Italy on 14-15th May 1990, London, United King- 
dom, 17-18 May 1990, Montreal, Canada, 4-5th June 1990 
and Monterey, California, 7-8th June 1990 (Mesures Com- 
paratives des Performances des Moteurs). 

AD-A224 601/5/GAR 060,066 PC A13/MF A02 


AD-A224 602/3/GAR 
Complex Cognitive Performance and Antihistamine Use 


(Executive Summary). 

AD-A224 602/3/GAR 061,181 PC A03/MF A01 
AD-A224 603/1/GAR 

Insights into Do!phin Sonar Discrimination Capbailities from 


Human Listening Experiments 
AD-A224 603/1/GAR 061,694 PC A03/MF A01 


AD-A224 604/9/GAR 
Stereo Advantage for a Peg-in-Hole Task Using a Force- 


Feedback Manipulator. 
060,845 PC A03/MF A01 


060,283 PC A01/MF A01 


061,990 PC A02/MF A01 


AD-A224 604/9/GAR 
AD-A22é 605/6/GAR 

Target Detection in Noise by Echolocating Dolphins. 

AD-A224 605/6/GAR 060,236 PC A03/MF A01 
AD-A224 606/4/GAR 


Backscatter Signature Generator for OTDR Calibration. 
AD-A224 606/4/GAR 061,836 PC A02/MF A01 


AD-A224 607/2/GAR 
Disease and Non-Battle injury Rates for Navy Enlisted Per- 


sonnel during Peacetime. 
AD-A224 607/2/GAR 060,788 PC A03/MF A01 
AD-A224 610/6/GAR 
Object-Oriented Database Manager for the Low Cost 
Combat Direction System. 
AD-A224 610/6/GAR 061,318 PC A04/MF A01 


AD-A224 611/4/GAR 


Potential Energy Surfaces and Stability of High Energy Con- 
tent Excited Bound Clusters. 
AD-A224 611/4/GAR 059,885 PC A03/MF A01 


AD-A224 614/8/GAR 


Building Blocks in Space. 
AD-A224 614/8/GAR 


AD-A224 615/5/GAR 


Quality Improvement: Does the Air Force Systems Com- 
mand Practice What It Preaches. 
AD-A224 615/5/GAR 061,270 PC A09/MF A01 


AD-A224 616/3/GAR 


Ada Compiler Validation Summary Report: Alsys, Alsy- 
COMP-018, Version 4.32, VAX 6210 (Host and Target), 


891208A1.10228. 
AD-A224 616/3/GAR 060,131 PC A03/MF A01 
AD-A224 617/1/GAR 
Ada Compiler Validation Summary Report: Alsys, Alsy- 
COMP-010, Version 4.32, MicroVAX II (Host and Target), 


891208A1.10229. 
060.132 PC A03/MF A01 


062,291 PC A04/MF A01 


AD-A224 617/1/GAR 
AD-A224 618/9/GAR 


Technical Progress for IDDGA -OBP U; 
AD-A224 618/9/GAR 060,17 


AD-A224 619/7/GAR 


Carrier Collection and Scattering in Quantum Weli and Su- 
perlattice Devices. 


rade. Revision. 
PC A02/MF A01 
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AD-A224 619/7/GAR 
AD-A224 620/5/GAR 
Further Comments on Stren ‘PCM in Deformation Proc- 


essed Composite Materials (DPC! 
AD-A224 620/5/GAR 200,903 PC A01/MF A01 


AD-A224 621/3/GAR 


Ineffective Lengths in Metal Matrix Composites. 
AD-A224 621/3/GAR 060,904 PC A02/MF A01 


AD-A224 622/1/GAR 


Reaction of Dimethyl Sulfide-Triborane(7) with Trimethyla- 
mine. Facile Formation of Bis(trimethylamine)-Diborane(4). 
AD-A224 622/1/GAR 59,860 PC A01/MF A01 


AD-A224 623/9/GAR 


Surface-Enhanced Raman Spectroscopic Investigation of 
Human Immunoglobulin G Adsorbed on a Silver Electrode. 
AD-A224 623/9/GAR 061,090 PC A02/MF A01 


AD-A224 624/7/GAR 
Femtosecond Hole-Burning and Nonlinear a of 


Quantum Confined Semiconductor-Doped Glasse: 
AD-A224 624/7/GAR 061,838 PC ‘A02/MF A01 


AD-A224 625/4/GAR 


Optical Memory Disks in Optical Information Processing. 
AD-A224 625/4/GAR 060,119 PC A03/MF A01 


AD-A224 626/2/GAR 


Measurements of Oil Film Thickness and Liner temperature 

at Top Ring Reversal in a Diesel Engine. 

AD-A224 626/2/GAR 060,952 PC A03/MF A01 
AD-A224 627/0/GAR 


Ada Compiler Validation Summary Report: Certificate 
Number: 900204N1.10252 SD-Scicon pic XD _ MC68000 
V1.0-09 VAX Cluster Host and MC68000 Tar: 
AD-A224 627/0/GAR 060,133 PI SA07/MF A01 


AD-A224 628/8/GAR 
Alternate Sites for a Connecting Passage between the At- 


lantic and Pacific Oceans. 
AD-A224 628/8/GAR 059,969 PC A06/MF A01 
AD-A224 629/6/GAR 


Proceedings of the International Symposium on Subtypes 
of Muscarinic Receptors (4th), Held in Wiesbaden (Germa- 


ny, F.R.) on 20-22 July 1989. 
AD-A224 629/6/GAR 061,091 PC A07/MF A01 
AD-A224 630/4/GAR 


Organotransition-Metal Metallacarboranes. 15.(1) ae gy 
cific B-Alkylation of (arene)M(Et2C2B3H5) (M = Fe, Ru) 
and (C5Me5)Co(Et2C2B3H5) Sandwich Complexes. 

AD-A224 630/4/GAR 059,867 PC A02/MF A01 


AD-A224 631/2/GAR 


Molecular Sensor Based on Olfactory Transduction. 
AD-A224 631/2/GAR 061,192 PC A03/MF A01 


AD-A224 632/0/GAR 


Strategy for Analysi ng Mixed and Pooled Exponentials. 
AD-A224 632/0/GA 061,067 PC A03/MF A01 


AD-A224 633/8/GAR 
— Applications of Laser-induced Gratings in Eu Doped 


Glas: 
AD-. A224 633/8/GAR 061,795 PC A02/MF A01 
AD-A224 634/6/GAR 
Point Defects with Lattice Distortion in CdTe and HgCdTe. 
AD-A224 634/6/GAR 061,908 PC A01/MF A01 
AD-A224 635/3/GAR 
Ada Compiler Validation Summary Report: Certificate 
Number: 900115A1.10240 Alsys, AlsyCOMP 043, Version 
4.4 Macintosh lIlcx Host and Target. 
AD-A224 635/3/GAR 060,134 PC A05/MF A01 
AD-A224 636/1/GAR 
Ada Compiler Validation Summary Report: Certificate 
Number: 900208A1.10242 THOMSON-CSF, Division CIMSA 
SINTRA AlsyCOMP 041, Version 4.23 VAX 3300 Host and 
THOMSON MLX32/20T Target. 
060,135 PC A04/MF A01 


061,837 PC A02/MF A01 


AD-A224 636/1/GAR 
AD-A224 637/9/GAR 
Facility for Research in Environmentally Assisted Fracture 


and Mechanical Behavior. 
AD-A224 637/9/GAR 061,971 PC A0O1/MF A01 
AD-A224 638/7/GAR 


Molecular Collision Processes in Cases and at Surfaces. 
AD-A224 638/7/GAR 059,886 PC A02/MF A01 


AD-A224 639/5/GAR 


Ice Loads and Ship Response to Ice. Summer 1982/Winter 
1983 Test Program. 
AD-A224 639/5/GAR 


AD-A224 640/3/GAR 


Air Base Security: Developing an Operational Doctrine. 
AD-A224 640/3/GAR 060,252 PC A04/MF A01 


AD-A224 641/1/GAR 
Data Security and Integrity in Open Networks: A Prototype 
Implementation of Internet Standard Privacy-Enhanced 


Electronic Mail. 
060,095 PC A15/MF A02 


061,747 PC A11/MF A02 


AD-A224 641/1/GAR 
AD-A224 642/9/GAR 


Normative Data Study of Isometric Neck Strength in 
Healthy, Adult, Males Ages 18-35. 
AD-A224 642/9/GAR 061,193 PC A06/MF A01 


AD-A224 643/7/GAR 


Power Line Aberrations and Their Effects on Health Care 
Facility Microprocessor Equipment. 
AD-A224 643/7/GAR 059,776 PC A05/MF AO1 


AD-A224 644/5/GAR 


Application of Computers for Experiment a. Data Ac- 
quisition, and Analysis in the Chemistry Laborat 
AD-A224 644/5/GAR 060,794 PC Ai2/MF A02 


AD-A224 645/2/GAR 


Methodol for Determinin ~ Consumer Attitudes and Be- 
havior Air Force Appropriated Dining. 
AD-A224 645/2/GAR 059,762 PC A07/MF A01 


AD-A224 646/0/GAR 


Assessment of Media Coverage of the B-2 Stealth Bomber. 
AD-A224 646/0/GAR 060,115 PC A07/MF A01 


AD-A224 647/8/GAR 


Defense Small Business Innovation Research Program 
(SBIR). Volume 1. Army Projects, Abstracts of Phase 1 
Awards from FY 1989 SBIR Solicitation. 

AD-A224 647/8/GAR 059,521 PC A04/MF A01 


AD-A224 648/6/GAR 


Defense Small Business Innovation Research Program 
(SBIR). Volume 2. Navy Projects, Abstracts of Phase 1 
Awards from FY 1989 SBIR Solicitation. 

AD-A224 648/6/GAR 059,522 PC A10/MF A02 


AD-A224 649/4/GAR 


Defense Small Business Innovation Research Program 
(SBIR). Volume 3. Air Force Projects, Abstracts of Phase 1 
Awards from FY 1989 SBIR Solicitation. 

AD-A224 649/4/GAR 059,523 PC A10/MF A02 


AD-A224 650/2/GAR 


Defense Small Business Innovation Research Program 
(SBIR). Volume 4. Defense Agency Projects, Abstracts of 
Phase 1 Awards from FY 1989 SBIR Solicitation. 

AD-A224 650/2/GAR 059,524 PC A09/MF A01 


AD-A224 651/0/GAR 
a Cross-Entropy Approach to Power Spectral Esti- 


AD-A224 651/0/GAR 061,799 PC A03/MF A0i 
AD-A224 652/8/GAR 
Use of Receptor Sites for Generic Detection of Chemical 


Agents and Toxins. 
AD-A224 652/8/GAR 061,092 PC A02/MF A01 
AD-A224 653/6/GAR 


Cargo Movement Operations System (CMOS) Software 


Test Plan. Final. 
AD-A224 653/6/GAR 061,271 PC A02/MF A01 
AD-A224 654/4/GAR 


Cargo Movement Operations System (CMOS) System Seg- 
ment Specification. Increment II. Final. 
AD-A224 654/4/GAR 061,272 PC A02/MF A01 


AD-A224 655/1/GAR 
Acute Effects of Anticholinesterase Agents on Pupillary 


Function. 
AD-A224 655/1/GAR 061,237 PC A03/MF A01 
AD-A224 656/9/GAR 


Production of Jet Fuels from Coal Derived Liquids. Vol 16. 
Analysis of Phenolic Species in Coal Derived Aviation 


Fuels. 
AD-A224 656/9/GAR 060,441 PC A03/MF A0i 
AD-A224 657/7/GAR 


Xenon Kineiics in Muscle Are Not hee by a Model of 
Parallel Perfusion-Limited Compartments. 
AD-A224 357/7/GAR 061, 093 PC A03/MF A01 


AD-A224 658/5/GAR 


Quantum Coherence of a Narrow Band Interacting with 
Phonons and Static Disorder. 
AD-A224 658/5/GAR 061,909 PC A04/MF A01 


AD-A224 659/3/GAR 
Kinetic Study of the Polymerization of Alkyl Vinyl Ethers by 


HI/I2 Catalyst. 
AD-A224 659/3/GAR 059,949 PC A03/MF A01 
AD-A224 660/1/GAR 


Adaptive Equalizer Using Finite-Bit Power-of-Two Quantizer. 
AD-A224 660/1/GAR 061,068 PC A01/MF A01 


AD-A224 661/9/GAR 


Growth Studies of CVD-MBE by In py ere 4 
AD-A224 661/9/GAR 1,910 A03/MF AC1 


AD-A224 662/7/GAR 


Small Business Innovation Research (SBIR) Program. Pro- 


ram Solicitation 90.2 FY-1990. 
D-A224 662/7/GAR 059,542 PC A11/MF A02 


AD-A224 663/5/GAR 
Toxic Potential of Ni 1 on Reproduction and Fer- 


tility in Rats. Volume 1. Part 1 
AD-A224 663/5/GAR — 061,238 PC A18/MF A03 
AD-A224 664/3/GAR 


Toxic Potential of ~~} oy on Reproduction and Fer- 


tility in Rats. Volume 2. 
AD-A224 664/3/GAR 061,239 PC A18/MF A03 
AD-A224 665/0/GAR 


Leukemia in US Nai 
AD-A224 665/0/GA\ 


AD-A224 666/8/GAR 
Bimodal Word Processing: Speed, Accuracy, and Memory. 
AD-A224 666/8/GAR 059,763 PC A03/MF A01 
AD-A224 667/6/GAR 
Human Factors Design Guidance during the Conceptual 
= — of System Development: A Methodological 
proach. 


Enlisted Personnel. 
061,119 PC A03/MF AQ1 
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AD-A224 667/6/GAR 
AD-A224 668/4/GAR 
Quality Assurance/Quality Control in Waste Site Character- 


ization and Remedial Action. 
AD-A224 668/4/GAR 060,690 PC A04/MF A01 


AD-A224 669/2/GAR 
Purity Determination of Standard Analytical Reference Ma- 


terials by Differential Scanning Calorimetry. 
AD-A224 669/2/GAR 061,772 PC A03/MF A01 


AD-A224 670/0/GAR 
cn of a Field Kit for Detection of TNT in Water and 


iS. 
AD-A224 670/0/GAR 060,723 PC A03/MF A01 
AD-A224 671/8/GAR 


Cross-Sectional dean Uiepesaes We ond of Human Im- 
munodeficiency Virus ie Navy and Marine Corps 
Proertey | Personnel. 

AD-A224 671/8/GAR 061,207 PC A02/MF A01 


AD-A224 672/6/GAR 
Toxicity Studies on Agent GA. Mutagenicity of Tabun (GA) 


in the Ames Mutagenicity y. 

AD-A224 672/6/GAR 061,240 PC A03/MF A01 
AD-A224 673/4/GAR 

Combination agree od Using Immune Modulators and 

Antiviral rey Togaviruses and Bunyaviruses. 

AD-A224 673: vay 061,182 PC A04/MF A01 
AD-A224 pew 

Validation and Application of COGNET Model of Humari- 

Computer Interaction in Naval Air ASW. 

AD-A224 674/2/GAR 061,266 PC A05/MF A01 
AD-A224 675/9/GAR 


+ “aed and Rapid Diagnosis of Human Viral Gastroenteri- 


AD-A224 675/9/GAR 061,120 PC A03/MF A01 
AD-A224 676/7/GAR 


Active and/or Passive Control of the Radiative and Reflec- 
tive Properties of —— Panels. Part 1. Theoretical 


Review and Devel 
AD-A224 676/7/G, - 061,800 PC A03/MF A01 
AD-A224 677/5/GAR 


lication of the A* Search to Trajectory Optim 
AD-A224 677/5/GAR 062,333 pantry A0S/ MF A01 


AD-A224 678/3/GAR 
Evaluation of a Modified Simulated Annealing Algorithm for 


Various Formulations. 
AD-A224 678/3/GAR 061,051 PC A10/MF A02 
AD-A224 679/1/GAR 
EQCM Measurements: Redox-induced Changes in Solvent 
and lon Content in Anchored Redox Monolayers of ino- 
sulfur Compounds and Their Electrocatalysis on Gold Elec- 


tr 4 

AD-A224 679/1/GAR 059,887 PC A07/MF A01 
AD-A224 680/9/GAR 

Influence of Cold Exposure on Ventilation, Respiratory Heat 

Loss, and a on 

AD-A224 680/9/GA\ 061,229 PC A08/MF A01 


AD-A224 681/7/GAR 
Studies of Thin Film Chemical Sensors Using the Quartz 


| Microbalance. 
A224 681/7/GAR 059,846 PC A06/MF A01 
AD-A224 682/5/GAR 


American Catholic Responses to Evolutionary Theories, 


1845-75. 
AD-A224 682/5/GAR 059,735 PC A07/MF A01 
AD-A224 683/3/GAR 


Survivability Enhancements for Military Communications 


Satellites. 
AD-A224 683/3/GAR 061,273 PC A06/MF A01 
AD-A224 684/1/GAR 
Use of Power Balance to Model Converging Flows in Bilat- 
eral Junctions for Ventilation Systems. 
AD-A224 684/1/GAR 059,788 PC A07/MF A01 


AD-A224 685/8/GAR 
ey ‘ta Scores and Nutritional Status in the Trauma 


ADAzDA 685/8/GAR 061,121 PC A03/MF A01 
AD-A224 686/6/GAR 

Monolithic Dual-Gate MESFET Circuit for L-Band Mixers. 

AD-A224 686/6/GAR 060, PC A06/MF A01 
AD-A224 687/4/GAR 


Detecting Target Words While Monitoring Multiple Auditory 


Inputs. 

AD-A224 687/4/GAR 061,194 PC A03/MF A01 
AD-A224 688/2/GAR 

= of Glutathione in a Rat Diploid Hepatic Epithelial 


AD-A224 688/2/GAR 061,094 PC A06/MF A01 
AD-A224 689/0/GAR 
From Systemic-Functional Grammar to Systemic-Functional 


Text Generation: Escalating the = - 
AD-A224 689/0/GAR 9,736 PC A03/MF A01 


AD-A224 690/8/GAR 


Unusual a Dynamics in the Multiphoton 
lonization of Cr(CO)6/Methanol van der Waals Heteroclus- 
t 


ers. 

AD-A224 690/8/GAR 059,872 PC A03/MF A01 
AD-A224 691/6/GAR 

Wavelength Dependence of the Multiphoton lonization and 


Fragmentation Dynamics of Cr(CO)6/Methanol van der 
Waals Heteroclusters. 


059,781 PC A03/MF A01 


AD-A224 691/6/GAR 
AD-A224 692/4/GAR 
Cluster Production in Free-Jet Expansions: Chlorobenzene 


in Ammonia. 
059,873 PC A03/MF A01 


059,888 PC A03/MF A01 


AD-A224 692/4/GAR 
AD-A224 693/2/GAR 


Chemistry within Molecular van der Waals Clusters. 
AD-A224 693/2/GAR 059,889 PC A03/MF A01 


AD-A224 694/0/GAR 


Synthesis of Soman Conjugates. 
AD-A224 694/0/GAR 


AD-A224 695/7/GAR 


Validity Measures in the Context of Latent Trait Models. 
AD-A224 695/7/GAR 059,764 PC A03/MF A01 


AD-A224 696/5/GAR 


Predictions of Reliability Coefficients and Standard Errors of 
bra =o om Using the Test Information Function and Its 


Modificatior 
AD-A224 696/5/GAR 059,765 PC A03/MF A01 
AD-A224 697/3/GAR 
Differential Weight Procedure of the Conditional P.D.F. Ap- 
proach for Estimating the Operating Characteristics of Dis- 


crete Item Responses. 
AD-A224 697/3/GAR 061,069 PC A03/MF A01 
AD-A224 698/1/GAR 


Modifications of the Test Information Function. 
AD-A224 698/1/GAR 061,070 PC A03/MF A01 


AD-A224 699/9/GAR 


Trident SSBNs in START. 
AD-A224 699/9/GAR 


AD-A224 700/5/GAR 
Algorithm for Improved Gating Combinatorics in Multiple- 


Target Tracking. 
AD-A224 700/5/GAR 060,260 PC A03/MF A01 
AD-A224 701/3/GAR 


Purification of Metal Fluorides for the Ultra Low Loss Pro- 


gram. 

D-A224 701/3/GAR 

AD-A224 702/1/GAR 
oui agg Electron Distribution Functions in Z-Pinch 


Plas! 
AD-Az24 702/1/GAR 061,872 PC A04/MF A01 
AD-A224 703/9/GAR 


Combination of Atracurium and Vecuronium Compared to 
Vecuronium Administered Alone: Evaluation of the Time of 
Onset, Duration of Action, Intubating Conditions, and Car- 


diovascular Effects. 
AD-A224 703/9/GAR 061,183 PC A03/MF A01 
AD-A224 704/7/GAR 


Relational Contract: Applicable to Department of Defense 


Contracts. 

AD-A224 704/7/GAR 061,274 PC A07/MF A01 
AD-A224 705/4/GAR 

Biodegradation of Jet Fuel in Vented Columns of Water-Un- 


saturated Sandy Soil. 
AD-A224 705/4/GAR 060,761 PC A08/MF A01 
AD-A224 706/2/GAR 


Infrared Sky Back a Radiation. 
AD-A224 706/2/ 059,666 PC A03/MF A01 


AD-A224 pani 


Control of Complex Multibody Spacecraft. 
AD-A224 707/0/GAR 062,341 PC A03/MF A01 


AD-A224 708/8/GAR 
Proposed Internal Data Base Structure for Digital Bathymet- 


ric Data Base Production. 
AD-A224 708/8/GAR 061,743 PC A02/MF A01 
AD-A224 709/6/GAR 


Density-Sound Velocity Relationships for Two Marine Sur- 
face Sediment Classes. 
061,756 PC A01/MF A01 


"059,862 PC A03/MF A01 


061,322 PC A03/MF A01 


059,874 PC A03/MF A01 


AD-A224 709/6/GAR 
AD-A224 710/4/GAR 
pot of Polarization Methods in Earth Resources Investiga- 


AD-A224 710/4/GAR 061,442 PC A03/MF A01 
AD-A224 711/2/GAR 


Three-Dimensional Sound Propagation in Shallow Water in- 
cluding the Effects ot Rough Surfaces. 
AD-A224 711/2/GAR 061,757 PC A03/MF A01 


AD-A224 712/0/GAR 
Higher-Order and Elastic Parabolic Equations for Wave 


Propagation in the Ocean. 
AD-A224 712/0/GAR 061,801 PC A03/MF A01 
AD-A224 713/8/GAR 


Shape Factors, Two-Flow Models, and the Problem of Irra- 
diance Inversion in Estimating Optical Parameters. 
AD-A224 713/8/GAR 061,839 PC A03/MF A01 


AD-A224 714/6/GAR 
Acoustic Wavefield Distortion by Seamounts: A Finite Ele- 


ment Analysis. 
AD-A224 714/6/GAR 061,802 PC A03/MF A01 
AD-A224 715/3/GAR 


Single-Species Dominance in a Subsurface Phytoplankton 
Concentration at a Mediterranean Sea Front. 
AD-A224 715/3/GAR 061,695 PC A03/MF A01 


AD-A224 716/1/GAR 
Procedure to Sterilize Dental Burs with Dry Heat. 


AD-A224 739/3/GAR 


AD-A224 716/1/GAR 
AD-A224 717/9 
Access and Use of Previous Solutions in a Problem Solving 
ituation. 


Si k 
AD-A224 717/9 059,766 Not available NTIS 
AD-A224 718/7/GAR 


Three-Dimensional Parabolic Equation Mode! That Includes 
the Effects of Rough-Boundaries. 
AD-A224 718/7/GAR 061,803 PC A02/MF A01 


AD-A224 719/5/GAR 
Evaluation of Microbiologically Induced Corrosion in an Es- 


tuary. 
AD-A224 719/5/GAR 060,954 PC A01/MF A01 
AD-A224 720/3/GAR 


Time Domain Solution from the Frequency Domain: Appli- 
cation to Resonance Scattering from Elastic Bodies. 
AD-A224 720/3/GAR 061,804 PC A03/MF A01 


AD-A224 721/1/GAR 


Optimum Dielectric Overlay Thickness for Equal Even- and 
Odd- Mode Phase Velocities in Coupled Microstrip Circuits. 
AD-A224 721/1/GAR 060,292 PC A01/MF A01 


AD-A224 722/9/GAR 
os Condition of the B-Spline Basis May Be Hard to De- 


AD-AD4 722/9/GAR 061,000 PC A03/MF A01 
AD-A224 723/7/GAR 


Circulation in the Algerian Basin duri 
AD-A224 723/7/GAR 061, 


AD-A224 724/5/GAR 
Variations in the Structure of the Anticyclonic Gyres Found 


in the Alboran Sea. 
AD-A224 724/5/GAR 061,716 PC A03/MF A01 
AD-A224 725/2/GAR 


Finite-Element Model for Ocean Acoustic Propagation and 


Scattering. 

AD-A224 725/2/GAR 061,805 PC A02/MF A01 
AD-A224 726/0/GAR 

Surface Photochemistry of Phosgene on Clean and lodine- 


Covered Ag(111). 
AD-A224 726/0/GAR 059,875 PC A03/MF A01 
AD-A224 727/8/GAR 


Release of Calcium from Intracellular Stores in Rat Baso- 
philic Leukemia Cells Monitored with the Fluorescent Probe 


Chlortetracycline. 
AD-A224 727/8/GAR 061,095 PC A03/MF A01 
Al’-A224 728/6/GAR 


Collisionally Excited XUV and VUV Coherent Sources. 
AD-A224 728/6/GAR 061,840 PC A03/MF A01 


AD-A224 729/4/GAR 
Apparent Coherent Energy Loss of Ice-Reflected, High-Fre- 


quency LFM Pulses. 
AD-A224 729/4/GAR 061,758 PC A02/MF A01 
AD-A224 730/2/GAR 
On-Line Quantitative Nondestructive Evaluation and Char- 
acterization of Tough Ceramics at Operating Temperatures 


(DURIP). 
AD-A224 730/2/GAR 060,868 PC A02/MF A01 
AD-A224 731/0/GAR 


Development of Serologic Assays for the Diagnosis of New 
World Leish 
061,115 PC A10/MF A02 


061,155 PC A01/MF AO1 


June 1986. 
15 PC A02/MF A01 


maniasis. 
AD-A224 731/0/GAR 

AD-A224 732/8/GAR 
Development of Serologic Assays for the Diagnosis of New 


World Leishmaniasis. 
AD-A224 732/8/GAR 061,116 PC A03/MF A01 
AD-A224 733/6/GAR 


Cloning, eyecare and Structural Manipulation of pov tenn En- 
terotoxin D and from Staphylococcus a 
— Summary Report fi for November 1, 7987-June 30 30, 


1989). 
AD-A224 733/6/GAR 061,137 PC A03/MF A01 
AD-A224 734/4/GAR 


ee ee eS ee 
vity of YBa(2)Cu(3)O(6+ x) Cer 
AD-A224 734/4/GAR 061, a7 PC A03/MF A01 


AD-A224 735/1/GAR 


In situ Fault Detection by the Hybrid Ray 

AD-A224 735/1/GAR 060,808 
AD-A224 736/9/GAR 

Cloning, ore | and Structural Manipulation of the En- 

terotoxin D and from Staphylococcus aureus. 


genes 
(Final Report for November 1, 1985-June 30, 1989). 
AD-A224 736/9/GAR 061,138 PC A04/MF AO1 


AD-A224 737/7/GAR 


Users Guide for the Conversion of Navy Paint Spray Booth 
Particulate Emission Control Systems from Wet to Dry Op- 


eration. 

AD-A224 737/7/GAR 060,589 PC A05/MF A01 
AD-A224 738/5/GAR 

Nonlinear Acoustics: Pri 

and Scattering of Sound 

AD-A224 738/5/GAR 
AD-A224 739/3/GAR 


Performance of an Ice-in-Tank Diurnal ice Storage Cooling 
System at Fort Stewart, Georgia. 
AD-A224 739/3/GAR 060,508 PC A03/MF A01 


OR-3 


Mode Method. 
PC A03/MF A01 


ition in a Periodic Waveguide 
ind Second. 
061,806 PC A03/MF A01 


December 1, 1990 





NTIS ORDER/REPORT NUMBER INDEX 


AD-A224 740/1/GAR 


Mechanism of Restructuring in Geometry. 
AD-A224 740/1/GAR 059,767 PC A03/MF A01 


AD-A224 741/9/GAR 
PRIME - Power Requirements for Insiallations and Military 
Encampments. Version 2.1. Maintenance Manual. 

AD-A224 741/9/GAR 060,344 PC A04/MF A01 


AD-A224 742/7/GAR 
Structure and Expression of Genes for Fiavivirus Immuno- 


Rb-A224 742/7/GAR 061,164 PC A02/MF A01 
AD-A224 743/5/GAR 

Covalent Incorporation of 3’ -O-(4-Benzoyl)benzoyl-ATP into 

a P2 Purinoceptor in Transformed Mouse Fibroblasts. 

AD-A224 743/5/GAR 061,096 PC A02/MF A01 


AD-A224 744/3/GAR 


Protein Involved in Minichromosome Maintenance in Yeast 

Binds a Transcriptional Enhancer Conserved in Eukaryotes. 

AD-A224 744/3/GAR 061,139 PC A03/MF A01 
AD-A224 745/0/GAR 

Visualization of Epidermal Growth Factor (EGF) Receptor 

Aggregation in Plasma Membranes by Fluorescence Reso- 

nance ue _— Correlation of Receptor Activation 


AD AS 246 Tus/0/GAR 061,140 PC A02/MF A01 
AD-A224 746/8/GAR 


Liver as a Major Site of Immunological Elimination of 
Murine Trypanosome Infection, Demonstrated with the Liver 
Model. 


Perfusion 
AD-A224 746/8/GAR 061,176 PC A02/MF A01 
AD-A224 747/6/GAR 
Immunoglobulin E Receptor Cross-Linking Induces Oscilla- 
tions in Intracellular Free lonized Calcium in Individual 


Tumor Mast Celis. 
AD-A224 747/6/GAR 061,141 PC A03/MF A01 
AD-A224 748/4/GAR 


Anticonvulsant Effects of Diazepam and MK-801 in Soman 


Poisoning. 
AD-A224 748/4/GAR 061,184 
AD-A224 749/2/GAR 


Reliable Control of Decentralized Systems: An ARE-Based 


H-Infinity Approach. 
AD-A224 749/2/GAR 060,194 PC A05/MF A01 
AD-A224 750/0/GAR 
Current Density Calculation Using Rectilinear Region Split- 
ting Algorithm for Very Large Scale Integration Metal Migra- 


tion Analysis. 

AD-A224 750/0/GAR 060,307 PC A04/MF A01 
AD-A224 751/8/GAR 

Freshwater Cyanobacteria (Blue-Green Algae) Toxins: |so- 


lation and Characterization. 
AD-A224 751/8/GAR 


AD-A224 752/6/GAR 

Statistical Decisions Utilizing Neural Nets. 

AD-A224 752/6/GAR 061,071 PC A03/MF A01 
AD-A224 753/4/GAR 

Comment on the Paper ‘Electron Bombardment Fragmenta- 


tion of Size Selected NH3 Clusters’. 

AD-A224 753/4/GAR 059,890 PC A02/MF A01 
AD-A224 754/2/GAR 

Effect of Combat Level on Disease and Non-Battle Injury. 

AD-A224 754/2/GAR 061,230 PC A03/MF A01 
AD-A224 755/9/GAR 

Virulence Markers of Dengue Viruses. 

AD-A224 755/9/GAR 061,165 PC A03/MF A01 
AD-A224 756/7/GAR 


FW/SM: A Proto 
AD-A224 756/7/GAR 


AD-A224 757/5/GAR 
tre DePirt "a for Personnel, Training, and Human Fac- 


tors (DEPTH 
AD-A224 TS) 5/GAR 059,782 PC A03/MF A01 
AD-A224 758/3/GAR 
Object-Oriented Integrated Maintenance 
System (IMIS) Diagnostic Module Development. 
AD-A224 758/3/GAR 061,275. PC A03/MF A01 


AD-A224 759/1/GAR 


Extending the Time to Proficiency Model for Simultaneous 


Application to Multiple Jobs. 
AD-A224 759/1/GAR 061,276 PC A03/MF A01 


AD-A224 760/9/GAR 
Designing ng Developing an Advanced 


Design Advi: 

AD-A224 760/9/GAR 
AD-A224 761/7/GAR 

Prototype Message Dissemination System and Document 

Routing System for an Army Organization. 

AD-A224 761/7/GAR 061,277 PC A0S/MF A01 
AD-A224 762/5/GAR 

Ultrafast Physics in Microstructure and Alloy Systems. 

AD-A224 762/5/GAR 061,912 PC A03/MF A01 
oe 763/3/GAR 

igh Frequency Behavior of Long and Small Junctions. 

A A224 763/3/GAR 061,913 PC A03/MF A01 
AD-A224 764/1/GAR 

Slit Die Viscometry at Shear Rates Up to 5 x 10 to the 6th 


power/s-1: An Analytical Correction for Small Viscous Heat- 
ing Errors. 


OR-4 


PC A03/MF A01 


061,241 PC A04/MF A01 


Structured Modeling Environment. 
060,136 PC A03/MF A01 


Information 


Instructional 
059,737 PC A04/MF A01 


VOL. 90, No. 23 


AD-A224 764/1/GAR 
AD-A224 765/8/GAR 
Reconstruction of Two-Dimensional Signals from Level 


Crossings. 
AD-A224 765/8/GAR 060,218 PC A03/MF A01 
AD-A224 766/6/GAR 


Two-Dimensional Electrophoretic Analysis of Subcellular 
Liver Fractions and Isolated Hepatocytes from Normal and 


PFDA Treated Rats. 
AD-A224 766/6/GAR 061,242 PC A03/MF A01 
AD-A224 767/4/GAR 


Regulatory Relief: Simplifying and Eliminating Contract 


Clauses. Volume 2. 
AD-A224 767/4/GAR 061,278 PC A08/MF A01 
AD-A224 768/2/GAR 
Regulatory Relief: 
Clauses. Volume 1. 
AD-A224 768/2/GAR 


AD-A224 769/0 


Proceedings of the Annual Precise Time and Time Interval 

(PTTI) Applications and Planning Meeting (21st), Held in 

Redondo Beach, California on November 28-30, 1989. 

AD-A224 769/0 060,113 Not available NTIS 
AD-A224 770/8/GAR 

Solution Behaviour of a Random Copolymer of 

Poly(Isobutyl Methacrylate-t-Butylaminoethyl Methacrylate). 

2. Viscosity and Light Scattering Intensity Studies. 

AD-A224 770/8/GAR 059,950 PC A02/MF A01 
AD-A224 771/6/GAR 


Coupling of Marangoni and Capillary Instabilities in an An- 
nular Thread of Liquid. 
061,811 PC A02/MF A01 


061,810 PC A02/MF A01 


Simplifying and Eliminating Contract 
061,279 PC A08/MF A01 


AD-A224 771/6/GAR 
AD-A224 772/4/GAR 
Belief Combination and Propagation in a Lattice-Structured 


Inference Network. 
AD-A224 772/4/GAR 060,219 PC A03/MF A01 
AD-A224 773/2/GAR 


Pandey Node Correction and Superconvergence in the 


AD-A224 773/2/GAR 061,001 PC A02/MF A01 
AD-A224 774/0/GAR 
Mode Coupling in a Penning Trap: Pi-Pulses and a Classical 


Avoided Crossing. 
AD-A224 774/0/GAR 061,991 PC A01/MF A01 
AD-A224 775/7/GAR 


Polytitanosiloxane Coatings Derived from Ti(OC(2)H(5)(4))- 
Modified Organosilane Precursors. 
AD-A224 775/7/GAR 060,893 PC A03/MF A01 


AD-A224 776/5/GAR 


Femtosecond Dynamics of the Nonlinear Index Near the 
Band Edge in AiGaAs Waveguides. 
AD-A224 776/5/GAR 061,841 PC A01/MF A01 


AD-A224 777/3/GAR 
Production of Nanocrystalline Powders by Magnetron Sput- 


terin 
AD- "24 777/3/GAR 061,914 PC A01/MF A0O1 
AD-A224 778/1/GAR 


Observation of the Collapse and Revival of a Rydberg Elec- 


tronic Wave Packet. 
AD-A224 778/1/GAR 061,992 PC A01/MF A01 
AD-A224 779/9/GAR 
Helical Sense in Thermotropic Liquid Crystal Copolymers in 
Relation to the Structure of a Pendant Chiral Moiety. 
AD-A224 779/9/GAR 059,951 PC A01/MF A01 


AD-A224 780/7/GAR 
Effect of an Aperture on the Spectrum of Partially Coherent 
ht. 


AD-A224 780/7/GAR 061,842 PC A02/MF A01 
AD-A224 781/5/GAR 

Modified Bessel Functions and Their Applications in Proba- 

bility and Statistics. 

AD-A224 781/5/GAR 
AD-A224 782/3/GAR 

Cosmic Background Radiation Study Sunyaev-Zel’dovich 

Effect and Small Angular Scale Anisotropy. 

AD-A224 782/3/GA 059,667 PC A01/MF A01 
AD-A224 783/1/GAR 

Ada Compiler Validation Summary Report: Certificate 

Number: 900208A1.10243 THOMSON-CSF, Division CIMSA 

SINTRA AlsyCOMP-041, Version 4.23 VAX 3300 Host and 

THOMSON CM68 (68020/68881) Target. 

AD-A224 783/1/GAR 060,137 PC A03/MF A01 
AD-A224 784/9/GAR 

Model of Phonon-Associated Electron Tunneling through a 

Semiconductor Double Barrier. 

AD-A224 784/9/GAR 
AD-A224 785/6/GAR 

Vulnerability Science: A Response to a Criticism of the Bal- 

listic Research Laboratory’s Vulnerability Modeling Strategy. 

AD-A224 785/6/GAR 060,795 PC A03/MF A01 
AD-A224 786/4/GAR 


Electron Transport in Semiconductors under a Strong High 


Frequency Electric Field. 
AD-A224 786/4/GAR 061,916 PC A02/MF A01 
AD-A224 787/2/GAR 


Intense Laser-Matter Interactions. An Approach to Laser 
Driven Electronic and Nuclear Energy Transfer. 


061,072 PC A02/MF A01 


061,915 PC A02/MF A01 


AD-A224 787/2/GAR 


AD-A224 788/0/GAR 


Goocyear Tire and Rubber Co. Case Study No. 5. 
AD-A224 788/0/GAR 060,691 PC A03/MF A01 


AD-A224 789/8/GAR 


ADA Compiler Benchmarking: Initial Investi 
AD-A224 789/8/GAR 060, 138 


AD-A224 790/6/GAR 


Transport in Dump Combustors. 
AD-A224 790/6/GAR 


AD-A224 791/4/GAR 


Physical and Psychological Effects of Sustained Shipboard 
Operations on U.S. Navy Personnel. 
AD-A224 791/4/GAR 061,195 PC A03/MF A01 


AD-A224 792/2/GAR 
Gaining Control of Occupational Injury and Iliness in the 


U.S. Navy Civilian Work Force. 
061,208 PC A04/MF A01 


061,993 PC A04/MF A01 


tions. 
A03/MF A01 


060,032 PC A02/MF A01 


AD-A224 792/2/GAR 
AD-A224 793/0/GAR 
Alcohol and Drug Abuse Hospitalizations Among Submarine 


Personnel in the U.S. Nar 
AD-A224 793/0/GAR 061,205 PC A03/MF A01 
AD-A224 794/8/GAR 


Evaluation of the Navy’s Health Promotion Videotapes. 
AD-A224 794/8/GAR 060,790 PC A03/MF A01 


AD-A224 795/5/GAR 


Disease and Non-Battle Injury Rates For Marine Corps En- 
listed Personnel during Peacetime. 
AD-A224 795/5/GAR 061,209 PC A03/MF A01 


AD-A224 796/3/GAR 


Preconditioning and Boundary Conditions. 
AD-A224 796/3/GAR 061, 002 


AD-A224 797/1/GAR 
Knowledge Based Software Assistant Conference Proceed- 
ings (4th) Held in Syracuse, New York on 12-14 September 


1989. 
AD-A224 797/1/GAR 060,139 PC A17/MF A03 
AD-A224 798/9/GAR 


Oblique and Parallel Modes of Vortex Shedding in the 
Wake of a Circular Cylinder at Low Reynolds Numbers. 
AD-A224 798/9/GAR 061,812 PC A03/MF A01 


AD-A224 799/7/GAR 
Measurements of Base Pressure in the Wake of a Cylinder 


at Low Reynolds Numbers. 
AD-A224 799/7/GAR 061,813 PC A03/MF A01 
AD-A224 800/3/GAR 
Database Storage System and the Sonic Digitizer Method 
for Radiographic Data Reduction Used by the Penetration 


Mechanics Branch. 
AD-A224 800/3/GAR 061,785 PC A06/MF A01 
AD-A224 801/1/GAR 


Examination of the Relationshi ip between Surface En- 
hanced Raman Scattering (SERS) Intensities and Surface 
Concentration for Pyridine Adsorbed at the Polycrystalline 
Gold/Aqueous Solution Interface. 

AD-A224 801/1/GAR 059,891 PC A03/MF A01 


AD-A224 802/9/GAR 
—— of Signal Pre-Command Course Training Re- 


quiremen 
AD-A224 "302/9/GAR 061,280 PC A03/MF A01 
AD-A224 803/7/GAR 


Respiratory Chemosensitivity and Resistive Load Sensation 
Influences on Ventilatory Control during Exercise 
AD-A224 803/7/GAR 061,231 PC A04/MF A01 


AD-A224 804/5/GAR 
Examination of RTCA/DO-198 Position Reconstruction Al- 
= for Area Navigation with the Microwave Landing 
yst 
AD-A224 804/5/GAR 062,353 PC A04/MF A01 
AD-A224 805/2/GAR 


Special Flood Hazard Evaluation ag West Creek Vil- 
lage of Evans Mills, Jefferson County, New York. 
AD-A224 805/2/GAR 061, 373" PC A03/MF A01 


AD-A224 806/0/GAR 


Materials Science and Engineering of Jom gree Polymers. 
AD-A224 806/0/GAR 060,935 PC A99/MF A04 


AD-A224 807/8/GAR 


Tenn Tom Constructors, Inc. Case Study N 
AD-A224 807/8/GAR 059,525 


AD-A224 808/6/GAR 
—- Reflections from Cylindrical Blocks on Arctic Ice, 


AD. A224 808/6/GAR 061,759 PC A05/MF A01 
AD-A224 809/4/GAR 


Experimental Development of Taxonomic Workstation. 
AD-A224 809/4/GAR 060,140 PC A01/MF A01 


AD-A224 810/2/GAR 
Robust and Adaptive Control. 
AD-A224 810/2/GAR 
AD-A224 811/0/GAR 


NETSIM: A Computer Program for Simulating Detection and 
Location Capability of Regional Seismic Networks. 
AD-A224 811/0/GAR 061,356 PC A06/MF A01 


PC A03/MF A01 


PC. A03/MF A01 


059,624 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


AD-A224 812/8/GAR 
Development of Lo gee Assays for the Diagnosis of New 


World Leishmani 
AD-A224 812/6/GAR 061,117 PC A02/MF AO1 
AD-A224 813/6/GAR 


Advanced eg Technology Demonstra- 


tion. Improved Marker Making. 

AD-A224 813/6/GAR 059,831 PC A04/MF AO1 
AD-A224 peioiai 

Enhancement of the Omega System Availability Algorithm. 

AD-A224 B14/4/GAR 1061 1,455 PC AOA ME A01 
AD-A224 815/1/GAR 

ONR Far East Scientific Information Bulletin. Volume 15, 


Number 3, July-September 1990. 
AD-A224 815/1/GAR 060,822 PC A08/MF A01 


AD-A224 816/9/GAR 


Effects of Age, Educational Level and Branch Membership 
Upon the Attitudes of Young, Male RAN Officers. Part 2. 


Between Branches. 
AD-A224 816/9/GAR 061,326 PC A03/MF A01 
AD-A224 817/7 
nia aa Biology and Treatment. 
AD-A224 817/ 061,122 Not available NTIS 
AD-A224 eueniaies 


Bechtel National, Inc. Case S 
AD-A224 818/5/GAR 


AD-A224 819/3/GAR 
Graph Match ‘am. 
AD-A224 819/3/GAR 

AD-A224 820/1/GAR 


Evaluation of Sodium Stibogluconate (Pentostam) and Ke- 
toconazole in the Treatment of American Cutaneous Leish- 


maniasis. 

AD-A224 820/1/GAR 061,185 PC A03/MF A01 
AD-A224 821/9/GAR 

po Ne Costs of Non-PCB Distribution Transformer Alter- 


AD Abe 821/9/GAR 060,373 PC A05/MF A01 
AD-A224 822/7/GAR 

Double Diffusive Interleaving Across a Thermohaline Front. 

AD-A224 822/7/GAR 061,760 PC A03/MF A01 
AD-A224 823/5/GAR 

Characterization of MCT (Mercury Cadmium Telluride) by 

EER (Electrolyte Electroreflectance). 

AD-A224 823/5/GAR 061,917 PC A06/MF A01 
AD-A224 824/3/GAR 

Observation of Transitions Between Electronic States at the 

(111) A Face of CdTe by Electrolyte Electroreflectance. 

AD-A224 824/3/GAR 061,918 PC A01/MF A01 


AD-A224 836/7/GAR 


Species Profiles. Life Histories and Environmental Require- 
ments of Coastal Fishes and Invertebrates (Pacific North- 


west). Pacific Herring. 
AD-A224 836/7/GA\ 061,696 PC A03/MF A01 
AD-A224 837/5/GAR 


Species Profiles. Life Histories and Environmental Require- 
ments of Coastal Fishes and Invertebrates (Pacific South- 


west). Dui 
061,697 PC A03/MF A01 


ne 526 PC A03/MF A01 


060,255 PC A04/MF A01 


roo Crab. 
AD-A224 837/5/GAR 
AD-A224 838/3/GAR 


Species Profiles. Life Histories and Environmental Require- 
ments of Coastal Fishes and Invertebrates (Pacific North- 


west). Sockeye Salmon. 
AD-A224 838/3/GAR 061,698 PC A03/MF A01 
AD-A224 839/1/GAR 


Species Profiles. Life Histories and Environmental Require- 
ments of Coastal Fishes and Invertebrates (Pacific North- 


west). Li 
AD-A224 9/1/GAR 061,699 PC A03/MF A01 
AD-A224 840/9/GAR 


ies Profiles. Life Histories and Environmental Require- 
ments of Coastal Fishes and Invertebrates (South Florida). 


Reef-Building Tube Worm. 
AD-A224 840/9/GAR 061,700 PC A03/MF A01 
AD-A224 841/7/GAR 


Amphibious Vehicle Propulsion System. Volume 1 
AD-A224 841/7/GAR 061,783 PC A09/MF A01 


AD-A224 842/5/GAR 


Amphibious Vehicle Propulsion System. Volume 2. 
AD-A224 842/5/GAR 061,794 PC A10/MF A02 


AD-A224 843/3/GAR 
Ultra-Low Loss Optical Fiber Characterization System De- 


v nt. 
AD-A224 843/3/GAR 061,843 PC A06/MF A01 
AD-A224 844/1 


Quantitative Modeling of Human Performance in Complex, 


amic Systems. 
AD-A224 844/1 059,783 Not available NTIS 
AD-A224 845/8/GAR 


bey oe of Anatomy of Connectionist Models for Visual 


Lexical Access. 
AD-A224 845/8/GAR 059,779 PC A03/MF A01 
AD-A224 846/6/GAR 


Li-SF(6) Combustion in Stored Chemical Energy Propulsion 


Systems. 
AD-A224 846/6/GAR 060,509 PC A04/MF A01 
AD-A224 847/4/GAR 


High Temperature Ceramic Superconductors. 


AD-A224 847/4/GAR 
AD-A224 848/2/GAR 


Production of Jet Fuels from Coal-Derived Liquids. Volume 
14. Oxygenates Content of Coal-Derived Jet Fuels. 
AD-A224 848/2/GAR 060,442 PC A04/MF A01 


AD-A224 849/0/GAR 


News Magazine and Network Television News Coverage of 

the Munich Olympic Crisis, 1972. 

AD-A224 849/0/GAR 060,116 PC A07/MF A01 
AD-A224 850/8 


Solid-State Sensor and Actuator Workshop Held in Hilton 
Head Island, South Carolina on 4-7 June 1990. 
AD-A224 850/8 060,324 Not availabie NTIS 


AD-A224 851/6/GAR 
Multipurpose 2000C Furnace for Physical Testing in Con- 


trolled Atmosphere. 
060,796 PC A01/MF A01 


061,919 PC A0S/MF A01 


AD-A224 851 76/GAR 
AD-A224 852/4/GAR 
Noise Package: An Autonomous Ambient Noise Measure- 


ment System. 

AD-A224 852/4/GAR 060,237 PC A01/MF A01 
AD-A224 853/2/GAR 

Robust, Adaptive Filtering for Data Transmission 

AD-A224 853/2/GAR 060,112 PC ‘A01/MF A01 
AD-A224 854/0/GAR 


Display Methods for Geographic Data Sets. 
AD-A224 854/0/GAR 061,339 PC A02/MF A01 


AD-A224 855/7/GAR 


Test of idiotype Manipulation with Monoclonal Anti-T4 Anti- 
bodies as a Potential Vaccine for AIDS. 
AD-A224 855/7/GAR 061,160 PC A03/MF A01 


AD-A224 856/5/GAR 
Organization and Expression of Plasmodial Genes Required 


for E le Invasion. 
061,177 PC A03/MF A01 
AD-A224 857/3/GAR 
ALP FOPEN Site Description and Ground Truth Sumi 
AD-A224 858/1/GAR 
Implementing DRGs at Silas B. dy ~ Army Community Hos- 
July 21, 1989-June 21, 1990). 
AD-A224 858/1/GAR 060,791 PC A06/MF A01 
Phase 1 Sediment Engineering Investigation of the Caliente 
Creek Drainage Basin. 
059,970 PC A06/MF A01i 
AD-A224 860/7/GAR 
Goodness of Fit Tests and Entropy. 
AD-A224 861/5/GAR 
Water Mass Subduction and the Transport of Phytoplank- 
AD-A224 861/5/GAR 061,701 PC A03/MF A01 
AD-A224 862/3/GAR 
AD-A224 862/3/GAR 060,249 PC Aga/M Me A A01 
AD-A224 863/1 
Automatic Spectroscopic Ellipsometry (ASE) and by Elec- 
trolyte Electroreflectance. 
061,920 Not available NTIS 
AD-A224 864/9/GAR 
Northward IMF and Patterns of High-Latitude Precipitation 
AD-A224 864/9/GAR 059,695 PC A03/MF A01 
AD-A224 865/6/GAR 
ment. 
AD-A224 865/6/GAR 062,342 PC A03/MF A01 
AD-A224 866/4/GAR 
Packet-Radio Networks (SRNTN-73). 
AD-A224 866/4/GAR 060,096 PC A05/MF A01 
Development of an Airborne Sea Ice Thickness Measure- 
ment System and Field Test Results. 
AD-A224 868/0/GAR 
Evaluation of Commercial Additives for Fuel Stability En- 
AD-A224 868/0/GAR 060,443 PC A03/MF A01 
AD-A224 869/8/GAR 
River Watershed, Gillham Lake, Cossatot River Arkansas. 
AD-A224 869/8/GAR 059,971 PC A11/MF A02 
Embankment Criteria and Performance Report, Red River 
Watershed, Dierks Lake, Saline River, 
AD-A224 871/4/GAR 
Effects of Pressure on Membrane-Associated Receptors 
AD-A224 871/4/GAR 
AD-A224 872/2/GAR 


rythrocyt 
AD-A224 856/5/GAR 
mary. 

AD-A224 857/3/GAR 060,256 PC A16/MF A02 

pital: Enhancement of Utilization Review. (Final Report for 
AD-A224 859/9/GAR 

ge 

AD-A224 859/9/GAR 

AD-A224 860/7/GAR 061,073 PC A03/MF A01 

ton in a Coastal Upwelling System. 

Propagation of Regional Phases in the ery 

Study of Mercury Cadmium Telluride (MCT) Surfaces by 

AD-A224 863/1 

and Field-Aligned Currents: The February 1986 Storm. 

Phase Change Material for Spacecraft Thermal Manage- 

Radio-Parameter Selection Algorithm for Receiver-Directed 
AD-A224 867/2/GAR 

AD-A224 867/2/GAR 061,761 PC A04/MF A01 

hancement; Bottle Tests at 65 deg C. 

Embankment of Criteria and pane Report, Red 
AD-A224 870/6/GAR 

Arkansas. 
AD-A224 870/6/GAR 059,972 PC A17/MF A03 
and Effector Elements. 
061,097 PC A03/MF A01 
Pattern-Theoretic Formulation of Shape in R3. 


AD-A224 897/9/GAR 


AD-A224 872/2/GAR 

AD-A224 873/0/GAR 
Role of Central Monoaminergic Systems in Arousal and Se- 
lective A\ 


‘ttention. 
AD-A224 873/0/GAR 061,098 PC A02/MF A01 
AD-A224 874/8/GAR 
Structure of the California Current Near San 


Clemente Island. 

AD-A224 874/8/GAR 061,717 PC A07/MF A01 
AD-A224 875/5/GAR 

Strategy Differences in Map Information Use for Route Fol- 

con et in Unfamiliar Cities; Implications for In-Car Naviga- 


lems--Transiation. 
AD-AdO4 875/5/GAR 059,768 PC A03/MF A01 
AD-A224 876/3/GAR 


= of Condensation in Clothing on Heat Transfer--Trans- 


AD A224 876/3/GAR 061,232 PC A03/MF A01 
AD-A224 877/1/GAR 

payee for Quantitative ae of Experimental 

AD.ADe 87 877/1/GAR 081, 267 PC A0S/MF A01 
AD-A224 878/9/GAR 


Simulant Gas Test Technique Feasibility. 
AD-A224 878/9/GAR 059,631 PC A05/MF A01 


AD-A224 879/7/GAR 
Extension of the Kremers/Vanm Norren Model for Retinal 
ps Damage and Consequences thereof for Occupational 
AD AeA 879/7/GAR 061,213 PC A03/MF A01 
AD-A224 880/5/GAR 
Effect of Stereoscopic Presentation on a Simulated Air 


Traffic Control Task 
062,407 PC A03/MF A01 


060,209 PC A01/MF A01 


AD-A224 880/5/GAR 
AD-A224 881/3/GAR 
Driver-Car Interfacing and Mental Workload: a 
Review of the Literature. 
AD-A224 881/3/GAR 062,372 PC A03/MF A01 
AD-A224 882/1/GAR 
EASE Re RE 


AD-A224 882/1/GAR 060,284 PC A03/MF A01 
AD-A224 883/9/GAR 
Effects of eee one Asymmetry on Scanning 


Tunneling Microscope Ti 
AD-A224 883/9/GAR 061,921 PC AQ3/MF A01 
AD-A224 884/7/GAR 
Orderings of N-Tuples. 
AD-A22S | 884/7/GAR 
AD-A224 885/4/GAR 
Cure Simulation of Thick huey ——— ’ 
AD-A224 885/4/GAR 060, A04/MF A01 
AD-A224 886/2/GAR 
Protective Effect of Physostigmine Plus Adjunct in Non- 


Human Primates Exposed to b 
AD-A224 886/2/GAR 061,186 PC A04/MF A01 


AD-A224 887/0/GAR 
Intramuscular Lethality of Soman (GD) in the Cynomoigus 


Monkey. 
AD-A224 887/0/GAR 061,243 PC A03/MF A01 
AD-A224 888/8/GAR 


Readings on M: i 
AD-A224 888/8/GAR 


AD-A224 889/6/GAR 


of Immunoenhancing Drugs with Antiviral Activity 
inst of the pm Alpha-, and Adenoviridae. 
A A224 889/6/GAR 061,187 PC A03/MF A01 


AD-A224 890/4/GAR 


Spectroscopy of Burn Wounds. 
AD-A224 890/4/GAR 


ayes 891/2/GAR 
Options for Mitigating Natural Resource Train- 
lations. 


egies 472/GRR 
AD-A224 891/2/GAR 061,281 PC A03/MF A01 
AD-A224 892/0/GAR 


Role of the CD28 Receptor in T-Cell Activation. 
AD-A224 892/0/GAR 061,099 PC A02/MF A01 


AD-A224 893/8/GAR 


061,003 PC A02/MF A01 


059,527 PC A15/MF A02 


061,123 PC A04/MF A01 


N-Triazolyboranes. 

AD-A224 893/8/GAR 
AD-A224 894/6 

Taxonomy of Indexing Structures for Mathematical Pro- 


— Modeling Languages. 
D-A224 894/6 


061,052 Not available NTIS 
AD-A224 895/3/GAR 


Robust Planning and Control Usi 
AD-A224 895/3/GAR 


AD-A224 896/1/GAR 


Final Report for Grant AFOSR-83-0315 (Texas University). 
AD-A224 896/1/GAR 060,120 PC A02/MF A01 


AD-A224 897/9/GAR 


059,863 PC A03/MF A01 


Neural Networks. 
846 PC A02/MF A01 


intelligence. 
061,196 PC A01/MF A01 


OR-5 


Neuronal Mechanisms of 
AD-A224 897/9/GAR 


December 1, 1990 





NTIS ORDER/REPORT NUMBER INDEX 


AD-A224 898/7/GAR 
Guseian Sees ane Flow Behavior of High 


Temperature 
AD-A224 898/7/GAR “059, 789 PC A02/MF A01 
AD-A224 899/5/GAR 
Generation of 
Liquid Crystalline 
AD-A224 899/5/GA 
AD-A224 900/1/GAR 


Homocilinic Orbits for a Class of Hamiltonian Systems. 
AD-A224 900/1/GAR 061,004 PC A02/MF A01 


AD-A224 901/9 


HREM op ayy of Interfaces in ZrO2/AI203 Ceramics. 
AD-A224 90 060,869 Not availabie NTIS 


AD-A224 rin 


HREM of Incoherent ZrO2/AI203 Interfaces. 
AD-A224 902/7 060,870 Not available NTIS 


~\AD-A224 903/5/GAR 


Efficient | Generation Using Localized Frequency 
itched to Human Vision. 
AD-A224 903/5/GAR 059,780 PC A04/MF A01 


AD-A224 904/3/GAR 


he Cine from Blends of 
win Bb 008 PC A02/MF A01 


lem for Evaluating the Epitaxial 


X-Ray Diffraction 
Growth of Ill-V Alloy E 
061,922 PC A01/MF A01 


AD-A224 904/3/GAR 
AD-A224 905/0/GAR 


DOD-URIP Thin Film Deposition Equipment. Phase 2. 
AD-A224 905/0/GAR 061,923 PC A02/MF A01 


AD-A224 906/8/GAR 
Evaluation of Integrals and Sums Involving (sin(Mx)/ 


sin(X))n. 

AD-A224 306/8/GAR 061,005 PC A03/MF A01 
AD-A224 907/6/GAR 

Department of Defense General/Flag Officer Worldwide 


Roster. 

AD-A224 907/6/GAR 061,282 PC A08/MF A01 
AD-A224 908/4/GAR 

Public Relations Plan for the Orange County Department on 


AB Abe4 908/4/GAR 062,420 PC A05/MF A01 
AD-A224 909/2/GAR 


Mobility of Nonequilibrium Conduction Electrons in Air. 
AD-ADeS 909/2/GAR 061,994 PC A04/MF A01 


AD-A224 910/0/GAR 
Initial Effectiveness of the FY 1989 Medical Officer Reten- 


tion Bonus. 
AD-AZ24 910/0/GAR 061,283 PC A03/MF A01 
AD-A224 911/8/GAR 
Effect of eee Gne Multiple Jammers on Coded FH/ 


SSMA System: 
AD-A224 911/8/GAR 060,239 PC A03/MF A01 
AD-A224 912/6/GAR 


Fracture Criterion of Isotropic Materials. 
AD-A224 912/6/GAR 061,972 PC A03/MF A01 


AD-A224 913/4/GAR 
meg 9 ——., = the Compressible Orszag-Tang 


x Il. Supersonic 
ADLAz24 913/4/GAR 061,873 PC A03/MF A01 
AD-A224 914/2/GAR 


Primer a 
060,32: 


ational Amplifier Pri 4 
A224 914/2/GAR 5 PC AOS/MF A01 
AD-A224 915/9/GAR 


Visual Performance of Contact Lens-Corrected Ametropic 
Aviators with the M-43 Protective Mask. 
AD-A224 915/9/GAR 061,197 PC A04/MF A01 


AD-A224 916/7/GAR 


Effects of Atropine Sulfate on Aviator Performa: 
AD-A224 916/7/GAR 061,188 PC ‘A0S/MF A01 


AD-A224 917/5/GAR 


Smoothing for Multipoint Boundary Value Model: 
AD-A224 917/5/GAR 061,006 PC ‘A03/MF A01 


AD-A224 918/3/GAR 
Borohydride ng ge of Nitramine Thermal Decomposition 
and Combustion. 3. Literature Review “jus Wrap-Up Discus- 
sion of Possible 
AD-A224 918/3/GAR 061, 73 PC A03/MF A01 
AD-A224 919/1/GAR 
Cluster Formation and Evolution on Semiconductor and in- 
Surfaces. 


sulator E 

AD-A224 919/1/GAR 061,924 PC A03/MF A01 
AD-A224 920/9/GAR 

Geonomic Organization of the CD28 Gene. Implications for 

the Regulation of CD28 mRNA Expression and Heteroge- 

AD-A224 920/9/GAR 061,142 PC A02/MF A01 
AD-A224 921/7/GAR 


Projectile Velocity and Time of Flight Measurement 
AD-A224 921/7/GAR 061,786 PC A03/ MF A01 


AD-A224 922/5/GAR 
Simi in Pathogenic Features in Lung and Peritoneal in- 
fection by Coxiella burnetii, Typhus Group Rickettsiae, and 
Chiamydiae. 
AD-A224 922/5/GAR 061,124 PC A03/MF A01 
AD-A224 923/3/GAR 


Electronic Warfare: Need to Strengthen Controls Over Air 
Force Jammer Program. 


OR-6 VOL. 90, No. 23 


AD-A224 923/3/GAR 
AD-A224 924/1/GAR 


060,240 PC A03/MF A01 


Research fey pte in Computer Technology. 
AD-A224 924/1/GAR 060,220 PC A07/MF A01 
AD-A224 925/8/GAR 
pom of a Tapered Artery Micro Heat Pipe for Cool- 
Carriers. 


ic Chip 
AB-Age4 02 925/8/GAR 059,790 PC A03/MF A01 
AD-A224 926/6/GAR 


Evaluation of the Effects of ‘Hand’ Sanding and Plastic 
Media Blasting (PMB) Paint Removal Methods on Graphite/ 


xy Composite Materials. 
A024 926/6/GAR 060,894 PC A04/MF A01 
AD-A224 927/4/GAR 


Ultraviolet Photoelectron Spectra of Gallium Arsenide Clus- 


ters. 
AD-A224 927/4/GAR 059,892 PC A03/MF A01 
AD-A224 928/2/GAR 


Ethylene Chemisorption on Levitated Silicon Cluster lons: 
Evidence for Annealing. 
AD-A224 928/2/GAR 059,893 PC A03/MF A01 


ee 929/0/GAR 


on Gallium Arsenide Clust 


Ammonia Chemisorption on 
AD-Az24 929/0/GAR 059,876 PC ‘A03/Mi MF AO1 
AD-A224 930/8/GAR 


Calculation of Containment Concentrations While Coating 
the Interior of a Bulk Storage Fuel Tank. 
AD-A224 930/8/GAR 060,590 PC A10/MF A02 


AD-A224 931/6/GAR 
as - Manganese Phosphate Coatings on Fatigue Crack 


Initia’ 

AD-AD24 931/6/GAR 060,938 PC A03/MF A01 
AD-A224 932/4/GAR 

—. Factors and Retention: First Annual in Process 


AD-AD24 932/4/GAR 061,284 PC A03/MF A01 
AD-A224 933/2/GAR 
Dimensions of Army Commissioned and Noncommissioned 


Leadership. 
AD-A224 933/2/GAR 061,285 PC AOS5/MF A01 
AD-A224 934/0/GAR 
Impact of Military Life on 
AD-A224 934/0/GAR 
AD-A224 935/7/GAR 


Experimental Evaluation of the Cueing Procedures Used 
with the Pilot’s Line-of-Sight Reticle. 
AD-A224 935/7/GAR 061,198 PC A03/MF A01 


AD-A224 936/5/GAR 


Primer and Analysis to EM-TRANAIR Code Executio' 
AD-A224 936/5/GAR 060,257 PC A04/ MF A01 


AD-A224 937/3/GAR 


Inhalation Toxicity of Single Materials and Mixture: 
AD-A224 937/3/GAR 061,244 PC ‘A06/MF A01 


oo 938/1/GAR 


Source’ Rocket of the Soviet Unio 
AD 4 938/1/GAR 060,085. "PC A03/MF A01 


AD-A224 939/9/GAR 
Practical Guide for Shipboard Vibration Control and Attenu- 


ation. 

AD-A224 939/9/GAR 061,748 PC A10/MF A02 
AD-A224 940/7/GAR 

—_ Material Property Measurements with Polarimetry 


and Spectropolarimetry. 
AD-A224 940/7/GAR 061,844 PC A03/MF A01 
AD-A224 941/5/GAR 


Use of Lanczo’s Method to Solve the Large Generalized 
Symmetric Eigenvalue Problem in Parallel. 
AD-A224 941/5/GAR 059,822 PC A03/MF A01 


AD-A224 942/3/GAR 
Binding Assays for the Quantitative Detection of P. brevis 
Polyether ng in Biological Samples and Antibodies 
as ; 
AD-A224 942/3/GAR 061,245 PC A03/MF A01 
AD-A224 943/1/GAR 


Market Investigation for Automated Warehousing. 
AD-A224 943/1/GAR 060,841 PC AOS/MF A01 


AD-A224 944/9/GAR 
Cellular and Molecular Mechanisms of High Pressure Ino- 


tropy in Cardiac Muscle. 
AD-A224 944/9/GAR 061,199 PC A03/MF A01 


AD-A224 945/6/GAR 


Labor Force Outcomes. 
061,327 PC A03/MF A01 


Synthesis and Characterization of 
(Me3Si)2AsCH2RCH2As(SiMe3)2 (R = CH2, SiMe2) and 


Ph2GaCl(Ph)2Ga(Me3Si)As(CH2)3As(SiMe3)Ga(Ph)2CIGaPh2. 


AD-A224 945/6/GAR 
AD-A224 946/4/GAR 


Laser Annealing of Silicon Clus' 
AD-A224 946/4/GAR 


AD-A224 947/2/GAR 


Semiconductor Cluster Surface Chemistry. 
AD-A224 947/2/GAR 059,894 PC A03/MF A01 


AD-A224 ses 
cngec yt so gua Cluster Beam Source for FT- 


Direct | 
ICR Studies oF of Clusters. 

AD-A224 948/0/GAR 059,895 PC A03/MF A01 
AD-A224 949/8/GAR 


Ammonia Chemisorption Studies on Silicon Ciuster lons. 


059,864 PC A03/MF A01 


088, 877 PC A03/MF A01 


AD-A224 949/8/GAR 

AD-A224 950/6/GAR 
— to the Congress on the Strategic Defense Initiative 
1 


AD-A224 950/6/GAR 061,264 PC A09/MF A01 
AD-A224 951/4/GAR 


Dallas/Fort Worth Simulation. Phase 2. Triple Simultaneous 
Parallel ILS Approaches (Turbojets). 
AD-A224 951/4/GAR 062,354 PC A09/MF A01 


AD-A224 952/2/GAR 
Analysis of Recreational Boating impact on Navigation Lock 


Performance. 
AD-A224 952/2/GAR 059,973 PC A0S/MF A01 
AD-A224 953/0/GAR 


Max Video Neighborhood Processor Pipeline (MVNPP). 
AD-A224 953/0/GAR 060,210 PC A03/MF A01 


ape 954/8 


ctive Optical Ele 
AD ASDA 954/8 


AD-A224 955/5/GAR 
pee of Power ne ong Held by Female Nurse 


and Female Business Executiv 
AD-A224 955/5/GAR 059, 769 PC A05/MF A01 
AD-A224 956/3/GAR 


Testing of a Model to Estimate Vapor Concentration of Var- 


ious Organic Chemicais. 
AD-A224 956/3/GAR 060,591 PC A08/MF A01 
AD-A224 957/1/GAR 


Solubility Interactions and the in of Chemically Selec- 
tive Sorbent Coatings for chaeal tnemnane and Arra' 
AD-A224 957/1/GAR 060,895 PC A04/MF A01 


AD-A224 958/9/GAR 


CO2 Laser Oscillators for Laser Radar Applications. 
AD-A224 958/9/GAR PC A03/MF A01 


AD-A224 959/7/GAR 


Analytic and Experimental Com 
nal Modulation in Analog Fiber 
AD-A224 959/7/GAR 


AD-A224 960/5/GAR 
Hoon of Nitrogen lons in lon-Beam Reactive Sputtering of 


AD-A224 960/5/GAR 061,925 PC A02/MF A01 
AD-A224 961/3/GAR 


Melt-Front Vel in Laser-Induced Melti 
AD-A224 961/3/GAR 061,926 


AD-A224 962/1/GAR 
— Injection Locking of High-Power Semiconductor 


ays. 
AD-A224 962/1/GAR 061,847 PC A01/MF A01 
AD-A224 963/9/GAR 


Use of a Physiologically Based Pharmacokinetic Model and 
Computer Simulation for Retrospective Assessment of Ex- 


posure to Volatile Toxicants. 
AD-A224 963/9/GAR 061,246 PC A03/MF A01 


AD-A224 964/7/GAR 


Performance and Modeling of a + nr eae Dye 
Laser with Aqueous Acetamide as a Solve: 
AD-A224 964/7/GAR 061,848 "PC A03/MF A01 


AD-A224 965/4/GAR 


Recent Experiments with Laser Radar. 
AD-A224 965/4/GAR 060,241 PC A03/MF A01 


AD-A224 966/2/GAR 
Efficie Study Comparing Two Helicopter Planetary Re- 


duction Sta: 
AD-A224 /2/GAR 059,590 PC A03/MF A01 
AD-A224 968/8/GAR 


Influence of Interfacial Shear Strength on the Mechanical 
Properties of SiC Fiber Reinforced Reaction-Bonded Silicon 


Nitride Matrix Composites. 
AD-A224 968/8/GAR 060,907 PC A03/MF A01 


AD-A224 969/6/GAR 


Expert System to Perform On-Line Controller Tuning. 
AD-A224 969/6/GAR 060,195 PC A03/MF A01 


AD-A224 970/4 


Guided Waves in a Bonded Plate: A Parametric Study. 
AD-A224 970/4 061,973 Not available NTIS 


AD-A224 971/2/GAR 
> eg of Elements of a High Tc Superconducting 


le. 
AD-A224 971/2/GAR 060,294 PC A02/MF A01 
AD-A224 972/0/GAR 


Limits on Efficiency of Optically Pumped Dye Lasers 
AD-A224 972/0/GAR 061,849 PC ‘(A03/MF AO1 


AD-A224 973/8/GAR 

Convex Set Estimation from Support Line Measurements 

| ll —— to Target Reconstruction from Laser 
AD-A224 973/8/GAR 060,242 PC A03/MF A01 
AD-A224 974/6/GAR 

Detection of Optical Flow Patterns during Low-Altitude 


AU A224 974/6/GAR 060,243 PC A02/MF A01 
AD-A224 975/3/GAR 


Monolithic Two-Dimensional GaAs/AlGaAs Laser Arrays 
Fabricated by Chlorine lon-Beam-Assisted Micromachining. 


059,896 PC A03/MF A01 


061,845 Not available NTIS 


ison bly Direct and Exter- 
60.203 PC A03/MF A01 


A02/MF A01 
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AD-A224 975/3/GAR 
AD-A224 976/1/GAR 


061,850 PC A02/MF A01 


xane in Fischer 344 Rats. 


Metabolism of E 
AD-A224 976/1/GA 061,247 PC Ad2/ ME A01 
AD-A224 977/9/GAR 


Prophylactic and Treatment Drugs for Organophosphorus 


AD-A224 977/9/GAR 061,248 PC A04/MF A01 
AD-A224 978/7/GAR 


Condition Survey and Paver Implementation, Edwards Air 
Force Base (North Base), California. 
AD-A224 978/7/GAR 059,974 PC A03/MF A01 


AD-A224 979/5/GAR 


Condition Survey and Paver Implementation Edwards Air 
Force Base, California. 
AD-A224 979/5/GAR 059,975 PC A04/MF A01 


AD-A224 980/3/GAR 
Los Angeles and L 
a Numerical 

Enhancements. 
AD-A224 980/3/GAR 

AD-A224 981/1/GAR 
Acetyicholinesterase —_ and Cellular Mechanisms of 

ite Toxicity. 


Organophosphonate To: 
AD-A224 981/1/GAR 061,249 PC A03/MF A01 
AD-A224 982/9/GAR 


Beach Harbors Model Enhancement 
later Quality Model Study of Harbor 


060,724 PC A06/MF A01 


Automated Excavation Study. 
AD-A224 982/9/GAR 
AD-A224 983/7/GAR 
Completion Cost Trend A 
AD-A224 983/7/GAR 
AD-A224 984/5/GAR 


Correlation between Com SeaMARC II, Seabeam 


and SeaMARC | Sonar Data of the Same Seafloor on the 


Crest and Flanks of the East Pacific Rise; Quantitative 
aan of System Resolution of Imaging of Seafloor 


peer 984/5/GAR 061,762 PC A01/MF A01 
AD-A224 985/2/GAR 
Dev of an Advanced Continuum Theory for Com- 


posite inates. Phase 1. 

AD-A224 985/2/GAR 060,908 PC A12/MF A02 
AD-A224 986/0/GAR 

Anthropometric Survey of US Army Personnel (1988): Cor- 

relation Coefficients and Regression Equations. Part 1. Sta- 

tistical Techniques, Landmark, and Measurement Defini- 


AD-A224 986/0/GAR 061,286 PC A05/MF A01 
AD-A224 987/8/GAR 

Anthropometric Survey of US Army Personnel (1988): Cor- 

relation Coefficients and Regression Equations. Part 2. 

Simple and Partial Correlation Tables-Male. 

AD-A224 987/8/GAR 061,287 PC A12/MF A02 
AD-A224 988/6/GAR 

Anthropometric Sante at of : Army Personnel (1988): Cor- 

relation Coefficients and ression Equations. Part 3. 


Simple and Partial Coneiation ables-Female. 
AD-A224 988/6/GAR 061,288 PC A12/MF A02 


AD-A224 989/4/GAR 
Anthropometric Survey of US Army Personnel (1988): Cor. 
relation Coefficients and Regression Equations. Part 4. Bi- 


variate Regression Tables 
AD-A224 989/4/GAR 061,289 PC A14/MF A02 


AD-A224 990/2/GAR 
Anthropometric Survey of US Army Personnel (1988): Cor- 
relation Coefficients and Regression Equations. Part 5. 
Stepwise and Standard Multiple Regression Tables. 

AD-A224 990/2/GAR 061,290 PC {A07/MF A01 


AD-A224 991/0/GAR 


Theoretical and Experimental Comparison of Infra-Red and 
Visible Laser Scattering from a Variety of Surface T 
AD-A224 991/0/GAR 067,851 PC A03/MF A01 


AD-A224 992/8/GAR 


Monitoring CAP8 and SURAP Networks (SRNTN-12). 
AD-A224 992/8/GAR 060,097 PC A03/MF A01 


AD-A224 993/6/GAR 


of the U.S. Army Symposium on Gun Dynam- 
leld in Tamiment, Pennsylvania on 15-17 May 


. Volume 2. 
061,793 PC A11/MF A02 


059,987 PC A03/MF A01 


"059,528 PC A06/MF A01 


AD-A224 993/6/GAR 
AD-A224 994/4/GAR 


Total Qual ov (TQM) Bibliograp! 
AD-A224 994/4/GAR 059,529 Pe Ag4/MF A01 


AD-A224 995/1/GAR 
Minilink Il: Prototype “ a Miniature Self-Calibrating Fiber 


om Data Link 
AD-A224 995/1/GAR — 060,295 PC A03/MF A01 
gy 996/9/GAR 


‘aphy on Metrication, January 1977 to August 1989. 
AD 4 996/9/GAR 059,842 PC A05/MF A01 


AD-A224 997/7/GAR 

Energetic X-ray Processes in Atoms. 

AD-A224 997/7/GAR 061,995 PC A02/MF A01 
AD-A224 998/5/GAR 


Transitional Ballistics, Aeroballistics and Jump Characteris- 
tics of a 25-MM-AP Training Projectile with Base Bleed 
AD-A224 998/5/GAR 061,774 PC A04/MF A01 


AD-A224 999/3/GAR 
Processes for Assessing the a Stability of Han- 


Based Liquid lants. Revi: 
AD-A224 999/3/GAR 961,775 PC AOS5/MF A01 
AD-A225 000/9/GAR 


Plane-Strain Elastic Stress Solution for a Multiorthotropic- 


Layered Cylinder. 
AD-A225 000/9/GAR 061,974 PC A03/MF A01 
AD-A225 001/7/GAR 


Cardiac Perfusion versus Immersion Fixation for the Pro- 
duction of Artifact-Free Brain Sections. 
AD-A225 001/7/GAR 061,125 PC A03/MF A01 


AD-A225 002/5/GAR 
Effects of Repeated Intramuscular Low Doses of Soman in 


Rhesus Monkeys. 
AD-A225 002/5/GAR 061,250 PC A03/MF A01 
AD-A225 003/3/GAR 


Maximum Periodic Wave Runup on Smooth Slopes. 
AD-A225 003/3/GAR 059,976 PC A03/MF A01 


AD-A225 004/1/GAR 
Bis(Phthalocyaninato) ——— Sandwich Compounds 


Exhibiting Mixed Valence 

AD-A225 004/1/GAR 059,897 PC A03/MF A01 
AD-A225 005/8/GAR 

Active-Passive Detection of Multipixe! Targets. 

AD-A225 005/8/GAR 060,244 PC A03/MF A01 
AD-A225 006/6/GAR 


Electrical Interactions between Mammalian Cortical Neu- 

tons. 

AD-A225 006/6/GAR 061,159 PC A04/MF A01 
AD-A225 007/4/GAR 


yer Properties of Aerosols. 
AD-A225 007/4/GAR 059,898 PC A03/MF A01 
AD-A225 008/2/GAR 


Field ee ee Se ey oe ee 
Fog Oil and Hexachloroethane (HC) Smok 
AD-A225 008/2/GAR 061,251 PC A04/MF A01 


AD-A225 009/0/GAR 
a Evaluation and Inspection Programs for Per- 


shing II Motors. 

AD-A225 009/0/GAR 061,335 PC A03/MF A01 

AD-A225 010/8/GAR 
Novel Approaches for Targeti 
— of Arena-, Bunya-, 
AD-A225 010/8/GAR 

AD-A225 011/6/GAR 


Generalizability of Walk-Through Performance Tests, Job 
Psp meecon Ratings, and Job Knowledge Tests Across Eight 


Air F ‘orce Specialties. 
AD-A225 01%/6/GAR 061,291 PC A04/MF A01 


AD-A225 012/4/GAR 


Antiviral Agents in the 
lavi-, and Retroviral Infec- 


061,189 PC A06/MF A01 


eer Ladder AFSC 913X1. 


Occupational 
AD-A225 012/4/GA\ 059,757 PC A03/MF A01 
AD-A225 013/2/GAR 


Transcutaneous Ear Doppler Bloodflow Measurement 


— 
AD-A225 013/2/GAR 061,126 PC A02/MF A01 
AD-A225 014/0/GAR 


Military Space Programs: An Unclassified Overview of De- 
fense Satellite Programs and Launch A 


tivities. 
AD-A225 014/0/GAR 062,292 PC A0S/MF A01 
AD-A225 015/7/GAR 


Education Career Ladder AFSC 751X0. 
AD-A225 015/7/GAR 061,292 


AD-A225 016/5/GAR 


Annual Conference on Han-Based Liquid freer (Sth) 
Held in Aberdeen Proving Ground on ee 24 1989. 
AD-A225 016/5/GAR 061,776 PC A15/MF A02 


AD-A225 017/3/GAR 
Cargo Movement Operations System (CMOS) Computer 


System Operator’s Manual. Draft. 
AD-A225 017/3/GAR 061,293 PC A03/MF A01 


AD-A225 018/1/GAR 
Carbon Monoxide Cleavage by (Silox)3Ta (Silox = 
(t)/Bu3SiO(-)): Physical, Theoretical, and Mechanistic Investi- 
nas 018/1/GAR 
AD-A225 019/9/GAR 


PC A04/MF A01 


059,865 PC A03/MF A01 


Area Handbook Series: El Salvador: A Country Study. 
AD-A225 019/9/GAR 059,775 IF AO2 
AD-A225 020/7/GAR 

Mechanical Str: of Silica Xer 

AD-A225 020/7/GAR 0: 952 PC A03/MF A01 
AD-A225 021/5/GAR 


Analysis of Retinal Function Following Laser Irradiation. 

AD-A225 021/5/GAR 061,200 PC A03/MF A01 
AD-A225 022/3/GAR 

Proceedings of the Annual Meeting of the Aquatic Plant 

Control Research Pr (24th) Held in Huntsville, Ala- 

bama on 13-16 November 1989. 

AD-A225 022/3/GAR 061,702 PC A14/MF A02 
AD-A225 023/1/GAR 

Aquatic Plant Control Research a Effects of Salinity 

and Irradiance Conditions on the Growth, bog soci Fao 

Chemical Composition of Submersed Aquatic M es. 


AD-A225 047/0/GAR 


AD-A225 023/1/GAR 
AD-A225 024/9/GAR 
Aquatic Plant Control 


Chemistry on 
AD-A225 024/9/GAR 
AD-A225 025/6/GAR 


061,703 PC A03/MF A01 


Research on ae of Water 
061,704 A03/MF A01 


Microbial iifoil. 
AD-A225 025/6/GAR 061,705 PC A03/MF A01 
AD-A225 026/4/GAR 
Aquatic Plant Control Research Program: Effects of Water 
Chemistry on Aquatic Plants: Interactive Effects of | 
ic Carbon and Nitrogen on Biomass Production and 
Nutrition. 
AD-A225 026/4/GAR 
AD-A225 027/2/GAR 
Aquatic Plant Control Research Program: Pilot Study: Car- 
bohydrate Allocation in i . 
AD-A225 027/2/GAR 061,707 PC A03/MF A01 
AD-A225 028/0/GAR 
SSBN Tactical 


AD-A225 028/0/GAR 
AD-A225 029/8/GAR 
peep oo of Potential Damage to Unconventional Struc- 


AD-AgdS 02078/GAR 
AD-A225 029/8/GAR 059,589 PC A12/MF A02 
AD-A225 030/6/GAR 


Fundamental oo my Research. 
AD-A225 030/6/ 061,814 PC A03/MF A01 
AD-A225 031/4/GAR 
bowen Heat of Anisotropic 
A225 031/4/GAR 
AD-A225 032/2/GAR 
of Oxides Containing Transition Metals. 
A225 032/2/GAR 059,866 PC A03/MF A01 
AD-A225 033/0/GAR 
gaa Amplifier with a High Voltage Isolated 


AD-A225 033/0/GAR 060,326 PC A03/MF A01 
AD-A225 034/8/GAR 


Growth and Ri 
AD-A225 034/8/ 


AD-A225 035/5/GAR 
Electrical Resistivity, Magnetic Susceptibility and Thermo- 
electric Power of PtGa2. 
AD-A225 035/5/GAR 061,928 PC A03/MF A01 
AD-A225 036/3/GAR 
Electronic of Pt-Ga Intermetallic Compounds Using 


X-Ray q 

AD-A225 036/3/GAR 1,929 PC A03/MF A01 
AD-A225 037/1/GAR 

pee Scanning Ti cones Topographs of 


Graphite Surfaces Tapunad Poop? ) lon Bombardment. 
AD-A225 037/1/GAR 061,930 “PC A02/MF A01 


AD-A225 038/9/GAR 
Solid-Phase E for Metal-Silicon-Oxygen Ternary 


——_ I: Mg, ea Sr and Ba. 
A225 038/9/GAR 059,900 PC A03/MF A01 


AD-A225 039/7/GAR 
Spectroscopic, Transport and Magnetic — on the 
Nd(2-x)A(x)4+ CuO: Systems (A = Ce and Th). 
AD-A225 039/7/GAR 061,931 PC A02/MF A01 
AD-A225 040/5/GAR 
pom my Organizational Quality-Theory and Implemen- 
An Annotated Bibliography. 
AD-AgDS 040/5/GAR 061,294 PC A05/MF A01 
AD-A225 041/3/GAR 
pp om Software Requirements Specification for 
AD-A225 041/3/GAR 059,758 PC A08/MF A01 
AD-A225 042/1/GAR 
of Micromechanisms of Fatigue and Fracture in 


A225 042/1/GAR 060,909 PC A05/MF A01 
AD-A225 043/9/GAR 
oo Movement age System ( 
Specification. 


Interface 
Revised Crk oe pow Sh 2. 

Powe 043/9/GAR 061,295 PC A04/MF A01 

AD-A225 044/7/GAR 


Apprenticeship Learning Techniques for Knowledge Based 


Ab Ales 044/7/GAR 059,759 PC A08/MF A01 
AD-A225 045/4/GAR 


061,706 PC A03/MF A01 


Exercise Simulator and Tactical De- 
061,319 PC A03/MF A01 


Superconductors. 
061,927 PC A02/MF A01 


of CuCl on Si(111). 
059,899 PC A03/MF A01 


Storm Phases on F-Layer Irregularities 
Latitudes. 
059,696 PC A01/MF A01 


from Auroral to E 
AD-A225 045/4/' 


AD-A225 046/2/GAR 
Mean Sea Surface and Variability of the Guit of Mexico 


U: Geosat Altimetry 
AD Aes 046/2/GAR 061,718 PC A03/MF A01 
AD-A225 047/0/GAR 


Approach to >= Identification and Develop- 

ment of Vaccines to Various T 
ADAS2S 047/0/GAR 061, 161 PC A02/MF A01 
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AD-A225 048/8/GAR 
Effects of Streamwise Pressure Gradients on Turbulence 


Structure in the Viscous a 

AD-A225 048/8/GAR 061,815 PC A06/MF A01 
AD-A225 049/6/GAR 

Synthesis, Ti and Microstructural Properties of 

Nd(1.85)Ce(0.15) (4-Delta). 

AD-A225 049/6/GAR 061,932 PC A02/MF A01 
AD-A225 050/4/GAR 

Nas oetaiCuote of the Electron-Doped Superconductor 

x) Delta). 

AD-A225 050/4/GAR 061,933 PC A03/MF A01 

AD-A225 051/2/GAR 


ee On Ey eS a 


RD ADs 051/2/GAR 061,934 PC A03/MF A01 
AD-A225 052/0/GAR 

High Speed Devices Based on Lattice Matched and Pseu- 

ranean op - Angee Strained Quantum Wells for Optoelectronic 


AD- DS2/O/GAR 060,285 PC A02/MF A01 
AD-A225 053/8/GAR 
Beach and 


Federally Authorized Na’ 
AD-A225 053/8/GAR 
AD-A225 054/6/GAR 
Use of Radiation Efficiency in Noise Control 
AD-A225 054/6/GAR 061,807 
AD-A225 055/3/GAR 
Least-Index Resolution and we eprerd in Linear Comple- 
mentarity Problems with Sufficient Matrices. 
AD-A225 055/3/GAR 061,053 PC A03/MF A01 


AD-A225 056/1/GAR 
ee rey aS ee ee 


AD A225 056/1/GAR 061,975 PC A02/MF A01 
AD-A225 057/9/GAR 
New Catalytic Routes to Polysilazane Precursors to Silicon 
Nitride and Related S' % 
059,953 PC AOS/MF A01 


Placement of Material Dredged from 
tion Projects. 
059,977 PC A0S/MF A01 


PC ROS/MEY MF AO1 


AD-A225 057/9/GAR 
AD-A225 058/7/GAR 


AD-A225 058/7/GAR 4 


062,334 PC A13/MF A02 
AD-A225 059/5/GAR 


Quality of Expert Systems: Methods and Techniques-- 


Translation. 
AD-A225 059/5/GAR 060,221 PC A0S/MF A01 
AD-A225 060/3/GAR 


Design of an X-Band PIN Diode Phase Shifter by Computer 


Optimization--Translation. 
AD-A225 060/3/GAR 060,266 PC A04/MF A01 
AD-A225 061/1/GAR 


KIBOWI: A Training Wargame for the Royal Netherlands 
ransiation 


AD-A225 061/1/GAR 061,320 PC A03/MF A01 
AD-A225 062/9/GAR 

GaAs MMIC Mixer for 8-12GHz, Based on 0.5 micrometer 

— a? D-MESFETS. Volume 1. Design and Layout-- 


ADAD2S MS 062/9/GAR 060,267 PC A04/MF A01 
AD-A225 063/7/GAR 
Planar Near-Field Measurement of Non-Reciprocal Anten- 


nas--Translation. 
AD-A225 063/7/GAR 060,262 PC A03/MF A01 


AD-A225 064/5/GAR 
Feasibility Study of a Non-Reciprocal Latched Ferrite Phase 
Shifter in the 92-96 GHz Frequency Band--Transiation. 
AD-A225 064/5/GAR 060,268 PC A03/MF A01 
AD-A225 065/2/GAR 
Measurement Results of the FEL-TNO Planar Rectangular 


Near Field Facility (1 pom“ > 
AD-A225 065/2/GAR 060,263 PC A03/MF A01 


AD-A225 066/0/GAR 


eae oe Son ce Sates ane Se BOs on Se 

Altitude Control of Seaskimming Missiles--Translation. 

AD-A225 066/0/GAR 061,329 PC A03/MF A01 
AD-A225 067/8/GAR 


Neuroendocrine and Immune Function Two Weeks Post- 
Soman. 


Exposure to a Si Dose of 
AD-A225 067/8/GAR 061,252 PC A03/MF A01 
AD-A225 068/6/GAR 

Pattern Selection, Wave Formation, Turbulence and Vortex 


Breakdown in in Spiral 
AD-A225 068/6/GAR 061,816 PC A01/MF A01 


AD-A225 069/4/GAR 
— Reed Army Institute of Research (WRAIR) Annual 


esearch Summaries. 
AD ADS. 069/4/GAR 061,206 PC A03/MF A01 


AD-A225 070/2/GAR 

Impact of Planetary Boundary Layer Processes on Fronto- 

Rb-a225 070/2/GAR 059,709 PC AQ1/MF A01 
AD-A225 071/0/GAR 

Stable Data-Adaptive Method for Matched-Field Array Proc- 

ing in Acoustic W ides. 

AD-A225 071/0/GAR 061,808 PC A03/MF A01 
AD-A225 072/8/GAR 

~ Transmission Properties of Selected Shelter Materi- 


OR-8 VOL. 90, No. 23 


AD-A225 072/8/GAR 
AD-A225 073/6/GAR 
User Data Package (UDP) for Packaged Cogeneration Sys- 


tems (PCS). 

AD-A225 073/6/GAR 060,345 PC A08/MF A01 
AD-A225 074/4/GAR 

Armed Services Vocational Battery (ASVAB): 

Review of Validity Studies. 

AD-A225 074/4/GAR 
AD-A225 075/1/GAR 


060,937 PC A03/MF A01 


Integrative 
061,296 PC A09/MF A01 


tered Systems: Circa 2039 


igning Human-Cent Scenario. 
AD-A225 075/1/GAR 061,328 PC A03/MF A01 
AD-A225 076/9/GAR 


Coomnamnate and Weather Data for Ice Camp Crystal 
during the AREA 88 iment. 
AD-A225 076/9/GAR 061,763 PC A03/MF A01 


AD-A225 077/7/GAR 


Effects of Interface Layers on Scattering of Elastic Waves. 
AD-A225 077/7/GAR 061,976 PC A02/MF A01 


AD-A225 078/5 
Wave Propagation in the Presence of Interface Layers in 


Composites. 
AD-A225 078/5 060,910 Not available NTIS 
AD-A225 079/3 


Scattering of - or Waves by Cavities in a Plate. 

AD-A225 079/3 061,977 Not available NTIS 
AD-A225 080/1/GAR 

Relationship of 

tion and Tc in TI2B 

AD-A225 080/1/GAR 
AD-A225 081/9/GAR 

tions on the Structural, Electrical, and Magnetic 
Properties of Nd(2-x)Sr(x)NiO(4+ delta). 
AD-A225 081/9/GAR 060,871 PC A03/MF A01 


AD-A225 082/7/GAR 


Content, Structural Phase Transi- 
(6 + or - delta). 
061,935 PC A02/MF A01 


Electrical Conductivi in Solid Solutions of La(5- 

ere rE 5+ /2)(M = Ce(4+ ) and Th(4+ ); 0.0 
X < 0.3) with a Fluorite-Related Structure. 

AD-A225 082/7/GAR 059,867 PC A02/MF A01 


AD-A225 083/5/GAR 


Structural and Electronic Properties of BaBi(1- 

x)TUx)O3(0.0< or = x< or = 0.50). 

AD-A225 083/5/GAR 060,872 PC A02/MF A01 
AD-A225 084/3/GAR 


Family Impacts on the Retention of Military Personnel. 
AD-A225 084/3/GAR 061,297 PC A03/MF A01 


AD-A225 085/0/GAR 


Family Adaptation in the Military. 
AD-A225 085/0/GAR 


AD-A225 086/8/GAR 


Two-Photon Absorption Characterization of HgCdTe. 
AD-A225 086/8/GAR 061,936 PC A06/ MF A01 


AD-A225 087/6/GAR 


Growth and Characterization of Ill-V Epitaxial Films. 
AD-A225 087/6/GAR 061,937 PC A04/MF A01 


AD-A225 088/4/GAR 


Documentation for the CETACEA Database of Marine 
Mammal Literature References. Revision. 
AD-A225 088/4/GAR 061,708 PC A06/MF A01 


AD-A225 089/2/GAR 
Progress Report for the Joint Services Electronic Program 
for the Period April 1, 1989 sg March 31, 1990 (Co- 
am Science Laboratory, University of Illinois at 
, 
AD ADS 080) 2/ GAR 060,308 PC A06/MF A01 
AD-A225 090/0/GAR 
Investigation of InP Processing Techniques for Device Ap- 


plications. 
AD-A225 090/0/GAR 061,938 PC A03/MF A01 
AD-A225 091/8/GAR 


Nonlinear Joint Transform Processor. 
AD-A225 091/8/GAR 


AD-A225 092/6/GAR 
a Envenomization by cor ae tristis Simon (Aran- 


eae: Plectreuridae): A Case Ri a 
AD-A225 092/6/GAR 061,253 PC A03/MF A01 
AD-A225 093/4/GAR 
iler Validation Summary Report 


Ada Compil : Certificate 
Number 891129A1.10227 Alsys, Al IMP-011, Version 


isyCO \ 
5.1, VAX 6210 Host and Motorola MVME133A20 (68020/ 


poet hyo 
AD-A225 093/4/GAR 060,141 PC A04/MF A01 
AD-A225 094/2/GAR 

Survey of Ag Army Personnel: Methods 


and Sumi Statistics 1 
061,299 PC A99/MF A04 


061,298 PC A03/MF A01 


060,211 PC A03/MF A01 


{AD-A225 094/2/GAR 
AD-A225 095/9/GAR 

Recent Advances in Organosiloxane Copolymers. 

AD-A225 095/9/GAR 059,954 PC A03/MF A01 
AD-A225 096/7/GAR 

i Thin Films for Packaging and Microelectronics Appli- 

cat 3 

AD-A225 096/7/GAR 061,939 PC A03/MF A01 
AD-A225 097/5/GAR 


gram CUPRE ition and Design of U-Frame Structures Using Pro- 
UFRBC. Volume B. User’s Guide for Basins. 


AD-A225 097/5/GAR 
AD-A225 098/3/GAR 
Investigation of the Propagation of Intense Charged Particle 


Beams into Vacuum. 
AD-A225 098/3/GAR 061,996 PC A07/MF A01 
AD-A225 100/7/GAR 


Multipurpose 2000 C Furnace for Physical Testing in Con- 


trolled Atmosphere. 
AD-A225 100/7/GAR 060,797 PC A01/MF A01 
AD-A225 101/5/GAR 


Effect of Outcome Desirability on Comparisons of Numeri- 

cal and Linguistic Probabilities. 

AD-A225 101/5/GAR 061,074 PC A04/MF A01 
AD-A225 102/3/GAR 

Summary of Transonic Natural Laminar Flow Airfoil Devel- 

opment at NAE (Resume Des Recherches de |’Ena sur des 

Profils Aerodynamiques A Ecoulements Laminaires Naturels 


Transsoniques). 
AD-A225 102/3/GAR 059,558 PC A07/MF A01 
AD-A225 103/1/GAR 


Ada Compiler Validation Summary Certificate 
Number: 891102A1.10195 Alsys, Al 


059,978 PC A12/MF A02 


Report: 
syCOMP 012, Version 
of HP 9000 S 370 Host and Motorola MVME121 (68010) 
arget. 
AD A225 103/1/GAR 060,142 PC A04/MF A01 
AD-A225 104/9/GAR 
Seismic Response to Sonic Boom-Coupled Rayleigh 


Waves. 
AD-A225 104/9/GAR 061,357 PC A12/MF A02 
AD-A225 105/6/GAR 


Study to Determine Seismic Response of Sonic Boom-Cou- 


pled Rayleigh Waves. 
AD-A225 105/6/GAR 061,358 PC A03/MF A01 
AD-A225 106/4/GAR 


Sediment Ph U ——— and Sound Velocity Measure- 
ments from iment Taken Off the Washington and 


bo Coasts. 
AD-A225 106/4/GAR 061,719 PC A03/MF A01 
AD-A225 107/2/GAR 


Abstracts of Publications and Presentations, 1989. 
AD-A225 107/2/GAR 061,720 PC A05S/MF A01 


AD-A225 108/0/GAR 


Waterproofing Underground Concrete Structures. 
AD-A225 108/0/GA 060,896 PC A06/MF A01 


AD-A225 109/8/GAR 


Stereopsis and the Combination of Surface Cues. 
AD-A225 109/8/GAR 061,201 PC A04/MF A01 


AD-A225 110/6/GAR 
Ocean Simulation Model for Internal Waves Computer 


Source Code. 
AD-A225 110/6/GAR 061,721 PC A08/MF A01 
AD-A225 111/4/GAR 


Summaries of Research - Fiscal Year 1989. 
AD-A225 111/4/GAR 061,156 PC A03/MF A01 


AD-A225 113/0/GAR 
Mechanisms of Action of Low Molecular Weight Toxins in 


the Cardiovascular System. 
AD-A225 113/0/GA 061,254 PC A03/MF A01 
AD-A225 114/8/GAR 


Molecular Characterization of Mefloquine Resistance in 


Plasmodium Falci im. 
AD-A225 114/8/GAR 061,143 PC A03/MF A01 
AD-A225 115/5/GAR 


poe 7 and Development of an i eae Prototype Com- 
pact 


-Ray Scanner (FMS 5000 
AD-A225 115/5/GAR 059, 785 PC A06/MF A01 
AD-A225 116/3/GAR 


1988 Troop Program Unit Attritee ons ua Project: Tabu- 
lar Descriptions of the U.S. Army Reserv 
AD-A225 116/3/GAR 059, 595° "PC A15/MF A02 


AD-A225 117/1/GAR 


1988 Troop Program Unit Attritee Research Project: Tabu- 
lar Descriptions of the Army National Guard. 
AD-A225 117/1/GAR 061,300 PC A14/MF A02 


AD-A225 118/9/GAR 


Public-Private Ventures in Bachelor Quarters. A Solution to 
the Loss of Military Construction Projects. Volume 2. Ap- 


pendices A through E. 
AD-A225 118/9/GAR 061,301 PC A08/MF A01 
AD-A225 119/7/GAR 


Public-Private Ventures in Bachelor Quarters. A Solution to 
the Loss of Military Construction Projects. Volume 3. Ap- 


ices F, G, snf H. 
AD-A225 119/7/GAR 061,302 PC A13/MF A02 
AD-A225 120/5/GAR 


Public-Private Ventures in Bachelor Quarters. A Solution to 
the Loss of at Construction Projects. Volume 4. Ap- 


pendices | thr 
AD-A225 120/5 GAR 061,303 PC A19/MF A03 
AD-A225 121/3/GAR 


Human Performance Data Relevant to the Amored Family 


of Vehicles. 
AD-A225 121/3/GAR 061,304 PC A14/MF A02 
AD-A225 122/1/GAR 
Hardware Versus Manpower he ny ga Methodology. 
Volume 1. Overview and Manager's 
AD-A225 122/1/GAR 061,305 PC A08/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


AD-A225 123/9/GAR 
Guidance, Navigation and Control. Digital Emulation Tech- 
nology Laboratory. Volume 1. Task 1: Digital Emulation 
Technology Laboratory. 
AD-A225 123/9/GAR 061,330 PC A04/MF A01 
AD-A225 124/7/GAR 


Guidance, Navigation and Control. Digital Emulation Tech- 
nology Laboratory. Volume 2. Task 2: Seeker Emulator De- 


velopment. 
AD-A225 124/7/GAR 061,331 PC A04/MF A01 
AD-A225 125/4/GAR 
Guidance, Navigation and Control. Emulation Tech- 
Laboratory. Volume 3. Task 3: ial Studies. 
AD-A225 125/4/GAR 061,332 PC A04/MF A01 


AD-A225 126/2/GAR 


Guidance, Navigation and Control. Digital Emulation Tech- 
Laboratory. Volume 4. Task 6: Parallel Function 


Processor 
AD-A225 126/2/GAR 061,333 PC A03/MF A01 
AD-A225 127/0/GAR 


Guidance, Navigation and Control. Emulation Tech- 
Software 


Digital 
Laboratory. Volume 5. Task 4, 5, and 7: 
GN and C Processor Development. 
061,334 PC AO5/MF A01 


AD-A225 127/0/GAR 
AD-A225 128/8/GAR 


DARPA Concurrent Bopptnaes Oe ry 


shop Held in Key West, 
AD-A225 128/8/GAR 060,842 PC A11/MF A02 
AD-A225 129/6/GAR 
Public-Private Ventures in Bachelor Quarters: A Solution to 
= Loss of Military Construction bi om Volume 1. Find- 
, Conclusions, and Recommendations. 
A A225 129/6/GAR 061,306 “PC A04/MF A01 


AD-A225 130/4/GAR 

pony Precision a. and nee Maneuver Ex- 
ercise (PRIME) After-Action Ri 

AD-A225 130/4/GAR 06, 792 PC A03/MF A01 


AD-A225 131/2/GAR 
a | Control of Near Coastal Wave Cli- 


mate. Report 2. 
AD-A225 131/2/GAR 061,722 PC A09/MF A01 
AD-A225 132/0/GAR 
Seni. Access, and tion Facilities for Large 
Geophysical Databases: DATSAV Surface Meteorological 


Data. 
{AD-A225 132/0/GAR 059,710 PC A03/MF A01 
AD-A225 133/8 


— = bh in Composite Media and Material Char- 


AD-AgDS 1: 133/8 060,911 Not available NTIS 
AD-A225 134/6 

Sensations of Temperature and Humidity -—_ Alternative 

Work/Rest and the Influence of Underwear Knit Structure. 

AD-A225 134/6 061,233 Not available NTIS 
AD-A225 135/3 


Experimental and Theoretical Study of Rayleigh-Lamb 
Waves in a Plate Containing a Surface-Breaking Crack. 
AD-A225 135/3 061,978 Not available NTIS 


AD-A225 136/1 


Ultrasonic Scattering and NDE of Surface Breaking Cracks. 
AD-A225 136/1 061,979 Not available NTIS 


AD-A225 137/9/GAR 
Abstracts of Te. Presented at the Annual Meeting of 
preg soon Bn he ee te cain saat Held in Woods 
Massachusetts 7-10 September 19: 
AD-A225 137/9/GAR 061, 202 eC A04/MF A01 
AD-A225 138/7/GAR 
Clam Shell Dredging in Lakes Pontchartrain and Maurepas, 
Louisiana. Volume 1. Final Environmental Impact Statement 
and Appendixes. 
AD-A225 138/7/GAR 060,670 PC A19/MF A03 
AD-A225 139/5/GAR 
SBIR Reports on the Chemistry of Lithium Battery Technol- 


2D-A225 139/5/GAR 060,340 PC A09/MF A01 
AD-A225 140/3/GAR 


TQM - Total Quality Management Py he 9 
AD-A225 140/3/GAR A05/MF A01 
AD-A225 141/1/GAR 


Total Quality M: it (TQM 
AD-A225 141/1/GAR 
AD-A225 142/9/GAR 
Evaluation of the National Register Eligibility of the Vermil- 
Louisiana. 


ion Lock, Vermilion Parish, 
AD-A225 142/9/GAR 059,979 PC A07/MF A01 
AD-A225 143/7/GAR 


Hardening Surveillance Illumination Using Aircraft Anten- 


nas. 

AD-A225 143/7/GAR 059,591 PC A07/MF A0O1 
AD-A225 144/5/GAR 

Training & Personnel Systems Technology R&D Program 


Description FY 90/91 Amended. 
AD-A225 144/5/GAR 061,307 PC A13/MF A02 


AD-A225 145/2/GAR 
Residual Stress and Diffraction Elastic Constants Measure- 


ments with a Personal k 
AD-A225 145/2/GAR 060,798 PC A04/MF A01 


AD-A225 146/0/GAR 
Electromagnetic Wave Theory. 


). Implementers Workshop. 
059,531 PC A16/MF A02 


AD-A225 146/0/GAR 
AD-A225 147/8/GAR 


AD Ages 147. B/GAR 


AD-A225 148/6/GAR 


Interactions of PF3 and PD3 with Clean, P-Covered and 

H(D)-Covered (100)-Oriented W Foil. 

AD-A225 148/6/GAR 059,901 PC A03/MF A01 
AD-A225 149/4/GAR 


Photoexcited Quantum Wells: Nonlinear Screening, Bistabi- 
Differential 


Negative 

artes 149/4/GAR 061,940 PC A02/MF A01 

AD-A225 150/2/GAR 
Review Strength, 


061,997 PC A02/MF A01 


Communication. 
060,245 PC A01/MF A01 


, Deformation, Fracture Behaviour and 
Ductility of Aluminum-Lithium Alloys. 
AD-A225 150/2/GAR 060,968 PC A03/MF A01 


AD-A225 151/0/GAR_ 


inetism of Dirty Metal 


Theory of Landau 
AD-A225 151/0/GAR 061,941 PC 02/MF A01 
AD-A225 152/8/GAR 


Aviation Maintenance Safety Articles, January/February 


1990. 
AD-A225 152/8/GAR 061,308 PC A03/MF A01 
AD-A225 153/6/GAR 
Method for Determining Droplet Size Distributions and Eva- 
tional Losses Using Paper impaction Cards and Dye 
racers. 
AD-A225 153/6/GAR 059,902 PC A04/MF A01 
AD-A225 154/4/GAR 
Characterization of Solid Particle Screening Aerosols Using 


a Test Chamber. 
AD-A225 154/4/GAR 059,903 PC A03/MF A01 
AD-A225 155/1/GAR 


Computer ey ore and Group Theory. 
AD-A225 155. NIGAR® 061,007 PC A08/MF A01 
AD-A225 156/9/GAR 

Cargo Movement Soowtens System (CMOS). Increment Ii 


Seton in Document, Final 
AD-A225 156/9/GAR ‘061,309 PC A03/MF A01 


AD-A225 157/7/GAR 
RCRA Facility Investigation. Phase 1. Summary Report for 
Known Releases Units, Tooele Army Depot, South Area. 
AD-A225 157/7/GAR 060,692 PC A06/MF A01 
AD-A225 158/5/GAR 
Fundamental of Wettability and Interfacial Bond 


Concepts 
gth in Aluminum Matrix, SiC-Reinforced Composites. 
AD-A225 158/5/GAR 060,912 PC A04/MF A01 


AD-A225 Laprrtennocl 


ea, Monocrystalline TiC as a Sub- 
he al Growth of Beta-SiC. 
061,942 PC A03/MF A01 


Synthesis of 

strate for Heteroepi 

AD-A225 159/3/GAR 
AD-A225 160/1/GAR 

oe Faith: A Critique and Analysis from an Evangel- 


Perspective. 
AD-ASoE 160/1/GAR 059,738 PC A06/MF A01 
AD-A225 161/9/GAR 
py oo Weapons. Long-Term Costs are not Reported to 


‘ess. 

AD-AS2 161/9/GAR 061,323 PC A05/MF A01 
AD-A225 162/7/GAR 

Test and Evaluation: A Proposed Framework for Measuring 


the Use of Test Facilities. 
AD-A225 162/7/GAR 061,336 PC A03/MF A01 
AD-A225 163/5/GAR 


German Unification: Security Implications for Europe. 
AD-A225 163/5/GAR 059,754 PC A11/MF A02 


AD-A225 164/3/GAR 
Advanced Topics in Robust Control. Volume 1. Advances in 


Multivariable Control. 
AD-A225 164/3/GAR 060,196 PC A12/MF A02 
AD-A225 165/0/GAR 
Behavioral- 
Inhalation on ildlife 
AD-A225 165/0/GAR 


AD-A225 166/8/GAR 


Youth Attitude Tracking a“ ll. Supplementary Tabula- 
tions of Data Collected in the Fall, 1989. 
AD-A225 166/8/GAR 061, 310 PC A22/MF A03 


AD-A225 167/6/GAR 
Three-Dimensional Unsteady Separation at Low Reynolds 


Numbers. 
AD-A225 167/6/GAR 059,559 PC A13/MF A02 
AD-A225 168/4/GAR 


Effects of Red Phosphorus Smoke 
le Species. 
061,255 PC A04/MF A01 


and Cyclogenesis Over North een North Atlan- 
ic Ocean, and their Upwind Continen' 
AD-A225 168/4/GAR 059,711 Pe A02/MF A01 
oe 169/2/GAR 
lepatitis A Vaccine Dew 


lew Approaches to Hi elopment. 
AD-ADSS 169/2/GAR 061,162 PC A03/MF A01 
AD-A225 170/0/GAR 


eee, Qian 6 Spots Cateat in 


Noise and While Wearing an one 
AD-A225 170/0/GAR 786 PC A02/MF A01 


AD-A225 171/8/GAR 


Determining Kinetic Constants of Chlorinated Ethane Me- 
tabolism in the Rat from Rates of Exhalation. 


AD-A225 197/3/GAR 


AD-A225 171/8/GAR 
AD-A225 172/6 


oases 268 pom 
AD-A225 173/4 
Se ee Pen Cote eae 
AD-A225 173/4 
AD-A225 174/2/GAR 
Henny agua in the Orinoco Estuary and Eastern Carib- 


bean 
AD-A225 174/2/GAR 061,764 PC A03/MF A01 
AD-A225 175/9/GAR 
Primary ys orang Re ae and Selective 
Antibodies for 


of Organophosphate 
AD-A225 17S/8/GAR 061,144 PC OSIM Ot 
AD-A225 176/7/GAR 


Journal of Rehabilitation Research and Development. 
Volume 27 Number 3, Summer 1990. 
AD-A225 t76/7/GAR 059,777 PC A08/MF A01 


AD-A225 177/5/GAR 


061,100 PC A03/MF A01 


Oceans. 
061,744 Not available NTIS 


061,723 Not available NTIS 


Granite Construction Co. 

AD-A225 177/5/GAR 
AD-A225 179/1/GAR 

Case Study of the Li 


= Support of a 
D-A225 179/1/GAR 
AD-A225 180/9/GAR 


061,311 PC A03/MF A01 


Armored Vehicle. 25: Integrated Lo- 
061,784 PC A05S/MF A01 


Nanomechanics of Thin Fi 

AD-A225 180/9/GAR 
AD-A225 181/7/GAR 

High Resolution "~~, Stokes Polarimetry of Small 


AD-A225 181 MTIGAR 059,668 PC A03/MF A01 
AD-A225 182/5/GAR 
Growth and Equilibrium Structures in the Epitaxy of Si on 


$1(001). 

AD-A225 182/5/GAR 
AD-A225 183/3/GAR 

See Se Sete Gate sh Se 


ning T 
AD-A225 183/3/GAR 061,945 PC A02/MF A01 
AD-A225 184/1/GAR 


Rs 6 ee eee 


and Hi 
AD-A225 184/1/GAR 059,669 PC A03/MF A01 
AD-A225 185/8/GAR 


Helium Resonance Lines in the Flare of 15 June, 1973. 
AD-A225 185/8/GAR 059,670 PC A03/MF A01 


AD-A225 186/6/GAR 
agama names of AR 5395 in Coronal Emission 


AD-A225 186/6/GAR 059,671 PC A02/MF A01 
AD-A225 187/4/GAR 


Ada Compiler Validation Summary Report: Certificate 
Number 90013111.10267 Telesoft TeleGen2 Ada for SCO 
Unix V.3 ALR 386/216 Host and Target. 

AD-A225 187/4/GAR 060,143 PC A04/MF A01 


AD-A225 188/2/GAR 


Evaluation of the Criterion Task Set. Part 1. Appendices A 
and B. Univariate Summaries. 
AD-A225 188/2/GAR 059,770 PC A12/MF A02 


AD-A225 189/0/GAR 
Model Checking for Linear Temporal Logic: An Efficient Im- 


plementation. 

AD-A225 189/0/GAR 061,008 PC A03/MF A01 
AD-A225 190/8/GAR 

Acoustic Studies of New Materials: Quasicrystals, Low-Loss 


Glasses, and High Tc . 
AD-A225 190/8/GAR 061,946 PC A03/MF A01 
AD-A225 192/4/GAR 


Simulation of Reservoir Systems with HEC-5 on a Personal 


Computer. 
AD-A225 192/4/GAR 059,980 PC A03/MF A01 
AD-A225 193/2/GAR 


061,943 PC A02/MF A01 


061,944 PC A02/MF A01 


and Yield on Alluvial Fans. 
059,981 PC A03/MF A01 


er HEC-6; 
Rivers and coe 
059,982 a2 PC I ‘A03/MF A01 


Estimating Sedirnent 
AD-A225 193/2/GAR 

AD-A225 194/0/GAR 
Status and New 
“Scour and poset 
AD-A225 194/0/GAR 

AD-A225 195/7/GAR 
—- of Thermal Process of Low-and High-Acid Foods 

Containers. 


AD-A225 195/7/GAR 059,657 PC A03/MF A01 
AD-A225 196/5/GAR 

Total Quality Mi Guide. A Two Volume Guide for 

Defense Organizations. Volume 1. Key Features of the 

DOD Implementation. 

AD-A225 196/5/GAR 061,312 PC A06/MF A01 
AD-A225 197/3/GAR 

Total Quality Management (TQM). Process Action Team 


AD-A225 197/3/GAR 059,532 PC A23/MF A03 


December 1, 1990 OR-9 
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AD-A225 198/1/GAR 
Cultural Resources Investigations in the Vicinity of Fort 
Jackson, Plaquemines Parish, Louisiana: The Proposed 


Solari Borrow Area. 
AD-A225 198/1/GAR 


AD-A225 199/9/GAR 


059,739 PC A03/MF A01 


AD-A225 199/9/ 060,144 PC A07/MF A01 


AD-A225 200/5/GAR 
loridwide ee Distribution by Geographical Area, 
Quarter an 31, 1990. 
AD-A225 200/5/GAR 061,313 PC A0S/MF A01 
AD-A225 201/3/GAR 


MTP: An Atomic Multicast Transport Pro’ 
AD-A225 201/3/GAR 060,145 6 A03/MF A01 


AD-A225 202/1/GAR 


Critical Review of the State of Finite Plasticity. 
AD-A225 202/1/GAR 061,947 PC AOS/MF A01 


AD-A225 203/9/GAR 


Mechanical and Linear Viscoelastic Properties of High Den- 
sity — Obtained from Tensile and Dead-Load 


Creep Tests. 
AD-A225 203/9/GAR 059,955 PC AG3/MF A01 
aes ~ 
of the Defense + meg Man- 


agement Galego Votume 16. Number 4, July-A it 1990. 
204/7/GAR 059, MF A01 
AD-A225 205/4/GAR 


&D Structures of Some Diarrheal Causi 

AD-A225 205/4/GAR 061, 
AD-A225 206/2/GAR 

Experimental Observations of Microwave Emission from a 

35 _ Autoresonant Maser. (Final Report for 


990). 
AD-A225 206/2/GA\ 061,852 PC A07/MF A01 
AD-A225 207/0/GAR 


Hypertonic/Hyperoncotic Resuscitation from Shock: Re- 
— Volume Requirement and Lower Intracranial Pres- 


AD-A225 207/0/GAR 061,234 PC A12/MF A02 
AD-D014 598/7 


oa a -to-Channel Wai 
PATENT-4 930 854 


AD-D014 599/5 


Bacteria! Toxins. 
PC A01/MF A01 


Coupler. 
298 Not available NTIS 


and Method Utilizi 


Fiber Bundle ing Same. 
PATENT-4 932 747 061,868 Not available NTIS 
AD-D014 600/1 


Snel Feding Method for Minimizing fer cay meme 
owe Te in an Interferometric Fiber-Optic Sensor 


Using ayy ition Modulation. 
PA 932 783 060,289 Not available NTIS 


AD-D014 601/9 
for Cooling E 
PATENT-4 934 154 
AD-D014 602/7 


lectronic Components in Aircraft. 
059,629 Not available NTIS 


Perforated Flame 
PATENT-4 934 927 
AD-D014 603/5 
Pulsed Interference Canceler of High Power Out-of-Band 
Interference 3 


Pulse 
PATENT-4 932 039 060,275 Not available NTIS 
AD-D014 604/3 


059,805 Not available NTIS 


Low Force Cable Disconnect. 
PAT-APPL-7-527 978/GAR 061,766 
PC NO3/MF A01 
AD-D014 605/0 

Sheave Assembly. 
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059,603 Not available NTIS. 


059,598 Not available NTIS. 
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Not available NTIS. 


—_— 080,605 Not available NTIS. 
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ADPo0s O15 15 059,606 Not available NTIS. 
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AD-P005 992/3 059,607 Not available NTIS. 
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missions. 
N90-23523/5/GAR 060,978 PC A03/MF A01 
AFATL-TP-90-14 
Robust and Adaptive 
AD-A224 810/2/GAR 
AFATL-TR-90-15 


Infrared Material Property Measurements with Polarimetry 


and Spectropolarimetry. 

AD-A224 940/7/GAR 061,844 PC A03/MF A01 
AFHRL-TP-90-14 

Generalizability of Walk-Through Performance Tests, Job 

prog any | Ratings, and Job Knowledge Tests Across ‘Eight 

AD.ADeS 011/6/GAR 061,291 PC A04/MF A01 
AFHRL-TP-90-42 
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AEeAzeS 758, 750/16 _— 061,276 PC A03/MF A01 
AFHRL-TP-90-52 
Designing and Developing an Advanced instructional 
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AD-A224 760/9/GAR 059,737 PC A04/MF A01 
AFHRL-TP-90-53 
Object-Oriented | Maintenance Information 
lem (IMIS) Diagnostic Module Development. 
AD-A224 758/3/GAR 061,275 PC A03/MF A01 
AFHRL-TP-90-57 
ign Evaluation for Personnel, Training, and Human Fac- 


tors PTH). 
AD-A224 757/5/GAR 059,782 PC A03/MF A01 
AFHRL-TR-89-66 
rae ae Pee Salen. oa © See 
Design Phase of System Development: A Methodological 
ADAzz4 € 667/6/GAR 059,781 PC A03/MF A01 
AFHRL-TR-90-22 
Services Vocational Battery (ASVAB): Integrative 
Studies. 


Armed 
Review of Val 
061,296 PC A09/MF A01 


Helicopter (| 
AD-P005 989/9 
parton 990/7 


059,624 PC A03/MF A01 


lidity 
AD-A225 074/4/GAR 


AFHRL-TR-90-25 
Efficient | Generation Using Localized Frequency 
Components Matched to Human Vision. 

AD-A224 903/5/GAR 059,780 PC A04/MF A01 

AFHRL-TR-90-32 


Designing Human-Centered Systems: Circa 2039 Scenario. 


AD-A225 075/1/GAR 
AFIT/CI/CIA-90-15D 


Application of Computers for Experiment Desien, Data Ac- 
quisition, and Analysis in the Chemistry Laboratory. 
AD-A224 644/5/GAR 060,794 PC Ai2/MF A02 


AFIT/CI/CIA-90-016D 
Relational Contract: Applicable to Department of Defense 


Contracts. 

AD-A224 704/7/GAR 061,274 PC A07/MF AC1 
AFIT/CI/CIA-90-017D 

Studies of Thin Film Chemical Sensors Using the Quartz 


pe Microbalance. 
A224 681/7/GAR 059,846 PC A06/MF A01 
AFIT/CI/CIA-90-019D 
EQCM Measurements: Redox-induced Changes in Seen 
and lon Content in Anchored Redox Monolayers of Or: 
sulfur Compounds and Their Electrocatalysis on Gold seo. 
AD-A224 679/1/GAR 059,887 PC A07/MF A01 
AFIT/CI/CIA-90-020D 
Evaluation of a Modified Simulated Annealing Algorithm for 


Various Formulations. 
061,051 PC A10/MF A02 


061,328 PC A03/MF A01 


AD-A224 678/3/GAR 


AFIT/CI/CIA-90-021D 


Influence of Cold Exposure on Ventilation, Respiratory Heat 

Loss, and Pulmonary Deposition/Clearance. 

AD-A224 680/9/GAR 
AFIT/CI/CIA-90-033 


of the A* Search to Trajectory Optimization. 
062,333 PC A05/MF A01 


061,229 PC A08/MF A01 


i tion 
AD-A224 677/5/GAR 
AFIT/CI/CIA-90-034 


Assessment of Media Coverage of the B-2 Stealth Bomber. 
AD-A224 646/0/GAR 060,115 PC A07/MF A01 


AFIT/CI/CIA-90-037 


He sey Heat Conservation: Use of the Reflective 
Blanket, Leggings, and Head Cover on the Surgical Patient. 
AD-A224 578/5/GAR 061,228 PC A04/MF A01 


AFIT/CI/CIA-90-038 
tion of Jet Fuel in Vented Columns of Water-Un- 
saturated Soil. 


AD-A224 705/4/GAR 060,761 PC A08/MF A01 
AFIT/CI/CIA-90-039 

Combination of Atracurium and Vecuronium Compared to 

Vecuronium Administered Alone: Evaluation of the Time of 

Onset, Duration of Action, Intubating Conditions, and Car- 

diovascular Effects. 

AD-A224 703/9/GAR 061,183 PC A03/MF A01 
AFIT/CI/CIA-90-042 

Survivability Enhancements for Military Communications 


Satellites. 
AD-A224 683/3/GAR 061,273 PC A06/MF A01 
AFIT/CI/CIA-90-043 


Use of Power Balance to Model Converging Flows in Bilat- 
eral Junctions for Ventilation Systems. 
AD-A224 684/1/GAR 059,788 PC A07/MF A01 


AFIT/CI/CIA-90-044 
Injury Severity Scores and Nutritional Status in the Trauma 


Patients. 

AD-A224 685/8/GAR 061,121 PC A03/MF A01 
AFIT/CI/CIA-90-045 

Data Security and Integrity in Fa Networks: A Prototype 

Implementation of Internet Standard Privacy-Enhanced 


Electronic Mail. 
AD-A224 641/1/GAR 060,095 PC A15/MF A02 
AFIT/CI/CIA-90-049 


Monolithic Dual-Gate MESFET Circuit for L-Band Mixers. 
AD-A224 686/6/GAR 060,265 PC A06/MF A01 


AFIT/CI/CIA-90-051 


Secondary Side CMOS Feedback Control Integrated Circuit. 
AD-A224 580/1/GAR 060,264 PCY A07/MF A01 


AFIT/CI/CIA-90-053 


Cogeies of Power Perceptions Held by Female Nurse 
and Female Business Executiv: 
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AD-A224 955/5/GAR 059,769 PC A05/MF A01 
AFIT/CI/CIA-90-054 

a of Glutathione in a Rat Diploid Hepatic Epithelial 


Line. 
AD-A224 688/2/GAR 061,094 PC A06/MF A01 
AFIT/CI/CIA-90-055 
Geostationary Orbital Crowding: An Analysis of Problems 


and Solutions. 

AD-A224 581/9/GAR 062,332 PC A11/MF A02 
AFIT/CI/CIA-90-056 

— of Structured Preadmission Preoperative Teaching 


Patient Outcomes After Abdominal Sur. 
AD-A224 579/3/GAR 060,789 ‘A08/MF A01 
AFIT/CI/CIA-90-057 
Power Line Aberrations and end Effects on Health Care 


Facility Microprocessor Equipment. 
AD-A224 643/7/GAR . 059,776 PC A05/MF A01 
AFIT/CI/CIA-90-058 


Testing of a Model to Estimate Vapor Concentration of Var- 
AD ADEN 956/3/GAR ; 060,591 PC A08/MF A01 
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er = for ee Consumer Attitudes and Be- 
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061,193 PC A06/MF A01 
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Healthy, Adult, Males 
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Deso7e4e2ty AR 960,401 PC A04/MF A01 
AFME-FR-10 
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aa 
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BE }784629/GAR 
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Research and Development at the AFME. 
DE90784631/GAR 060,556 PC A03/MF A01 
AFME-FR-22 


Maintenance and energy conservation: a hand book for 


ond ma maintenance 
DE90784633, GAR 060, PC A04/MF A01 
Bag 
Energy in cities. 
DE 84641 /GAR 
AFME-82.066.5 


Socioeconomics of energy - 1982-1985 opera’ 
DE90784623/GAR 060,402 


AFME-82.066.6 
Rational use of electricity - 1982-1985 oo reports. 
DE90784625/GAR 060,403 PC A19/MF A03 
AFME-83.0097 
Heat pump and heliogeothermal space heating Aulinay- 
sous-Bois. The 1985 season. die 7 
DE90501076/GAR 060,498 PC A03/MF A01 


AFME-83.1175 
Solar powered pumping systems. Existing material, cost of 
a cubic meter, ison with other pumping systems, 


maintenance, 
060,579 PC A06/MF A01 


060,555 PC A03/MF A01 


060,558 PC A14/MF A02 
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DE90790628/GAR 
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Dynamic tests of wind turbine metallic blades (Lamboley 
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E90501072/GAR 060,514 PC A03/MF A01 
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DE90501073/GAR 060,515 PC A03/MF A01 
AFME-85.06.1017 

Wind potential energy determination at Cammazes 

DE90790626/GAR 060,523 PC A03/ MF A01 
AFME-85.09.1134 

Briquetting of agricultural and forestry residues in the devel- 

oping countries: a synthesis of the publications on this sub- 

and a summary of experiences. 
90784639/GAR 060,486 PC A05/MF A01 

AFME-85.91.1002.5 

Socioeconomics of energy - 1982-1985 

DE90784623/GAR 060,402 
AFME-85.91.1002.06 
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DE90784625/GAR 060,403 PC A19/MF A03 
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PIRSEM: Rapport d’activite. Tome 1. (PIRSEM: 1987 oper- 


ations review. Volume 1) 
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AD-A224 766/6/GAR 061,242 PC A03/MF A01 
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AFOSR-TR-90-0763 
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AFOSR-TR-90-0764 
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AFOSR-TR-90-0795 


Final Report for Grant AFOSR-83-0315 (Texas University). 
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X-Ray Diffraction _—- for Evaluating the Epitaxial 
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Infrared Sky Back 
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AFOSR-TR-90-0806 
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AD-A224 796/3/GAR 


AFOSR-TR-90-0807 


Control of Complex Multibody Spacecraft. 
AD-A224 707/0/GAR 062,341 PC A03/MF AC1 


AFOSR-TR-90-9809 


Collisionally Excited XUV and VUV Coherent Sources. 
AD-A224 728/6/GAR 061,840 PC A03/MF A01 


AFOSR-TR-90-0816 
Acute — of Anticholinesterase Agents on Pupillary 


Functiot 
AD-A224 655/1/GAR 061,237 PC A03/MF A01 
AFOSR-TR-90-0817 


Molecular Collision Processes in Cases and at Surfaces. 
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phy for Research in Environmentally Assisted Fracture 
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059,779 PC A03/MF A01 


Radiation. 
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AFOSR-TR-90-0821 
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AD-A224 898/7/GAR 059,789 PC A02/MF A01 


AFOSR-TR-90-0822 


Neuronal Mechanisms of Intelligence. 
AD-A224 897/9/GAR 061,196 PC A01/MF A01 


AFOSR-TR-90-0823 


Transport in Du 
AD-A224 790/6/GAR 


AFOSR-TR-90-0826 
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AD-A224 782/3/GA\ 059,667 PC A01/MF A01 


AFOSR-TR-90-0828 
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AFOSR-TR-90-0829 


In situ Fault Detection by the Hybrid Ray Mode Method. 
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AFOSR-TR-90-0830 
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060,032 PC A02/MF A01 
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AFOSR-TR-90-0835 

Energetic X-ray 
AD-A224 997/7/GAR 
AFOSR-TR-90-0839 


Materials Science and Engineering of Ri 
AD-A224 806/0/GAR "(0,98 


AFOSR-TR-90-0840 

oaeionne of the Propagation of Intense Charged Particle 

Beams into Vacuum. 

AD-A225 098/3/GAR 061,996 PC A07/MF A01 
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a Fae and Cellular Mechanisms of 

tganophosphonate Toxicity. 

AD-A224 981/1/GAR 061,249 PC A03/MF A01 
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en ee ees eee 

— of Phenolic Species in Coal Derived Aviation 


Fuek: 
AD-A224 656/9/GAR 060,441 PC A03/MF A01 
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rg ere doa Merde 7 Ars teers yy se ng Volume 
4. Oxygenates Content of Coal-Derived Jet 
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AGARD-LS-169 
Comparative Engine Performance Measurements Held in 
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paratives des Pi des Moteurs). 
AD-A224 601/5/GAR 060,066 PC A13/MF A02 
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CO Sees ter 0 Ragen Catgeten Sten Gaeae ae 
undra Orbit. 
062,302 PC A03/MF A01 


060,909 PC A05/MF A01 


Atoms. 
061,995 PC A02/MF A01 


Rod Polymers. 
PC A99/MF A04 


N90-23466/7/GAR 
AIAA-90-1642 
Interactive shock structure response to passage through 


turbulence. 

DE90013293/GAR 061,824 PC A02/MF A01 
AID-PN-ABD-965 
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PB90-269747/GAR 059,655 PC A13/MF A02 
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1991. 
PB90-266875/GAR 059,653 PC A03/MF A01 
AK/SG-MAB-40 
Salmon Quality: The Effects of Ice and Chilled Seawater 


Storage. 
PB90-265182/GAR 059,660 PC A03/MF A01 
AMSMC/SA-MR-9004 


Neural Nets. 


Statistical Decisions Utilizing h 
AD-A224 752/6/GAR 061,071 PC A03/MF A01 
AMSMI/TR-RD-DE-90-1 

Minilink II: Prototype of a Miniature Sell-Calibrating Fiber 


Optic Analog Data Link. 
AD-A224 995/1/GAR 060,295 PC A03/MF A01 
ANL/APS-TM-6 


Workshop on gn heat load see Soe 
DE90011799/GAR PC A22/MF A03 
ANL/EAIS/TM-6 


Commercial and 

Simulation ‘sytem Gress). ¢ 

—— 

5£90013534/GAR 
ANL/EAIS/TM-12 

Commercial and Residential Energy Use and Emissions 

Simulation System (CRESS): Selection process, structure, 

and capabilities. 

DE90013533/GAR 060,620 PC A05/MF A01 
ANL/EAIS/TM-13 

Alternative and innovative transport modes for moving US 

steam-coai exports to the Asian Pacific Basin. 

DE90013537/GAR 060,474 PC A10/MF A02 
ANL/EAIS/TM-15 


Effect of generating unit age on the cost and performance 
of US fossil- ee en ee ee ee ee 
ee ee eee 


coal-fired steam units 
DE90013536/GAR 060,352 PC A04/MF A01 
ANL/EAIS/TM-16 
Macroeconomic i of clean coal technologies and 
acid rain legistation: A comparative analysis. 
DE90013542/GAR 060,621 PC A07/MF A01 
ANL/EAIS/TM-18 
STochastic Analysis of Technical —— (STATS): A 
— for evaluating combined effects of multiple uncertain- 
DE8001 3599/GAR 061,054 PC A04/MF A01 
ANL/EAIS/TM-19 
User’s guide to ICARUS: A model for Investigating Cost 


and Reliability in 
DE90014705/GAR 060,549 PC A07/MF A01 


OR-11 


Use and Emissions 
rl cee aed 


060,546 PC AOS/MF A01 
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ANL/ESD/TM-7-VOL.1 


Combined ni oxides/sulfur dioxide control in dry 
scrubber Bono Te Volume 1, Evaluation of additives and 


Be900 12028/GAR 060,604 PC A08/MF A01 
ANL/FPP/TM-248 

Simulations of |CRF-fast wave current drive on DIIID. 

DE90013634/GAR 061,894 PC A03/MF A01 
ANL-HEP-CP-90-25 

Report of the fixed target heavy quark 

DE90013888/GAR 062,183 30 PC A0a/ MF A01 
ANL-HEP-CP-90-32 

Consistent multiparameter a of GL(n). 

DE90013689/GAR 062,127 PC A02/MF A01 
ANL-HEP-CP-90-36 

From knots to quantum groups (and back). 

DE90013688/GAR 062,126 PC A03/MF A01 
ANL-HEP-CP-90-44 — 


Hadron spectrum with staggered —— ical quarks. 
DE90013889/GAR 062,184 Pe A02/MF A01 
ANL-HEP-CP-90-50 


Study of intermittency in e(sup + )e(sup (minus)) annihila- 


tions at 29 GeV. 
DE90013890/GAR 062,185 PC A03/MF A01 
ANL-HEP-CP-90-54 


Fractal structure in multiparticle 
Je(sup a ——= at 29 
DE900136 062,121 PC A02/MF A01 


aaneanen 
SSCL computer planning. 
DE90013686/GAR 
ANL-HEP-CP-90-57 
Scintillator plate calorimetry. 
DE90013687/GAR 
ANL/NDM-116 
Neutron scattering from elemental indium, the optical 
model, and the bound-state potential. 
DE90014222/GAR 062,247 PC A03/MF A0i 


ANL/TM-476 

Plan for scientific visualization at ANL. 

DE90013565/GAR 060,151 PC A03/MF A01 
ANL-89/44-REV.1 

PC-DYMAC: Personal Computer-DYnamic Materials AC- 


counting. Revision 1. 
061,666 PC A08/MF A01 


eee in e(sup + 


061,497 PC A01/MF A01 


062,125 PC A02/MF A01 


DE90013541 /GAR 
ANL-90/5-VOL-3-NO-2 


Long-Term Embrittlement of Cast Duplex Stainless Steels 
- oa Systems. Semiannual Report April-September 


NUREG/ CR-4744-V3-N2/GAR 067,672 
PC A03/MF A01 
ANL-90/13 


Reaction of ag -_— gamma irradiation in a saturated 
tuff environment. P: hao L 165, ATM-1c, and ATM-8 


at 1E3 R/h at > R/h 

:90013462/GAR " 061,584 PC A09/MF A01 

ANL-90/22-VOL-1 
of the International Atomic Energy Agency 
Speciale Meeting on Subcritical Crack Growth (3rd). 
Opening Session and Technical Session 1. Held in 
eosooe, USSR on May 14-17, 1990. 
NUREG/CP-0112-V1/GAR 061,640 
PC A14/MF A02 

ANL-90/22-VOL-2 
Proceedings of the International Atomic Energy Agency 
Specialists’ Meeting on Subcritical Crack Growth (3rd). 
Technical Sessions 2, 3, and 4 and Recommendations and 
Conclusions Session 5. Held in Moscow, USSR on May 14- 


17, 1990. 
NUREG/CP-0112-V2/GAR 061,641 
PC A11/MF A02 
APL-UW-TR-8815 

a Reflections from Cylindrical Blocks on Arctic Ice, 

AD-A224 808/6/GAR 061,759 PC A05/MF A01 
AR-0142-90-001-VOL-1 

Guidance, Navigation and Control. Digital Emulation Tech- 

nology Laboratory. Volume 1. Task 1: Digital Emulation 

Technology Laboratory. 

AD-A225 123/9/GAR 061,330 PC A04/MF A01 
AR-0142-90-001-VOL-2 

Guidance, Navigation and Control. Digital Emulation Tech- 

nology Laboratory. Volume 2. Task 2: Seeker Emulator De- 


velopment. 
AD-A225 124/7/GAR 061,331 PC A04/MF A01 


AR-0142-90-001-VOL-3 
Control. Emulation Tech- 
3. Task 3 Special Studies. 


Guidance, a oe 
paw vers 125/4/GAR 061,332 PC A04/MF A01 
AR-0142-90-001-VOL-4 
Guidance, Navigation and Control. Digital Emulation Tech- 
nology Laboratory. Volume 4. Task 6: Parallel Function 


AD-A225 126/2/GAR 061,333 PC A03/MF A01 
AR-0142-90-001-VOL-5 

Guidance, Navigation and Control. Digital Emulation Tech- 

nology ea Volume 5. Task 4, 5, and 7: Software 

Development GN and C Processor Development. 


OR-12 VOL. 90, No. 23 


AD-A225 127/0/GAR 
ARB-R-90/444 

fesse Development for Assessment of Vapor-Phase Mu- 

and Carcinogens in Ambient Air. 
p90-265927/GAR 060,669 PC A09/MF A01 

ARB-R-90-446 

Assessing the Response of Emerald Lake, an Alpine Wa- 

tershed in Sequoia National Park, California, to Acidification 

during Snowmelt x* sing a Simple Hydrochemical Model. 

PB90-266511/GA 060,650 PC A05/MF A01 
ARC-90-15 

Manufacturing Modernization ram: The Apparel Indus- 

try Project. Executive Summary. Technology Transfer to the 

Apparel Manufacturing Industry. Final Report. Volume 1. 

Project Narrative. Volume 2. Details of Task Requirements. 

PB90-267162/GAR 059,834 PC A19/MF A03 
ARCCB-SP-90015-VOL-2 

Proceedings of the U.S. Army Symposium on Gun Dynam- 

ics (6th) Held in tannins Pennsylvania on 15-17 May 


1990. Volume 2. 
AD-A224 993/6/GAR 061,793 PC A11/MF A02 
ARCCB-TR-90016 


pee ya Elastic Stress Solution for a Multiorthotropic- 
yA 061,974 PC A03/MF A01 


061,334 PC AO5/MF A01 


Cylinder. 
AD-A225 000/9/GAR 
ARCCB-TR-90018 
ss “4 Manganese Phosphate Coatings on Fatigue Crack 


AD -AD24 931/6/GAR 060,938 PC A03/MF A01 
ARI-A-90-01 

Effect of Outcome Desirability on Comparisons of Numeri- 

cal and Linguistic Probabilities. 

AD-A225 101/5/GAR 061,074 PC A04/MF A01 
ARI-A-90-04 

a ge Use of Previous Solutions in a Problem Solving 


Situation. 
AD-A224 717/9 059,766 Not available NTIS 
ARI-RN-90-08 


Human Performance Data Relevant to the Amored Family 


of Vehicles. 

AD-A225 121/3/GAR 061,304 PC A14/MF A02 
ARI-RN-90-21 

Impact of Military Life on Spouse 

AD-A224 934/0/GAR 
ARI-RN-90-25 


Family Factors and Retention: First Annual In Process 


Review. 

AD-A224 932/4/GAR 061,284 PC A03/MF A01 
ARI-RN-90-28 

Experimental Evaluation of the Cueing Procedures Used 

with the Pilot’s Line-of-Sight Reticle. 

AD-A224 935/7/GAR 061,198 PC A03/MF A01 
ARI-RP-90-17 

— Troop Program Unit Attritee Research Project: Tabu- 

jar Descriptions of the Army National Guard 

AD-AD2S 117/1/GAR 061,300 PC A14/MF A02 
ARI-RP-90-18 

1988 Troop Program Unit Attritee Research Project: Tabu- 

lar Descriptions of the U.S. Army Reserve. 

AD-A225 116/3/GAR 059,535 PC A15/MF A02 
ARI-RP-90-19A 

Hardware Versus Manpower Com ee Methodology. 

Volume 1. Overview and Manager's 

AD-A225 122/1/GAR 061,305 PC A08/MF A01 


ARI-RP-90-21 


Conan Precision Range and Integrated Maneuver Ex- 


ercise (PRIME) After-Action Reviews. 
AD-A225 130/4/GAR 061, 792 PC A03/MF A01 


ARI-RR-1556 
Family Impacts on the Retention of Military Personnel. 
AD-A225 084/3/GAR 061,297 PC A03/MF A01 
ARI-RR-1559 
Family Adaptation in the Military. 
AD-A225 085/0/GAR 
ARI-TR-879 


Dimensions of Army Commissioned and Noncommissioned 


Officer Leadership. 
AD-A224 933/2/GAR 061,285 PC A05/MF A01 
ARI-TR-891 


Evaluation of Signal Pre-Command Course Training Re- 


quirements. 
AD-A224 802/9/GAR 061,280 PC A03/MF A01 
ARIEM-T15-90 


as of Body Weight Standards in Male and Female 


Army Recru 
AD-A224 586/8/GAR 061,269 PC A0O5S/MF A01 


ARL/TR-085 
Plutonium contamination in the —- T 
DE90622905/GAR 060,687 
ARL-TR-85-1 
Effects of Atropine Sulfate on Aviator Performance. 
AD-A224 916/7/GAR 061,188 PC A0S/MF A01 
ARL-TR-90-21 
Nonlinear Acoustics: Pr 
and Scattering of Sound 
AD-A224 738/5/GAR 
ARO-21527.11-CH 
Kinetic Study of the Polymerization of Alkyl Vinyl Ethers by 
Hi/12 Catalyst. 


Labor Force Outcomes. 
061,327 PC A03/MF A01 


061,298 PC A03/MF A01 


lands. 
A03/MF A01 


ition in a Periodic Waveguide 
ind Second. 
061,806 PC A03/MF A01 


AD-A224 659/3/GAR 
ARO-21527.12-CH 


Recent Advances in Organosiloxane Copolyme 
AD-A225 095/9/GAR 059,954 PC ‘A03/MF A01 


ARO-22381.20-CH 


Reaction of Dimethyl Sulfide-Triborane(7) with Trimethyla- 
mine. Facile Formation of Bis(trimethylamine)-Diborane(4). 
AD-A224 622/1/GAR 059,860 PC A01/MF A01 


ARO-22732.15-MS 


Polytitanosiloxane Coatings Derived from Ti(OC(2)H(5)(4))- 
Modified Organosilane Precursors. 
AD-A224 775/7/GAR 060,893 PC A03/MF A01 


ARO-23306.273-MA 
Modified Bessel Functions and Their Applications in Proba- 


bility and Statistics. 
AD-A224 781/5/GAR 061,072 PC A02/MF A01 
ARO-23306.328-MA 


Coupling of Marangoni and Capillary Instabilities in an An- 


nular Thread of Liquid. 
AD-A224 771/6/GAR 061,811 PC A02/MF A01 
ARO-23387.5-CH 


Surface-Enhanced Raman Spectroscopic Investigation of 
Human Immunoglobulin G Adsorbed on a Silver Electrode. 
AD-A224 623/9/GAR 061,090 PC A02/MF A01 


ARO-23475.6-MS 


Epitaxial Films of Semiconducting FeSi(2) on (001) Silicon. 
AD-A224 591/8/GAR 061,907 PC A01/MF A01 


ARO-23508.9-CH 


Organotransition-Metal Metallacarboranes. 15.(1) ~ Fe. Re 
cific B-Alkylation of ee eine Oy: (M lu) 
and (C5Me5)Co(Et2C2B3H5) Complex 

AD-A224 630/4/GAR 059,861 PC ‘A02/MF A01 


ARO-23591.6-CH 
Interactions of PF3 and PD3 with Clean, P-Covered and 
H(D)-Covered (100)-Oriented W Foil. 
AD-A225 148/6/GAR 059,901 PC A03/MF A01 
ARO-23654.21-PH 


Far-infrared Absorption by Small Silver Particles in Gelatin. 
AD-A224 588/4/GAR 059,883 PC A03/MF A01 


ARO-23932.15-MA 
Suatery Node Correction and Superconvergence in the 


EM 
AD-A224 773/2/GAR 061,001 PC A02/MF A01 
ARO-24074.1-MA 
po dh Condition of the B-Spline Basis May Be Hard to De- 


AD-AD24 722/9/GAR 061,000 PC A03/MF A01 
ARO-24092.11-MA 


Homoclinic Orbits for a Class of Hamiltonian Systems. 
AD-A224 900/1/GAR 061,004 PC A02/MF A01 


ARO-24373.24-MA-SDI 


Robust, Adaptive Filtering for Data Transmissio: 
AD-A224 853/2/GAR 060,112 PC A01 /MF A01 


ARO-24477.5-EL-SDI 
Carrier Collection and Scattering in Quantum Well and Su- 


perlattice Devices. 
AD-A224 619/7/GAR 061,837 PC A02/MF A01 
ARO-24559.12-CH 


Solution Behaviour of a Random lymer of 
ee et yen ag 


a 
2. Visco: Light Scattering Intensity Stud 
AD-A224 770/8/GAR 059,950 PC 'A02/MF A01 
ARO-24605.3-EG-UIR 


ZrO2 a Films for Packaging and Microelectronics Appli- 


Poets A225 096/7/GAR 061,939 PC A03/MF A01 
ARO-24623.29-EG-UIR 

Slit Die Viscometry at Shear Rates Up to 5 x 10 to the 6th 

— An Analytical Correction for Smali Viscous Heat- 

AB ADS 764/1/GAR 061,810 PC A02/MF A01 
ARO-24623.42-EG-UIR 


Measurements of Oil Film Thickness and Liner temperature 
at Top Ring Reversal in a Diesel Engine. 
AD-A224 626/2/GAR 060,952 PC A03/MF A01 


ARO-24626.106-PH-UIR 
Effect of an Aperture on the Spectrum of Partially Coherent 


ABA A224 780/7/GAR 061,842 PC A02/MF A01 
ARO-24626.109-PH-UIR 


Helical Sense in Thermotropic Liquid Crystal Copolymers in 
Relation to the Structure of a Pendant Chiral Moiety. 
AD-A224 779/9/GAR 059,951 PC A01/MF A01 


ARO-24626.112-PH-UIR 
Observation of the Collapse and Revival of a Rydberg Elec- 


tronic Wave Packet. 
AD-A224 778/1/GAR 061,992 PC A01/MF A01 
ARO-24629.12-LS-UIR 


Visualization of Epidermal Growth Factor (EGF) Receptor 
Aggregation in Plasma Membranes by Fluorescence Reso- 
nance vee A Transfer. Correlation of Receptor Activation 


DAS 246  PaS/0/GAR 061,140 PC A02/MF A01 


059,949 PC A03/MF A01 
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ARO-24629.15-LS-UIR 


Release of Calcium from Intracellular Stores in Rat Baso- 
philic Leukemia Cells Monitored with the Fluorescent Probe 


Chlortetracycline. 
AD-A224 727/8/GAR 061,095 PC A03/MF A01 
ARO-24629.20-LS-UIR 


Protein involved in Minichromosome Maintenance in Yeast 
Binds a Transcriptional Enhancer Conserved in Eukaryotes. 
AD-A224 744/3/GAR 061,139 PC A03/MF A01 


ARO-24629.33-LS-UIR 


Covalent Incorporation of 3’-O-(4-Benzoyl)benzoyl-ATP into 
a P2 Purinoceptor in Transformed Mouse Fibroblasts. 
AD-A224 743/5/GAR 061,096 PC A02/MF A01 


ARO-24629.44-LS-UIR 


Immunoglobulin E Receptor Cross-Linking Induces Oscilla- 
tions in Intracellular Free lonized Calcium in Individual 
Tumor Mast Cells. 

AD-A224 747/6/GAR 


ARO-24653.15-MA 


Strategy for Analysin EI Mixed and Pooled Exponentials. 
AD-AD4 632/0/GA 061,067 PC A03/MF A01 


ARO-24837.9-MS 


Point Defects with Lattice Distortion in CdTe and H 
AD-A224 634/6/GAR 061,908 PC A01/M 


ARO-24981.8-MS 


Real-Time Asynchronous/Synchronous Lock-in Thermal- 
Wave Imaging with and IR Video Camera. 
AD-A224 590/0/GAR 060,283 PC A01/MF A01 


ARO-25089.9-EL 


Electromagnetic Wave Theory. 
AD-A225 146/0/GAR 


ARO-25177.12-MS 


Ineffective Le: is in Metal Matrix Composites. 
AD-A224 621/3/GAR 060,904 PC A02/MF A01 


ARO-25177.13-MS 


Further Comments on Strer ning in Deformation Proc- 
essed Composite Materials (DPCM). 
AD-A224 620/5/GAR 060,903 PC A01/MF A01 


ARO-25299.6-PH 


Active-Passive Detection of Multipixel Targets. 
AD-A225 005/8/GAR 060,244 PC A03/MF A01 


ARO-25299.9-PH 


poor Mp yy oer and Communication. 
A225 147/8/GAR 060,245 PC A01/MF A01 


ARO-25344.5-MS 
Generation of Thermoplastic Composites from Blends of 


061,141 PC A03/MF A01 


MF 01 


061,997 PC A02/MF A01 


Liquid Crystalline Polymers with rar’ te 


AD-A224 899/5/GA 
ARO-25478.8-PH 
Optical Applications of Laser-Induced Gratings in Eu Doped 


Glasses. 

AD-A224 633/8/GAR 061,795 PC A02/MF A01 
ARO-25526.3-MS 

— of Nanocrystalline Powders by Magnetron Sput- 


ering. 
AD-Az2 777/3/GAR 061,914 PC A01/MF A01 
ARO-25561.3-CH-H 


Effects of Beta-Cyclodextrin on Selected Xanthene Dyes, 
po ag and Pyrromethane-BF(2) Complexes in Aqueous 


Soluti 
AD-A224 '589/2/GAR 060,892 PC A02/MF A01 
ARO-25604.1-LS-S 


Use of Receptor Sites for Generic Detection of Chemical 


nts and Toxins. 
AD-A224 652/8/GAR 061,092 PC A02/MF A01 
ARO-25774.2-LS 


Molecular Sensor Based on Olfactory Transduction. 
AD-A224 631/2/GAR 061,192 PC A03/MF A01 


ARO-25872.2-PH 
Electron Transport in Semiconductors under a Strong High 


Frequency Electric Field. 
AD-A224 786/4/GAR 061,916 PC A02/MF A01 
ARO-25872.4-PH 


Model of Phonon-Associated Electron Tunneling through a 
Semiconductor Double Barrier. 
AD-A224 784/9/GAR 061,915 PC A02/MF AO1 


ARO-26195.1-PH 


Electronic Raman Scattering in sey ena Quantum 
Wells: Field Effects and Charge-Density Domai 
AD-A224 592/6/GAR 061,834 PC 'A03/MF A01 


ARO-26195.2PH 


Page 9 Quantum Wells: Nonlinear eae ee Bistabi- 
and Negative Differential Capacitanc: 
A A225 149/4/GAR 061, 9040 PC A02/MF A01 


ARO-26213.35-EL 
Mode Coupling in a Penning Trap: Pi-Pulses and a Classical 


Avoided Crossi 
061,991 PC A01/MF A01 


PC A02/MF A01 


AD-A224 774/0/GAR 
ARO-26213.58-EL 


Femtosecond Dynamics of the Nonlinear Index Near the 
Band Edge in AiGaAs Waveguides. 
AD-A224 776/5/GAR 061,841 PC A01/MF A01 


ARO-26439.19-MS 


Review Strength, Deformation, Fracture Behaviour and 
Ductility of Aluminum-Lithium Alloys. 
AD-A225 150/2/GAR 060,968 PC A03/MF A01 


ARO-26651.6-EL 
Optimum Dielectric Overlay Thickness for Equal Even- and 
Odd- Mode Phase Velocities in Coupled Microstrip Circuits. 
AD-A224 721/1/GAR 060,292 PC A01/MF A01 
ARO-26656.1-MA 


Belief Combination and Propagation in a Lattice-Structured 


Inference Network. 
AD-A224 772/4/GAR 060,219 PC A03/MF A01 
ARO-26676.1-PH 


tical Memory Disks in Optical Information Processi 
AD-A224 625/4/GAR 060,119 PC A03/MF A01 


ARO-26822.2-CH 
Surface Photochemistry of Phosgene on Clean and lodine- 


Covered Ag(111). 
AD-A224 726/0/GAR 059,875 PC A03/MF A01 
ARO-26941.2-EL 


Theory of Landau Diamagnetism of Dirty Metal: 
AD-A225 151/0/GAR 061,941 PC 02/MF A01 


ARO-27574.2-MA 

Goodness of Fit Tests and Entropy. 

AD-A224 860/7/GAR 061,073 PC A03/MF A01 
ARO-27587.3-PH-F 

Femtosecond Hole-Burning and Nonlinear Dynamics of 


Quantum Confined Semiconductor-Doped Glasses. 
AD-A224 624/7/GAR 061,838 PC A02 ‘A02/MF A01 


ARO-27885.1-EL-CF 


Solid-State Sensor and Actuator Workshop Held in Hilton 
Head Island, South Carolina on 4-7 June 1990. 
AD-A224 850/8 060,324 Not available NTIS 


ARS-81-PT-1 
Proceedings of the International posium on Water 
Quality Modeling of Agricultural Non ‘oint Sources. Part 1. 
Held at Utah State University, Logan, Utah, on June 19-23, 


1988. 

PB90-258773/GAR 060,739 PC A18/MF A03 
ARS-81-PT-2 

Proceedings of the International Symposium on Water 


Quality Modeling of Agricultural Non-Point Sources. Part 2. 
Held at Utah State University, Logan, Utah on June 19-23, 


1988. 
PB90-258781/GAR 060,740 PC A20/MF A03 
ARTECH-J8350.48 


Evaluation of Commercial Additives for Fuel Stability En- 
hancement; Bottle Tests at 65 — Cc. 
AD-A224 868/0/GAR 060,443 PC A03/MF A01 


ASI690-316-90 
Experimental Evaluation of the Cueing Procedures Used 


with the Pilot's Line-of-Sight Reticle. 
AD-A224 935/7/GAR 061,198 PC A03/MF A01 


ASTDR/TP-88/17 


Toxicological Profile for Lead. 
PB90-267378/GAR 


AU-ARI-88-13 


Quality Improvement: Does the Air Force Systems Com- 
mand Practice What It Preaches. 
AD-A224 615/5/GAR 061,270 PC A09/MF A01 


AU-ARI-89-4 


Air Base Security: Developing an Operational Doctrine. 
AD-A224 640/3/GAR 060,252 PC ‘A04/MF A01 


AU-ARI-89-6 


Building Blocks in Space. 
AD-A224 614/8/GAR 


AVF-VSR-AFNOR-90-04 


Ada Compiler Validation Summary Report: Certificate 
Number: 900208A1.10243 THOMSON-CSF, Division CIMSA 
SINTRA AlsyCOMP-041, Version 4.23 VAX 3300 Host and 
THOMSON CM68 (68020/68881) Target. 

AD-A224 783/1/GAR 060,137 PC A03/MF A01 


AVSCOM-TM-90-C-005 
ee: Study Comparing Two Helicopter Planetary Re- 


AD-A224 '968/2/GAR 059,590 PC A03/MF A01 
AVSCOM-TR-90-C-003 


Influence of interfacial Shear Strength on the Mechanical 
Properties of SiC Fiber Reinforced Reaction-Bonded Silicon 


Nitride Matrix Composites. 
AD-A224 968/8/GAR 060,907 PC A03/MF A01 


AVSCOM-TR-90-C-007 


Expert System to Perform On-Line Controller Tuning. 
AD-A224 969/6/GAR 060,195 PC A03/MF A01 


BAE-WES-RP-GEN-EMC-049-T2.2 
Model _ a Leakage Through Joints at Radio 


Freque: 

N90- 23626/6/GAR 060,117 PC A03/MF A01 
BAW- 1643-8 

Axial blanket fuel n 


Progress report, April br 


ly. 
DE90013548/GAR 
BAW-2067-VOL-11 


Multiloop oo gy System Test (MIST): Final Report. MIST 
Phase IV Tes! 
NUREG/CR5395-V1 1/GAR 


061,263 PC A10/MF A02 


062,291 PC A04/MF A01 


and demonstration. Eighth 
une 1989 and project summa- 


061,667 PC A03/MF A01 


061,647 
PC A22/MF A03 
BAW-2099-VOL-11-ADD 


Multiloop Integral System Test (MIST): Final Report. MIST 
Phase IV Tests (Addendum). 


BMU-1990-250 


NUREG/CR-5395-V11-A/GAR 061,648 
PC A12/MF A02 
BBN-7165 


Monitoring CAP8 and SURAP Networks (SRNTN-12). 
AD-A224 992/8/GAR 060,097 PC A03/MF A01 


BBN-7172 

Radio-Parameter Selection — for Receiver-Directed 
Packet-Radio Networks (SRNTN-73). 

AD-A224 866/4/GAR 060,096 PC A05/MF A01 
BBN-7316 

Seismic Response to Sonic Boom-Coupled Rayleigh 


Waves. 
AD-A225 104/9/GAR 061,357 PC A12/MF A02 


1:50,000; een On- 
= Classificatie 
4 


it and 

N90-23784/3/GAR 
BCRS-89-11 

Visie van de Bcrs OP Het Esa i 

voor Aardobservatie (Vision of the Remote Sensing Man- 

agement — on the ESA Long Term Earth Obser- 

vation ‘ 

N90-23785/0/GAR 061,445 PC A03/MF A01 
BCRS-89-12 

Atmosferische Correctie van Satellietbeeiden in Het Kader 

van Het Friese Fronten Project (Atmospheric Correction of 

Satellite Pictures in the Framework of the Project Friese 

Fronten). 

N90-23786/8/GAR 
BCRS-89-24-PT-1 


VIERS-1 Project. The Delft Wind/Wave Experiment: Experi- 
ment and First Results, Part 1. 
N90-23779/3/GAR 061,452 PC A07/MF A01 


BCRS-89-25 


Sea Bottom T 
N90-23854/4/GA\ 


BEA-OD-90-2 


Balance of Pa of the United States: Concepts, Data 
Sources, and Estimating Procedures. 
PBS90-268715/GAR 059,836 PC A08/MF A01 


BEA-REA-90-1 
BEA Regional Projections. Volume 1. State Projections to 
2040. 


PB90-264532/GAR 059,833 PC A07/MF A01 
BEA-REM-90-9 
Local Area Personal Income, 1983-88. Volume 3. Plains 


Region. 
PB90-271701/GAR 059,837 PC A10/MF A02 
BIOLOGICAL-90(2) 


Evaluating Soil Contamination. 
PB90-267444/GAR 


BMI-2139-VOL-6 
Radionuclide Release Calculations for Selected Severe Ac- 
cident Scenarios. Supplemental Calculations. 
NUREG/CR-4624-V6/GAR 


061,643 
PC A17/MF A02 


061,446 PC A03/MF A01 


with X-Band Slar. 
061,745 PC A0S/MF A01 


060,755 PC A03/MF A01 


BMU-1990-243 


Strahlenexposition der Arbeitskraefte und Abgabe radioak- 
tiver Stoffe mit der Fortluft bei der Wiederaufarbeitungsan- 
lage Karlsruhe. (Occupational radiation exposure and gase- 
b~ radioactive releases of the Karlsruhe reprocessing 


nt). 
i8/890-81991/GAR 060,688 PC E09 
BMU-1990-246 


Untersuchung der Organisationsstruktur von Kernkraftwer- 
ken und ihres Zusammenwirkens mit uebergeordneten Or- 
ganisationsstrukturen. 2. Zusammenwirken des 
Kernkraftwerkbetriebes im Rahmen der uebergeordneten 
(Investigation of organizational 

power plants and their cooperation 

with superordinate organizational structures. Phase 2. Inter- 
— of nuclear power plant operation with superordinated 


tional structures) 
Th 7890-81394/GAR 060,559 PCEI7 
BMU-1990-247 
Moeglichkeiten der Rueckfuehrung gereinigter Abgase in 
einer Wiederaufarbeitungsanlage zur Minimierung der Strah- 
lenexposition in der Umgebung. (Possibilities of recycling 
decontaminated off-gases in a fuel reprocessing plant in 
order to minimize the environmental radiation exposure). 
TIB/B90-81396/GAR 060,689 PC E14 


BMU-1990-249 


Belastungen auf Systemkomponenten von LWR-Aniagen 
waehrend Stoerfalitransienten. (Loads on LWR plant com- 
ponents during accident transients). 

TIB/B90-81395/GAR 061,656 PCE11 


BMU-1990-250 


Verhalten der RBMK-1000-Aniage bei Reaktivitaetsstoer- 
faellen im Teillastbereich - ergaenzende Untersuchungen. 
(Behaviour of the RBMK-1000 plant during reactivity dis- 
turbances under part load reduction - completing investiga- 


tions). 
TIB/B90-81393/GAR 061,655 PC E07 


December 1,1990 OR-13 





NTIS ORDER/REPORT NUMBER INDEX 


BNL-NUREG-52236 


Evaluation of the Effects of Local Control Station Design 
tions on Human Performance and Nuclear Power 


Plant Risk. 
NUREG/CR-5572/GAR 061,649 PC A04/MF A01 
BNL-42887 


_— and finish of grazing incidence mi 
90012872/GAR 062,029 PG A03/MF A01 


BNL-43549 
i determination of optical =e — 
properties of an evaporating aqueous solution 
DE90010652/GAR a 059,905 PC A02/MF A01 


BNL-43635 
Density waves driven by a high harmonic cavity. 
DE90013735/GAR bites 062,136 PC AQ1/MF A01 
BNL-43645 
Isotope and Cs vapor effects in an H(sup (minus)) volume 
with idal chamber. 


source a § 

DE90013734/GAR 062,135 PC A01/MF A01 
BNL-43671 

~~ fae injection of linac beam into the Brookha- 


ven AGS. 

DE90013733/GAR 062,134 PC A01/MF A01 
BNL-43678 

Evolution of longitudinal equilibrium distribution in the adia- 

batic regime. 

DE90013738/GAR 062,137 PC A01/MF A01 
BNL-43679 


Beam (nu)-spread due to field errors in RHIC. 
BEe0013744/GAR 062,141 PC A01/MF A01 


BNL-43680 


ection scheme for RHIC. 


DEBOOTS740/GAR 062,138 PC A01/MF A01 
BNL-43684 


Multipole expansion for the field of vacuum chamber eddy 
currents. 


DE90013745/GAR 062,142 PC A01/MF A01 
BNL-43685 

Intrinsic space charge resonances and the space charge 

limit. 


lit 
DE90013746/GAR 062,143 PC A01/MF A01 
ee 1 


‘ast excitation 
DEgOO! 3739/ oan 
BNL-44728 


Transformation and deposition of atmospheric nitrogen spe- 
cies: A view from the aqueous side. 
DE9001 3737/GAR 059,722 PC A02/MF A01 
BNL-44732 


Fracture-EXAFS: A new method for the study of interfaces 
in thin films and polycrystalline materials. 
DE90013736/GAR 059,929 PC A02/MF A01 


BNL-44737 
Nuclear structure/nuclei far from stability. Report of Work- 


ng Group Il. 
DE90013732/GAR 062,133 PC A03/MF A01 
BNL-44749 

Brookhaven Accelerator Test Facility photocathode gun 


and transport beamline. 

DE90013741/GAR 062,139 PC A04/MF A01 
BNL-44751 

High brightness photocathode injector for BNL Accelerator 


Test Facil 
062,140 PC A03/MF A01 


development. 
061,862 PC A03/MF A01 


lity. 
DE90013742/GAR 
BNL-44763 


Search for the flavor- neutral current decay K(sup 


-changing 
+ _) (yields) (pi)(sup + ) (nu)(bar (nu)). 
0E90013747/GAR 062,144 PC A02/MF A01 


BNL-44768 


i See Radiation-induced X-Ray 


Fluorescence 
DE90013743/GAR 
BNL-52219 


International or Accounting for nuclear materials. 
DE90012751/GA 061,660 PC A03/MF A01 
goo 


059,855 PC A03/MF A01 


New quantum representation for canonical gravity and 
su(2 Yang-Mills — 
TIB/BS0-81420/GAR 062,283 PC E07 


BONN-HE-90-03 
Identities for noncovariant-gauge integrals in the n sub mue 


) -formalism. 
TIB/B90-81421/GAR 062,284 PC E07 
BP-589-R0490-1M-A 
ior pace athe tag cfg questions about low- 
level radioactive waste disposal in the United States. 
DE9001 3748/GAR 061,609 PC A03/MF A01 
BR106069 


Elastomer tibility Studies. 
N90-23542/5/GAR 
BRL-CR-635 


Processes for Assessing the Thermal Stability of Han- 
. Revision. 


Based Liquid Propeliants. R 
AD-A224 999/3/GAR 061,775 PC A05/MF A01 
BRL-CR-636 


060,936 PC A07/MF A01 


Nitrat lity Tests with V: 
oe ae pate hey ved es ‘arious 


OR-14 VOL. 90, No. 23 


AD-A224 594/2/GAR 
BRL-MR-3836-PT-2 
Polynomial Definition of Discrete Field Points of Map of Dif- 


fusion Equation. Part 2. 
AD-A224 595/9/GAR 061,989 PC A03/MF A01 
BRL-MR-3847 


Database Storage System and the Sonic Digitizer Method 
for Radiographic Data Reduction Used by the Penetration 


Mechanics Branch. 
AD-A224 800/3/GAR 061,785 PC A06/MF A01 
BRL-MR-3851 


Methodology for Quantitative Comparison of Experimental 
to Predicted Chemical Deposition Data. 
AD-A224 877/1/GAR 061, 267 PC AO5/MF A01 


BRL-SP-86 


Annual Conference on Han-Based Liquid Propellants (5th) 
Held in Aberdeen Proving Ground on 22-24 August 1989. 
AD-A225 016/5/GAR 061,776 PC A15/MF A02 


BRL-TR-2888 
Transitional Ballistics, Aeroballistics and Jump Characteris- 
tics of a 25-MM-AP Training Projectile with Base Bleed. 
AD-A224 998/5/GAR 061,774 PC A04/MF A01 


BRL-TR-3112 
Test Results form a Two-Stage Traveling Charge Liquid 


Propellant Gun. 
AD-A224 593/4/GAR 061,770 PC A03/MF A01 
BRL-TR-3113 


Vulnerability Science: A Response to a Criticism of the Bal- 
listic Research Laboratory's Vulnerability Modeling Strategy. 
AD-A224 785/6/GAR 060,795 PC A03/MF A01 


BRL-TR-3121 


Cure Simulation of Thick Thermosettin 

AD-A224 885/4/GAR 060, 
BRL-TR-3126 

Borohydride Catalysis of Nitramine Thermal Decomposition 

and Combustion. 3. Literature Review and Wrap-Up Discus- 

sion of Possible Chemical Mechanisms. 

AD-A224 918/3/GAR 061,773 PC A03/MF A01 


BROWN-HET-758 
ph nae — for a research program in theoretical high 


Deasorasaa/¢ 3322/GAR 062,078 PC A03/MF A01 
BULL-90-6 


Brazil: International Customs Journal, 
1990-1991. 
PB90-268590/GAR 


BUMINES-B-690 
Bureau of Mines Development of Titanium Production 


Technol 
060,984 PC A07/MF A01 


061,771 PC A06/MF A01 


5 Re Roa MF A01 


13th Edition, Year 
059,841 PC A17/MF A03 


nology. 
PB90-266669/GAR 
BUMINES-IC-9149 
Coal Mine Bumps: Five Case Studies in the Eastern United 


States. 
PB90-265505/GAR 061,401 PC A03/MF A01 
BUMINES-IC-9160 


Lead Reduction in Ambient Air: Technical Feasibility and 
Cost Analysis at Domestic Primary Lead Smelters and Re- 


fineries. 

PB90-266594/GAR 060,651 PC A04/MF A01 
BUMINES-IC-9177 

Selected Significant Mineral Deposits in Alaska: A Minerals 


Availability System Overview. 
PB90-266651/GAR 061,409 PC A07 


BUMINES-IC-9185 
Mine Safety Education and Training Seminar. Proceedings: 
Bureau of Mines Technology Transfer Seminar, Pittsburgh, 
PA., May 17, 1988; Beckley, WV., May 19, ee St. Louis, 
MO., May 24, 1988: and Reno, NV., May 26, 1988. 
PB90-265570/GAR 061,403 PC A07/MF A01 


BUMINES-IC-9187 
Penn sar Availability and Supply: A Minerals Availability 


—— 
PB90-265562/GAR 061,402 PC A05/MF A01 
BUMINES-IC-9193 

Characterization of the 1986 Metal and Nonmetal Mining 


Workforce. 
PB90-265398/GAR 061,399 PC A04/MF A01 
BUMINES-IC-9195 
New emmy y | Technology from the Bureau of Mines. 
oan < an Open Industry Briefing. Held in Associa- 
ion with Electric Furnace Conference on December 8, 
1987, Chicago, IL. 
PB90-266586/GAR 
BUMINES-IC-9196 


Water Use in the Domestic Nonfuel Minerals Industry. 
PB90-265604/GAR 061,406 PC A04/MF A01 


BUMINES-IC-9205 


Emission Products from Combustion of Conveyor Belts. 
PB90-265489/GAR 060,649 PC A03/MF A01 


BUMINES-IC-9206 


Recent Developments in Metal and Nonmetal Mine Fire 
Protection. Proceedings: Bureau of Mines Technol 

Transfer Seminars, Denver, CO., October 18-19; Detroit, 
Mi., October 20-21; Las Vegas, NV., November 1-2; and 


ame, WA., November 3-4, 1988. 
PB90-265471/GAR 061,400 PC A05/MF A01 
BUMINES-IC-9213 


Strontium: Uses, Supply, and Technology. 


060,943 PC A0S5/MF A01 


PB90-265596/GAR 
BUMINES-iC-9220 


Talc industry: An Overview. 
PB90-265380/GAR 


BUMINES-IC-9222 


Position and Heading Determination of a Continuous Mining 
Machine Using an Angular an te ystem. 
PB90-265588/GAR 061,404 A03/MF A01 


BUMINES-IC-9227 
Computer-Assisted Continuous Coal Mining System-Re- 


search Program Overview. 
PB90-265612/GAR 061,407 PC A03/MF A01 
BUMINES-IC-9235 


Reducing Back Injuries in Low-Coal Mines: Redesign of 


Materials-Handling Tasks. 
PB90-265620/GA\ 061,408 PC A03/MF A01 
BUMINES-IC-9237 


es Silicon for Infrared Detectors: A Materials 


erspective. 
PB90-265547/GAR 060,290 PC A03/MF A01 
BUMINES-RI-9144 


Rigid-Body and Elastic Solutions to Shield Mechanics. 
PB90-268848/GAR 061,421 PC A03/MF A01 


BUMINES-RI-9162 


Roof Truss Contact Forces. 
PB90-268830/GAR 


BUMINES-RI-9171 


Beach Characteristics of Mine Waste ks 3 
PB90-268822/GAR 060,715 A03/MF A01 


BUMINES-RI-9173 
Loading Characteristics of Pillars in Multiple-Seam Mining 


Operations. 
PB90-268855/GAR 061,422 PC A03/MF A01 
BUMINES-RI-9176 


Comparative Study of Pillar Load Transfer Associated with 


Multiple-Seam Mining. 
PB90-268897/GAR 061,423 PC A03/MF A01 
BUMINES-RI-9189 


Relationship between Horizontal Stresses and Geologic 
Anomalies in Two Coal Mines in Southern Illinois. 
PB90-268814/GAR 061,419 PC A03/MF A01 


BUMINES-RI-9190 
Recovery of Cobalt from Spent Copper Leach Solutions-im- 
proved Elution and Impurity Removal Techniques, with Re- 


vised Process Economics. 
060,985 PC A03/MF A01 


061,405 PC A03/MF A01 


060,889 PC A03/MF A01 


061,420 PC A03/MF A01 


PB90-268889/GAR 
BUMINES-RI-9192 
Rapid o- Sampli 


scopic and Analytical 
PB90-268756/GAR 


BUMINES-RI-9193 


Preliminary Evaluation of the Relationship of Bit Wear to 
Cutting Distance, Forces, and Dust Using Selected Com- 
mercial and Experimental Coal- and Rock-Cutting Tools. 

PB90-269184/GAR 061,424 PC A04/MF A01 


BUMINES-RI-9196 


Inhibition of Spontaneous Combustion of Coal. 
PB90-268764/GAR 061,415 PC A03/MF A01 


BUMINES-RI-9198 
Case Study of the Effects of Longwall Mining Induced Sub- 
sidence on Shallow Ground Water Sources in the Northern 


Appalachian Coalfield. 
061,384 PC A03/MF A01 


during Full-Scale Explosions-Micro- 
valuation. 
061,414 PC A03/MF A01 


PB90-268798/GAR 
BUMINES-RI-9202 


Control of Airborne Respirable Dust in the Face Area with 
Water Sprays Using a Full-Scale Laboratory Model. 
PB90-268806/GAI 061,418 PC A03/MF A01 


BUMINES-RI-9220 


Two-Leg Longwall Shield Mechanics. 
PB90-268731/GAR 061,413 PC A03/MF A01 


BUMINES-RI-9224 
Foundation Response to Subsidence-induced Ground 


Movements: A Case Study. 
PB90-268780/GAR 061,417 PC A03/MF A01 


BUMINES-RI-9225 


Causes and Control of Coal Mine Bumps. 
PB90-268772/GAR 061,416 PC A03/MF A01 


BUMINES-RI-9229 


intercomparison of North American Radon Progeny Meas- 
urement Methods and Equipment. 
PB90-268749/GAR 061,511 PC A03/MF A01 


BW-51-1177082-02-VOL.1 


Babcock and Wilcox BR-100 100-ton rail/barge a! fuel 
shipping cask. Preliminary design report: Volume 
DE90013716/GAR 061,598 PC A. AIT/MF A02 


BW-51-1177082-02-VOL.2 


Preliminary design r 
ton rail/barge spent 
DE90013717/GAR 


CA-5/89 


Esprit 820:QUIC. QUIC Toolkit Dersonstrator Applications. 
N90-23590/4/GAR 060,829 PC A03/MF A01 
CA-6/89 


Wearing of Cryomechanisms at 4 K. 
N90-24139/9/GAR 061,797 PC A02/MF A01 


: Babcock and Wilcox BR-100 100- 
| shipping cask. Volume 2. 
081,599 PC A14/MF A02 





NTIS ORDER/REPORT NUMBER INDEX 


CA-7/89 
K Based System for Hermes Orbital Operations 


Ground Support. 
N90-23443/6/GAR 062,298 PC A03/MF A01 
CA-8/89 


Autonomous Low Earth Orbit Navigation. 
N90-23458/4/GAR 12,301 


CACR-90-01 
Modelling Bathymetric Control of Near Coastal Wave Cli- 


mate. Report 2. 
AD-A225 131/2/GAR 061,722 PC A09/MF A01 
CCMS-90/06 
Seocine States in Laminated Composite Three-Point Bend 
Specimens: An ea Correlation Study. 
PB90-264599/GA 060,832 PC A16/MF A02 


CDOH-DH-SM-89-9 

Resilient Properties of Colorado Soils. 

PB90-266305/GAR 060,031 PC A04/MF A01 
CDOH-DTD-R-89-14 

Sawed Joints in AC Pavement. 

PB90-266123/GAR 
CDOH-DTD-R-89-15 

Evaluation of Miramat Erosion Control Fabric. (Project BRS 


0037(2)). 
PB90-266529/GAR 


CERC-MP-90-4 
Maximum Periodic Wave Runup on Smooth Slopes. 
AD-A225 003/3/GAR 059,976 PC A03/MF A01 
CERL-TR-E-90/10 
Performance of an Ice-in-Tank Diurnal ice Storage Cooling 


System at Fort Stewart, Georgia. 
AD-A224 739/3/GAR ‘060,508 PC A03/MF A01 


CERL-TR-M-90/16 
Nondestructive Evaluation and Inspection Programs for Per- 


shing II Motors. 
AD-A225 009/0/GAR 061,335 PC A03/MF A01 
CERL-TR-N-90/12 
Management Options for Mitigating Natural Resource Train- 
ing Impacts on Army Installations. 
AD-A224 891/2/GAR 061,281 PC A03/MF A01 


CESAR-90/15 


Proceedings of the 1989 CESAR/CEA (Center for Engi- 
— Systems Advanced Research/Commissariat a |’En- 
ttomique) workshop on autonomous mobile robots 


By 30-June 1, 1989). 
060,847 PC A18/MF A03 


PC A02/MF A01 


060,008 PC A03/MF A01 


061,450 PC A03/MF A01 


DE90011283/GAR 
CETHA-IR-CR-90010 
RCRA Facility Investigation. Phase 1. Summary Report for 


Known Releases Units, Tooele Army Depot, South Area. 
AD-A225 157/7/GAR 060,692 PC A06/MF A01 


CETHA-TE-CR-89044 
Purity Determination of Standard eee Reference Ma- 


terials by Differential Scanning Calorimet 
AD-A224 669/2/GAR 067, W72 ‘PC AO3/MF A01 


CETHA-TE-CR-90056 
aie of a Field Kit for Detection of TNT in Water and 


ils. 

AD-A224 670/0/GAR 060,723 PC A03/MF A01 
CHI-TR-900531.8704 

Validation and Application of COGNET Model of Human- 

Computer Interaction in Naval Air ASW. 

AD-A224 674/2/GAR 061,266 PC A05/MF A01 
CM-75 

Diurnal Ozone Cycle in a Coniferous Forest: The Impor- 


tance of Meteorology and Chemistry. 
N90-23795/9/GAR 060,640 PC A03/MF AO1 


CM-77 
Cloud Volume Statistics for Southern Sweden. 
N90-23830/4/GAR 059,727 PC A03/MF A01 
CNA-216 
NSPCG user’s guide: Version 1.0: A package for solving 


large sparse linear systems by various iterative methods. 
DE90013969/GAR 060,157 PC A05/MF A01 


CNA-220 
Some parallel algorithms on the four processor Cray X-MP4 


supercomputer. 
DE90013972/GAR 060,160 PC A03/MF A0O1 
CNA-223 


Search for omega. 

DE90013963/GAR 
CNA-224 

Dual adaptive procedure for the automatic determination of 


iteration parameters for Chebyshev acceleration. 
DE90013965/GAR 061,016 PC A03/MF A01 


CNA-228 


Overview of NSPCG: A nonsymmetric preconditioned con- 

jugate gradient package. 

DE90013970/GAR 
CNA-229 


Conference on iterative methods for large linear systems. 
Final program. 
061,017 PC A05S/MF A01 


061,014 PC A03/MF A01 


060,158 PC A03/MF A01 


DE90013967/GAR 
CNA-230 

Vectorization of ITPACK 2C. 

DE90013966/GAR 
CNA-232 

ITPACKV 2D user’s guide. 


060,155 PC A02/MF A01 


DE90013971/GAR 
CNA-233 

Recent vectorization and parallelization of ITPACKV. 

DE90013968/GAR 060,156 PC A03/MF A01 
CNA-243 

Parallel multilevel methods. 

DE90013964/GAR 
COELMN/PD-89/02 

Evaluation of the National Register Eligibility of the Vermil- 

ion Lock, Vermilion Parish, Louisiana. 

AD-A225 142/9/GAR 059,979 PC A07/MF A01 
COELMN/PD-89/03 

Cultural Resources Investigations in the Vicinity of Fort 

Jackson, Plaquemines Parish, Louisiana: The Proposed 


Solari Borrow Area. 
AD-A225 198/1/GAR 059,739 PC A03/MF A01 


CONF-850771-13 
Elementary design and scaling considerations of storage 


ing colliders. 
062,220 PC A03/MF A01 


060,159 PC A03/MF A01 


061,015 PC A03/MF A01 


DE90014091/GAR 
CONF-860870-22 

Conventional facilities considerations in the configuration of 

a major accelerator laboratory. 

DE90014236/GAR 
CONF-861033-1 

Densified refuse derived fuel: An alternative energy source. 

DE90013668/GAR 060,963 PC A01/MF A01 
CONF-870302-259 

Response to operating conditions of the SSC magnet using 


nonlinear finite element analysis. 
DE90014111/GAR 062,237 PC A01/MF A01 


CONF-870821-16 


Hadron colliders beyond the Z(sup 0). 
DE90013776/GAR 062,163 PC A05/MF A01 
CONF-870908-15 


Studies of plasma self-organization in toroidal pinches. 
DE90013468/GAR 061,884 PC A03/MF A01 
CONF-880494-2 


Million revolution accelerator beam instrument for logging 


and evaluation. 
062,049 PC A02/MF A01 


062,248 PC A01/MF A01 


DE90013044/GAR 
CONF-880695-72 

Status of the SSC lattice design. 

DE90013040/GAR 
CONF-880717 

Nonlinear dynamics in the SSC Experiment E778. 

DE90013030/GAR 062,037 PC A03 
CONF-88 1086-1 

EC wind power penetration study - ENEL perception. 

DE90795378/GAR 060,525 PC A02 
CONF-890207-41 

Achieving consensus in environmental programs. 

DE90013223/GAR 060,703 PC A02/MF AO1 
CONF-890240-6 


Electric vehicle battery R&D in the context of a propulsion 


system. 
DE90013667/GAR 062,377 PC A02/MF A01 
CONF-890270-26 


Quench start localization in full-length SSC R and D di- 


poles. 

DE90013029/GAR 062,036 PC A02/MF A01 
CONF-890335-278 

Controlling the crossing angle in the SSC. 

DE90013027/GAR 062,034 PC A02/MF A01 
CONF-890379-19 

Radiation levels in SSC calorimetry. 

DE90013016/GAR 062,033 PC A03/MF A01 
CONF-890379-20 

Depth of calorimetry for SSC experiments. 

DE90013033/GAR 062,040 PC A02/MF A01 
CONF-890379-21 

Energy scaling of low-energy neutron yield, the e/(pi) ratio, 

and hadronic response in a calorimeter. 

DE90013244/GAR 062,069 PC A03/MF A01 
CONF-890525-1 

Transformation and deposition of atmospheric nitrogen spe- 


cies: A view from the aqueous side. 
DE90013737/GAR 059,722 PC A02/MF A01 


CONF-890615-2 
Object-oriented poo, equation-based submodels, 


and system reduction in S! 
DE90013872/GAR ‘060,548 PC A03/MF A01 
CONF-890634-2 


Alarm Processing System. 
DE90013091/GAR 


CONF-890701-28 
Quench characteristics of full-length SSC R&D dipole mag- 


nets. 
DE90013243/GAR 
CONF-8907 18-36 
— in Ti(sub 2)CaBa(sub 2)Cu(sub 2)O(sub 8) and 
Ti(sub 2)Ba(sub 2)CuO(sub 6) studied by pair distribution 
function and Rietveld analysis. 
DE90013669/GAR 


CONF-8907 18-37 


Symmetry breaking oxygen displacement in superconduct- 
ing oxides. 


062,046 PC A01/MF A01 


061,630 PC A03/MF A01 


062,068 PC A02/MF A01 


061,956 PC A01/MF A01 


CONF-900179-SUMMS 


DE90013670/GAR 
CONF-890770-12 
Fong experience in using laser acoustic sensing for inspec- 


DE90012954/GAR 062,319 PC AO1/MF A01 
CONF-890786-2 


Quench origins. 
DE90013768/GAR 


CONF-890802-31 


oo and finish of grazing incidence mi 
DE90012872/GAR 062,029. °C A03/MF A01 


CONF-890850-9 
Mechanical analysis of different yoke configurations for the 


SSC di 
062,038 PC A02/MF A01 


061,957 PC A01/MF A01 


062,155 PC A03/MF A01 


ipole. 
DE90013031/GAR 
CONF-890859 
12. European crystallographic meeting. V. 2. Collected ab- 


stracts. 

DE90706092/GAR 061,962 PC A19/MF A03 
CONF-890872-12 

Backgrounds from overlapping events at the upgraded Te- 


vatron. 
DE90013329/GAR 062,082 PC A01/MF A01 
CONF-890872-13 


Report of the fixed target heavy quark worki \ 
DE90013888/GAR a ” : PC Ao4/MF A01 


CONF-890874 


Workshop on high heat load x-ray optics. 
DE90011799/GAR 062,004 PC A22/MF A03 


CONF-890916-6 
Microbial desulfurization of alkali solubilized Illinois No. 6 


coal. 
DE90013868/GAR 060,478 PC A01 
CONF-891013-8 


TRUEX process solvent cleanup with solid sorbents. 
DE90013887/GAR 061,670 PC A03/MF A01 


CONF-89 1098-8 
Impact, hazard, and risk assessment of toxic effects on 


nonhuman organisms. 
DE90014204/GAR 060,772 PC A03/MF A01 
CONF-891119-123 


Studies on ion scatteri 
to ion beam sputter 
films. 
DE90010071/GAR 


CONF-891119-125 
Critical current density, flux creep, and microstructure in a 


Bi-Sr-Ca-Cu-O system. 
DE90010457/GAR 060,873 PC A01/MF A01 
CONF-891163-2 


a measurements on optical materials for use in high- 


k-power lasers. 
5E90013489/GAR 061,857 PC A03/MF A01 
CONF-891163-3 


Laser damage database at 1064 nm. 
DE90013490/GAR 061,858 PC A03/MF A01 


CONF-900135-11 
Experimental results from studies on nucleus-nucleus colli- 


sions at hi +. 
062,009 PC A03/MF A01 


ind sputtering processes relevant 
ion of multicomponent thin 


061,948 PC A01 


DE900122: 
onpthine 


Improved limit on the mass of (bar (nu))(sub e) from the 
beta decay of molecular tritium. 
DE90013159/GAR 062,061 PC A02/MF A01 


CONF-900135-13 


Research at SLAC towards a 0.5 TeV linear collider. 
DE90013585/GAR 062,113 PC A03/MF A01 


CONF-900135-14 
Charged-particle inclusive distributions from hadronic Z(sup 


0) decays. 
DE90013567/GAR 062,097 PC A01/MF A01 
CONF-900135-15 


Sueies Or ope gertiies gratiess eZ teen ame 
DE90013572/GAR 062,101 PC A02/MF A01 


CONF-900135-17 


Search for the flavor-changing neutral current decay K(sup 
+ ) (yields) (pi)(sup + ) (nu)(bar (nu)). 
DE90013747/GAR 062,144 PC A02/MF A01 


CONF-900140-29 
Development of a drug assay using surface-enhanced 


Raman 

DE90012992/GAR 061,101 PC A02 
CONF-900143-35 

Monolithically integrated detector-preamplifier on high-resis- 


tivity silicon. 

DE90013844/GAR 062,179 PC A02/MF A01 
CONF-900147-3 

Complex fragment production in 50 MeV/A (sup 197)Au + 


ig) 
(sup 12)C, (sup = and (sup nat)Cu reactions. 
DE90013846/GAR 062,180 PC A03/MF A01 


CONF-900179-SUMMS 


Lectures from the workshop 
strahlung, January 25-26, 1990 
DE90012740/GAR 


on nucleon-nucleon brems- 
” 062,027 PC A05S/MF A01 


December 1,1990 OR-15 
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CONF-900182-2 


Radiant transfer due to lighting: An example of symbolic 
model generation for the simulation problem analysis 


kernel. 

DE90013360/GAR 059,796 PC A04/MF Ao1 
CONF-900193-2 

Soviet-American gallium experiment at Baksan. A status 


5£90013166/GAR 062,064 PC A02/MF A01 
CONF-900193-3 
Xe/D(sub 2) cross-section ratios at low X(sub Bj) from 


muon scattering at 490 GeV/c. 
DE90014385/GAR 062,257 PC A02/MF A01 
CONF-900210-48 


Tabletop exercises: Cooperative training for transportation 


incidents. 
DE90013220/GAR 062,408 PC A01/MF A01 
CONF-900210-49 
matic issues affecting the implementation of the 


five-year 3 
DE90013221/GAR 060,702 PC A02/MF A01 
CONF-900210-50 
Institutional factors affecting DOE waste management and 
environmental restoration planning. 
DE90013218/GAR 060,701 PC A02/MF A01 


CONF-900210-51 
a through the PIP Concurrence System improves 


informa among DOE managers. 
DE90013216/GA 060,814 PC A02/MF A01 
CONF-900210-52 


Radioactive and hazardous materials transportation: What 


local officials are telling us. 
DE90013215/GAR 061,521 PC A01/MF A01 


CONF-900210-53 


Performance-assessment support for the design of the 

Yucca Mountain exploratory-shaft facility. 

DE90013370/GAR 061,581 PC AQ2/MF A01 
CONF-900214-3 


Representing processes in the extended entity-relationship 


DE90013350/GAR 060,816 PC A02/MF A01 
CONF-900289-5 
Laser system of the optically pumped ion source at 


TRIUMF. 

DE90013102/GAR 062,053 PC A02/MF A01 
CONF-900289-6 

Narrow structures observed in the p-p analyzi 

DE90014348/GAR 062,252 PC 
CONF-900306-1 


Estimating the effect of generating unit age on EFOR and 
EAF for coal-fired steam units operating between 1964 and 


1981. 

DE90013690/GAR 060,354 PC A03/MF A01 
CONF-900312-1 

Soft x-ray resist characterization: Studies with a laser 


plasma x-ray source. 

DE90013493/GAR 060,309 PC A02/MF A01 
CONF-900331-11 

Experimental results concerning global observables from 

the CERN SPS heavy ion program. 

DE90012285/GAR 062,008 PC A03/MF A01 
CONF-900331-12 

Workshop on heavy ion physics at the AGS: Outlook. 

DE90013809/GAR 062,178 PC A03/MF A01 
CONF-900348-10 


Numerical studies of the SSC injection process: Long term 
DE90013245/GAR 062,070 PC A03/MF A01 


CONF-900368-10 


Flashiamp pumping of Nd:glass disk amplifiers. 
DE90013482/GAR 061,855 PC A03/MF A01 
CONF-900388-3 


Neural network tutorial for high —- physicists. 
DE90013847/GAR 062,181 PC A03/MF A01 


CONF-900388-4 
a approach to the problem of photon-pair 


combina’ 
062,246 PC A02/MF A01 


52/ME A01 


5E90014212/GAR 
CONF-900419-6 

Temperature and concentration dependence of SiC deposi- 

tion on Nicalon fibers. 

DE90014214/GAR 060,882 PC A03/MF A01 
CONF-900423-1 

High magnetic field multipoles generated by superconduc- 

tor magnetization within a set of nested superconducting 


correction coils. 
DE90014187/GAR 062,245 PC A02/MF A01 


CONF-900451-4 
a target tracking in a wide-field-of-view camera 
DE90013488/GAR 061,265 PC A02/MF A01 
CONF-900466-63 
Incoherent imaging of materials structure and composition 


by Z-contrast st 
DE90012789/GAR 061,950 PC A03 
CONF-900466-67 


Formation of cubic Li(sub 2) phases from Al(sub 3)Ti and 
Aigeub Sha) by wanaiton mote substitutions for ri — 


OR-16 VOL. 90, No. 23 


DE90012288/GAR 
CONF-900466-68 


Fractal structure and fractal time in silica sol 
DE90013197/GAR 060,877 


CONF-900466-69 


= tics and configurations of lattice defects in CuTi. 
DE 19685/GAR 060,974 PC A01/MF A01 


CONF-900466-70 


Fracture-EXAFS: A new method for the study of interfaces 
in thin films and polycrystalline materials. 
DE90013736/GAR 059,929 PC A02/MF A01 


CONF-900466-71 
Designing precipitation-strengthened 


h-temperature ications. 
nghemperte ao 060,941 PC A03/MF A01 


CONF-900466-72 


Epitaxial growth of copper on the (111) surface of silicon. 
Beecots 17/GAR 061,959 PC A02/MF A01 


CONF-900466-73 


Microtomy of | 
DE90014182/GAR 


CONF-900491-8 
Neutron dosimetry for Hiroshima A-bomb survivors using 


AMS. 
DE90012991/GAR 061,225 PC A03/MF A01 
CONF-900505-7 


TEXTOR helium self-pumping experiment: Design, plans, 
and supporting ion-beam data on helium retention in nickel. 
DE90013678/GAR 061,476 PC A03/MF A01 


CONF-900505-8 
Sapietes of toroidal energy deposition asymmetries in 


DE90014362/GAR 061,479 PC A03/MF A01 
CONF-900528-2 
Phase diagram of anisotropic two-dimensional quarter-filled 


band of interacting electrons. 
059,921 PC A02/MF A01 


060,971 PC A02/MF A01 


A03/ MF A01 


iron-aluminides for 


particle zeolites for TEM. 
060,881 PC A02/MF A01 


DE90013171/GAI 
CONF-900534-2-REV.1 


Nocturnal flow on a western Colorado slope. Revision 
DE90013283/GAR 061,375 PC A02/MF A01 


CONF-900546-12 


Interface effects and fracture in Nicalon/SiC composites. 
DE90012925/GAR 060,913 PC A03/MF A01 


CONF-900556-1 
Remedial action decision process. 
DE90014209/GAR 060,709 PC A03/MF A01 
CONF-900557-13 
Thomson eee diagnostic for the Microwave Tokamak 


Experiment. 

DES0013487/GAR 061,886 PC A03/MF A01 
CONF-900562-7 

Calculation of the solubilities of oxides in molten carbon- 


ates. 

DE90013682/GAR 059,928 PC A03/MF A01 
CONF-900563-9 

Detection system characteristics using (252)Cf ionization 


chambers. 
DE90011702/GAR 061,489 PC A03/MF A01 
CONF-900563-13 


Nuclear enenny with Si PIN diode detectors at room 


temperatu 
DE9001 3681 /GAR 062,124 PC A03/MF A01 
CONF-900563-14 


Experience with position sensitive neutron detectors at the 
Intense Pulsed Neutron Source. 
DE90013680/GAR 062,123 PC A03/MF A01 


CONF-900563-15 


Gamma heating measurements with 
DE90013683/GAR 


CONF-900564-1 


Information-theoretic look at branch-prediction. 
DE90001170/GAR 060,146 PC A03/MF A01 


CONF-900602-14 
Effects of carbonization on the confinement properties of 


the DIill-D H-mode. 
DE90013297/GAR 061,882 PC A01/MF A01 
CONF-900602-16 
Effect of the induced RF current density profile during 
lower-hybrid current drive on the evolution of the q profile 
and sawteeth stabilization. 
061,897 PC A01/MF A01 


proportional counters. 
061,477 PC A03/MF A01 


DE90014046/GAR 
CONF-900602-17 


Combined electron cyclotron ray tracing and transport code 
studies in the Compact Ignition Tokamak. 
DE90014097/GAR 061,898 PC A01/MF A01 


CONF-900602-18 
Comparison of thermal and age momentum transport in 
neutral beam-heated hot-ion and L-mode discharges in 


061,899 PC A02/MF A01 


Dill-D. 

DE90014121/GAR 
CONF-900602-19 

Transport and fluctuation in reversed field pi 


inches. 
DE90013641/GAR 061,895 PC A03/MF A01 
CONF-900603-8 


New trajectory correction technique for linacs. 


DE90013584/GAR 
"See 


ess towards the design of a next linear collider. 
DE 0013587/GAR 062,115 PC A01/MF A01 


CONF-900603-10 


mic collimation for linear colliders. 
DE90013577/GAR 062,105 PC A01/MF A01 


CONF-900603-11 


Asymmetric B Factory based on PEP. 
DE90013578/GAR 062,106 PC A01/MF A01 


CONF-900603-12 


Phase gradients in acceleration structures. 
DE90013579/GAR 062, 107° “PC A01/MF A01 


a atom 


Long-term stability of orbits in storage rings. 
DE90013580/GAR ‘O68 1 108 PC AO1/MF A01 


CONF-900603-14 


Damped accelerator structures. 
DE90013575/GAR 


CONF-900603-15 
~~ maameas of longitudinal phase space in the SLC 


50019574/GAR 062,102 PC A01/MF A01 
CONF-900603-16 


Isotope and Cs vapor effects in an H(sup (minus)) volume 
source with a toroidal chamber. 
DE90013734/GAR 062,135 PC A01/MF A01 


CONF-900603-17 
as injection of linac beam into the Brookha- 


ven AGS. 
DE90013733/GAR 062,134 PC A01/MF A01 
CONF-900603-18 


Decapole correction scheme for RHIC. 
DE90013740/GAR 062,138 PC A01/MF A01 


CONF-900603-19 
Intrinsic space charge resonances and the space charge 


limit. 
DE90013746/GAR 062,143 PC A01/MF A01 
CONF-900603-20 


Multipole expansion for the field of vacuum chamber eddy 


currents. 
DE90013745/GAR 062,142 PC A01/MF A01 
CONF-900603-21 


Binary rf pulse compression experiment at SLAC. 
DE90013582/GAR 062,110 PC A02/MF A01 


CONF-900603-23 


Beam (nu)-spread due to field errors in RHIC. 
DE90013744/GAR 062,141 PC A01/MF A01 


CONF-900603-24 


Density waves driven by a high nee 
DE90013735/GAR 


CONF-900603-25 
Evolution of longitudinal equilibrium distribution in the adia- 


batic regime. 
DE90013738/GAR 962,137 PC A01/MF A01 


Space charge effects in low energy synchrotrons. 
DE90014356/GAR 062,255 PC A01 


CONF-900608-44 


TRAC analyses of Savannah River 1985 L-Area test series. 
DE90013179/GAR 061,678 PC A03/MF A01 


CONF-900608-45 


Effective diffusion coefficient for porous rubb 
DE90014037/GAR 060,685 PC ‘A01/MF A01 


CONF-900608-47 
Diffusive release of radionuclides into saturated and un- 


saturated tuff. 
061,619 PC A02/MF A01 


062,112 PC A01/MF A01 


” 062,103 PC A01/MF A01 


cavity. 
062, 196 PC A01/MF A01 


DE90014307/GAR 
CONF-900608-49 
Hanford Waste Vitrification Plant: The project and process 


systems. 

DE90014341/GAR 061,620 PC A02/MF A01 
CONF-900617-16 

ee of calculating test leakage rate for a spent fuel 


Cask. 
DE90013288/GAR 061,562 PC A02/MF A01 
CONF-900619-5 


Experimental study of laminar film condensation with Stefan 


number greater than unity. 
DE90013240/GAR 061,822 PC A02 


CONF-9006 19-6 


Smoothing strategies for surface temperatures measured 

during vigorous transient boiling. 

DE90013705/GAR 060,975 PC A02/MF A01 
CONF-900623-11 

Effect of crystal orientation on damage accumulation in 

chromium-implanted Al(sub 2)O(sub 3). 

DE90012294/GAR 060,955 PC A03/MF A01 


CONF-900628-2 


Pavers choice in a least-cost expansion analysis 
framew Implications for system reliability. 

DE90013675/GAR 060,353 PC A03/MF A01 
CONF-900634-3 


Ceramic breeder mat 


DE90013672/GAR 061,475 PC A02/MF A01 
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CONF-900634-4 
High temperature strength of SiC whisker-reinforced silicon 


composites. 
DE9001 3822/GAR 060,915 PC A02/MF A01 
CONF-900656-3 
Resonance ionization mass spectrometry for materials anal- 


is and characterization. 
E90013187/GAR 059,852 PC A02/MF A01 
CONF-900720-2 


drawn aluminum piston tan! 


Development of deep 
DE90013472/GAR 060,065 PC rey MF A01 
CONF-900723-12 


Dose-rate field of the Hermes Ill flash x-ray sou 
DE90013877/GAR 062,182 PC ‘A02/MF A01 


CONF-900726-1 


Polarized Ce for storage \ 
DE90013655/GA 065119 PC A03/MF A01 
CONF-900734-1 


| technologies in the Asian P; Basin. 


Applying clean coal acific 
DE90013654/GAR 060,477 PC A03/MF A01 
CONF-900736-2 


= : between two 3-D X-ray ct algorithms for 


erizing ceramic mat 
Beso! 3656/GAR "060,880 PC A02/MF A01 
CONF-900738-1 
Preparation and magnetic measurements of single crystal 
Tl(sub 2)Ba(sub 2)CaCu(sub 2)O(sub 8). 
DE90013657/GAR 061,955 PC A03/MF A01 


CONF-900738-2 
+ a co pene and irradiation effects in melt grown TI-Ca- 


Ba-Cu-O si tais. 

DE9001336: NGA 061,953 PC A03/MF A01 
CONF-900756-9 
of fluorine-modified phosphate glass. 


Short-range structure 
DE90013494/GAR 060,879 PC A03/MF A01 


CONF-900756-10 


Line-i ing Fabry-Perot interferometer. 
DESO 1s TS/GAR 060,801 PC A03/MF A01 
CONF-900756-11 


Computation -“ the return current in encephalography: The 


auto solid 
DE90013186/GAR 061,132 PC A03/MF A01 
CONF-900773-2 


Effects of pul: 

DE90013049/GA\ 
CONF-900773-3 

Vulnerability of electric power to 

DE90013929/GAR 371 
CONF-900792-7 


Semi-analytical model for [oe phen history of granular 
technic materials in a closed syst 
E90012761/GAR 061, 787 PC A03/MF A01 


CONF-900792-8 
Compaction of TiH(sub 1.65)/KCiO(sub 4) pyrotechnic 


powder during confined burn. 
DE90013199/GAR 061,789 PC A03/MF A01 


CONF-900798-1 
Confinement of nonneutral plasma in unconventional ge- 


ometries. 

DE90013048/GAR 062,052 PC A02/MF A01 
CONF-900801-17 

Physical coal coe of Midwestern coals by open-gradi- 


ent netic 
060,479 PC A02/MF A01 


loads upon an electric power grid. 
060,374 A03 


netic storms. 
PC A02/MF A01 


separa 

DE90013891/GAR 
CONF-900801-18 

peed ~ superconducting magnets for MHD seawater pro- 


Bz90019651/GAR 061,749 PC A02/MF A01 
CONF-900801-19 
Development of a sealed bipoiar Li-alloy/FeS(sub 2) battery 


for electric vehicles. 
DE90013650/GAR 062,376 PC A02/MF A01 
CONF-900801-20 


Life evaluation of valve regulated lead-acid batteries for cy- 


cling applications. 

DE90013649/GAR 060,341 PC A02/MF A01 
CONF-900801-21 

Performance evaluation of advanced battery technologies 


for electric vehicle applications. 
DE90013895/GAR 062,378 PC A02/MF A01 


CONF-900801-22 


Advanced steam utility cycle for utility applica’ 
DE90013894/GAR 060,355 PO AO: A02/MF A01 


CONF-900802-3 
Quantitative confirmation of diffusion-limited oxidation theo- 
ries. 
DE90012997/GAR 060,956 PC A02/MF A01 
CONF-900804-30 


EBR-2 test 
DE90013893/GAR 


CONF-900804-31 


EBR-2 containment seismic 
DE90013892/GAR 


CONF-9008 14-4 
Simulation fidelity in reactor irradiation of electronics. 


061,636 PC A03/MF A01 


061,526 PC A03/MF A01 


DE90013064/GAR 
CONF-900818-2 

Characteristics of copper liner materials at 

tensile strain rates of 10(sup 4) s(sup (minus)1). 

DE90013291/GAR 061,779 PC A03/MF A01 
CONF-900822-4 


Study of intermittency in e(sup + )e(sup (minus)) annihila- 
tions at 29 GeV. 
062,185 PC A03/MF A01 


060,329 PC A02/MF A01 


DE90013890/GAR 
CONF-900828-1 
Se ee <6 ORNS i on GRE ee eee 


tion system. 
DE90013313/GAR 060,730 PC A02/MF A01 
CONF-900828-3 


International radioactive transportation regulations: A model 


for national regulations. 
DE90013829/GAR 061,525 PC A03/MF A01 
CONF-900828-4 


Passive and inherent safety technologies for light-water nu- 
clear reactors. 


DE90014215/GAR 061,637 PC A04/MF A01 
CONF-900833-3 


eee et eaente for electric utilities. 
DE90012287/GAR 060,340 PC A03/MF A01 
CONF-900833-4 

peed anggam of lighting measures in small nonresiden- 

DE90013384/GAR 059,797 PC A02 
CONF-900833-5 

Exploratory ae of a new modeling approach and 

an energy index multifamily buildings in the Pacific 

DE90013834/GAR 060,398 PC A03/MF A01 
CONF-900837-4 

Inte ting expert systems with solid modeling through in- 

conten communications and the applications interface 

specification. 

DE90012996/GAR 061,085 PC A03/MF A01 
CONF-900870-1 


Formation of Ti-B surface alloys by excimer laser mixing. 
DE90013172/GAR 060,972 PC A01/MF A01 


CONF-900901-1 
Recent technological advances in thin film solar cells. 
DE90000321/GAR 060,565 PC A02/MF A01 
CONF-900907-1 
Biot’s slow wave in Massillon and Berea sandstones. 
DE90011229/GAR 061,359 PC A02/MF A01 
CONF-900907-2 
Microseismic monitoring of the Chaveroo oil field, New 


Mexico. 

DE90012100/GAR 061,360 PC A02/MF A01 
CONF-900917-1 

MELCOR adaptation and validation for modeling of N Re- 


actor core 

DE90012225/GAR 061,675 PC A03/MF A01 
CONF-900917-2 

SP-100 

DE9001 /GAR 


CONF-900917-3 
Loss-of-coolant accident experiment at the AVR gas-cooled 


reactor. 

DE90012732/GAR 061,518 PC A03/MF A01 
CONF-900917-4 

Analysis and modeling of fission product release from 

heated uranium-aluminum AK an. reactor fuels. 

DE90012796/GAR 061,661 PC A03/MF A01 


CONF-900917-5 
Risk-based management system development for the Ad- 
vanced Test Reactor. 
061,520 PC A02/MF A01 


hse one esti 
18s 1,406 PC A03/MF A01 


DE90013085/GAR 

ag ein 
lecent progress in the development of metal 

HeDOODOeGAR 061,669 PCA  A03/ MF A01 
CONF-900917-7 

EBR-2 IFR 

DE90013665/GA\ 
ait 

eS Se ele te Os ee eee reactor 2. 

De90013828/GAR 061,524 PC A03/MF A01 
CONF-900930-1 

Observations of dynamic stall phenomena on an oscillating 

airfoil with shear-stress-sensitive liquid 

DE89013932/GAR 059,561 PC A03/MF A01 


CONF-900955-1 
Power beam technology at Los Alamos/A review of re- 
search and activities. 


DE90009002/GAR 060,834 PC A03/MF A01 
CONF-900977-1 

Proposed strategy for upgrade of the ORNL Process 

Wastewater Treatment Plant. 

DE90011387/GAR 060,725 PC A02/MF A01 


CONF-900978-1 
Modeling of knock in spark-ignition engines. 
DE90010875/GAR 060,078 PC A03/MF A01 
CONF-900980-1 
Analysis of potential active component aging effects indica- 
tors at the N Reactor. 


testing programs. 
061,634 PC A03/MF A01 


CONF-8904267-3 


DE90013867/GAR 
CONF-900963-1 


061,635 PC A02/MF A01 


Nuclear in 
DE! 14/GAR 
CONF-900992-1 


Sisal on a passing 
DE90008786/GAR 
CONF-900992-2 


061,127 PC A0Q3/MF A01 
architecture. 
060,447 PC A03/MF A01 


Adaptive blocking strategy for matrix factorizations. 
DE90011108/GAR 060,149 PC A03/MF A01 


CONF-8411327-SUMM 


SSC aperture workshop summary. 
DE90014005/GAR 062,196 PC A07/MF A01 


sant 
Accelerator physics in Superconducting Super Collider 
Seecor MOTO/GAR 062,201 PC A03/MF A01 
CONF-8603101 


Freshwater wetlands and ife. 
DE90005384/GAR 061,428 


CONF-8706413 


PC A99/MF E12 


ener, in cities. 
DE90784641/GAR 
CONF-8711344-1 


060,558 PC A14/MF A02 


lider. 
90013780/GAR 
CONF-8803269-1 
Some parallel algorithms on the four processor Cray X-MP4 


DE90013972/GAR 060,160 PC A03/MF A01 
CONF-8804111-7 

Hamiltonian theory of the E778 nonlinear dynamics experi- 

ment. 

DE90013045/GAR 062,050 PC A03/MF A01 
CONF-8806204-12 


DEs001s038/GAR 
CONF-8806243-47 


Relativistic klystron research for linear colliders. 
DE90012986/GAR 062,031 PC A02 


CONF-8806478-1 


Relativistic klystron research for linear colliders. 
DE90012986/GAR 062,031 PC A02 


CONF-8809486-1 
General formulas for the adiabatic propagation velocity of 


the normal zone. 
062,048 PC A02/MF A01 


062,167 PC A03/MF A01 


062,044 PC A03/MF A01 


DE90013042/GAR 
CONF-8809486-2 


Tests of full-scale SSC R and "ae 
DE90013039/GAR 062,045 


CONF-8809486-3 
Status of the SSC eer net =. 
DE90013028/GAR 3055 PC A02/MF A01 
CONF-8809486-4 
Brief comments on nonlinear dynamics studies in storage 
DE90013041/GAR 062,047 PC A03 
CONF-8810264-15 


s001s036/GAR 


062,043 PC A03/MF A01 
CONF-8810515-1 


Conference on iterative methods for large linear systems. 


Final ——. 
DE90013967/GAR 061,017 PC A0S/MF A01 
CONF-8810515-2 


DE90013962/ GAR 


CONF-8810515-3 


Dual Pantry eee paeee for the automatic determination of 
iteration parameters for Chebyshev acceleration. 
DE90013965/GAR 061,016 PC A03/MF A01 


CONF-8812140-1 
Carbon steel and related alloy corrosion in LOM! decon- 
solvents. 


tamination 
060,934 PC A03/MF A01 


A01/MF A01 


061,014 PC A03/MF A01 


DE90014342/GAR 
CONF-8902184-1 
Finite element analysis of an SSC dipole magnet (NC-9 


cross-section). 
DE90013032/GAR 062,039 PC A02/MF A01 
CONF-8902184-2 
Performance of full-length SSC model dipoles: Results from 
988 tests. 


062,042 PC A03/MF A01 


Society). 
060,428 PC A07/MF A01 


for supercollider physics. 
062,041 PC A03/MF A01 


OR-17 


Uses of particle i 
DE90013034/GAR 
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CONF-8905 144-17 
Fast injection pane a @ superconducting accumulator 


for a tau charm fi 
'90012878/GAR 062,030 PC A02 
CONF-8905329 


Proceedings of the 1989 CESAR/CEA (Center for E 
ere Aromcue ee aie a a 


( 
DE90011283/GAR 
CONF-8905330-SUMM 

Proliferation of missiles: Problems, prospects for control, 

and research . A workshop summary. 

DE90013514/GAR 061,338 PC A03/MF A01 
CONF-8905336-SUMM 


Proceedings of the predator-prey modeling workshop. 
DE900141 149/GAR 060,734 PC A04/MF A01 


CONF-8907 134-11 


060,847 PC A18/MF A03 


in electroweak intera 


DE90013568/GAR 062,098 PC SC A04/MF A01 
CONF-8907 154-2 


Shock waves in condensed media: bey day coma and the 
tions of state of materials derived from 
90013178/GAR 061,363 PC AD A09/MF A01 


CONF-8908 160-3 
signature vom aa inspection of the orbit- 


er thermal protection tile bonds. 
DE90013089/GAR 062,320 PC A03/MF A01 
CONF-8908221 


Proceedings of the first international seminar on seismic 
base isolation for nuclear facilities. 
DE90012645/GAR 061,629 PC A17/MF A02 


CONF-8909249-13 
Hadron spectrum with staggered dynamical 
DE90013889/GAR 062,184 
CONF-8909291-10 


Status of piver | pe collider 
DE90012666/G. 


aauae 
Bit-string scatteri 
DE90008013/GA\ 

CONF-8909299-2 
Observation of narrow structures in the p-p analyzing power 


around 1 GeV. 
DE90014349/GAR 062,253 PC A02/MF A01 
CONF-8909342-1 


Computer animation in mathematics, science and art. 
DE90013051/GAR 061,086 PC A03/MF A01 


CONF-8909344 
Kokusai kenkyu koryu to chikyu kankyo mondai. Dai 45 kai 
hokkaido sekitan kenkyukai koenkai. (International research 
—- 45th meeting of Hokkaido Coal Research So- 
ciety in 1989). 


9). 
DE90503369/GAR 060,408 PC A0S/MF A01 
CONF-8910164 


Sixth annual Gatlinburg acid rain conference. ings. 
DE90012825/GAR 059,719 9 PC AO5/MF A01 


CONF-8910337-2 
Application of artificial rain in ey eee systems: Meth- 


results of case studies, and futur: 
059, 720 PC A03/MF A01 


‘A02/MF AO1 


1062026 PC A03/MF A01 


061,998 PC A03/MF A01 


ods, 
DE90013382/GAR 
CONF-8910363-2 


ic analyses of ri 
DE90012947/GAR 
CONF-8910396-1 


060,545 PC A03/MF A01 


at accelerator facilities. 


Laser spectroscopy 
DE90010462/GAR 062,001 PC A03/MF A01 
CONF-8912100-ABSTS 

poh mer eth ages pee Fay mange 


(abtact of 100 Japan Sour Energy Sot and epan 


Wind Energy Association joint 
DE90503616/GAR aero PC A13/MF A01 
CONF-8912105-SUMM 


Proceedings of the anadromous fish release strategies 


workshop. 
DE90014142/GAR 061,430 PC A03/MF A01 
CONF-9001101-1 


Proton-proton bremsstrahlung: What has been 
DE90013104/GAR 062,055 


CONF-9001103-1 


Nonlinear optical studies 
DE90013359/GAR 


CONF-9001105-SUMM 
Hatchery Effectiveness Technical Work Group: Retreat pro- 


DE90014146/GAR 061,434 PC A03/MF A01 
CONF-9001106-1 


learned. 
PC A02/MF A01 


of molecular adsorbates 
059,926 PC A02/MF A01 


SNL program overview. 
DE90014327/GAR 
CONF-9002118-2 


Recent results from rare kaon 
DE90013106/GAR 


CONF-9002126 
Recent development in the aerodynamics of wind turbines. 


061,478 PC A02/MF A01 


decay experiments. 
062,057 PC A01/MF A01 
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DE90502034/GAR 


CONF-9002128-1 
Reduction of synchrobetatron resonances 
jeraction regione. 


beam-beam 
pa Ree peg ———_- intera 
13586/GAR 062,114 PC A01/MF A01 


CONF-9002129-1 


Parameterstudie naar het van een rotor met pendel- 
naaf, met behulp van PHATAS-II. (Parameter study on the 
a eS 


DE90797036/GAR 060,527 PC A02 
CONF-9002129-2 


060,516 PC A07/MF A01 


Gevoeligheidsstudie voor vermoeiingsbelastingen door tur- 
bulentie. (Sensitivity study on fatigue loads pe by tur- 


bulence). 
DE90797035/GAR 060,526 PC A02 
CONF-9002129-3 


Testresultaten van de FLEXHAT rotor met passieve regel- 

tip. Versie 1. (Test results of the FLEXHAT rotor with pas- 
controlled rotor. Version 1). 

DE90797037/GAR 060,528 PC A02/MF A01 


CONF-9002129-4 
a en omg pe a = ee (Tonality 
impulsiveness ine noise) 
DE90797038/GAR PC A03/MF A01 


060,529 
CONF-9002129-5 


Ontwikkeling van de er 2 
in internationaal 


wind technology i ). 
DE90797039/GAR 060,590 Pe 02/MF A01 
CONF-9002129-6 
Aero-elastische stabiliteit van grote overtrekgeregelde wind- 
turbinerotoren. (Aero-elastic stability of large stall regulated 
wind turbine rotors). 
DE90797040/GAR 060,531 PC A02 


CONF-9002129-7 


Validatie van rekenprogramma’s/rekenmethoden. (Valida- 
tion of calculation programs and calculation methods). 
DE90797041/GAR 060,532 PC A02 


CONF-9002129-8 
Onderzoek, waar dient het toe. (Research, what purpose 


does it serve). 

DE90797042/GAR 060,533 PC A02/MF A01 
CONF-9002129-9 

Geavanceerde regeling van windturbines. (Advanced con- 


trol of wind turbines) 
DE90797043/GAR 060,534 PC A02/MF A01 
CONF-9002129-10 
Certificatie-criteria: Nationale en internationale ontwikkelin- 
gen. — criteria: National and international devel- 
DE90797051/GAR 060,535 PC A02/MF A01 
CONF-9002129-11 
Certificering van windturbines: Voortgang, knelpunten en 
toekomst. (Certification of wind turbines: Progress, bottie- 
necks and future). 
DE90797052/GAR 060,536 PC A03/MF A01 
CONF-9002130-1 
Individual-based modeling, population dynamics, and fisher- 
success. 


ies recruitment 

DE90013826/GAR 061,429 PC A03/MF A01 
CONF-9003 150-6 

Recent developments in high-speed, non-sampling electro- 


netic calorimetry. 
DE90013003/GAR 062,032 PC A02/MF A01 
CONF-9003161-8 


Physics with polarization at the SLD. 
DE90013576/GAR 062,104 PC A01/MF A01 


CONF-9003162-2 


Pair production fr 
DE90013170/GAR 


CONF-9003170-1 
pm Peg Tc-99m labeling of antibodies for use in inflam- 


DE9001 90012456/ GAR 061,223 PC A03/MF A01 
po 


om an external electric fiel 
062,065 BC A03/MF A01 


lew symmetries in heavy flavor physics. 
E9001 3883/GAR 062,111 PC A02/MF A01 


CONF-9003177-1 
Search for the rare decay K(sup + ) (yields) (pi)(sup + 


)(nu)(bar (nu)). 
DE90013105/GAR 062,056 PC A01/MF A01 
CONF-9003178-1 


nt of an accelerator system in space. 


Thermal a 
DE90013153/GAR 062,059 PC A03/MF A01 
CONF-9003179-1 


Atmospheric modeling in complex terrain. 
DE90013165/GAR 060,617 PC AO5/MF A01 


CONF-9003180-1 


Frequency 
DE90013286/GAR 


CONF-9004 103-2 
LLNL oil shale ~ so review. 
DE90013479/GAI 
CONF-9004182-3 


sliding mode synthesis. 
060,851 PC A03/MF A01 


060,473 PC A04/MF A01 


What about compliance with NEPA. 
DE90012790/GAR 060,763 PC A02/MF A01 


CONF-9004 190-10 
Fast online event display for a high intensity fixed-target 


spectrometer. 
DE90012047/GAR 062,006 PC A02/MF A01 
CONF-9004190-11 


Data acquisition architecture for the SSC. 
DE90013330/GAR 061,493 


CONF-9004190-12 


DO data acquisition: High speed data paths for DO. 
DE90013326/GAR 061,491 PC A03/MF A01 


CONF-9004 190-13 


Applications of neural networks in ok ener. 
DE90013325/GAR 062, Be Rosy a A02/MF AO1 


CONF-9004 190-14 
— A ed automated code and documentation distribu- 


tion syste 
DE90013570/GAR 060,226 PC A01/MF A01 
CONF-9004 190-15 
JAZELLE: An enhanced data management system for high 


Deoeetae71/GAR 062,100 PC A01/MF A01 
CONF-9004 190-16 


Use of UNIX in large online processor farms. 
DE90013849/GAR 060,153 PC A02/MF A01 


CONF-9004 190-17 


Cooperative processes software (CPS). 
DE90013848/GAR 060,152 


CONF-9004209-2 
Nuclear structure/nuclei far from stability. Report of Work- 


ing Group II. 
DE90013732/GAR 062,133 PC A03/MF A01 
CONF-9004209-3 

Production of exotic beams at the LBL 88-inch Cyclotron by 


the ISOL method. 
DE90013349/GAR 062,085 PC A02/MF A01 
CONF-9004211-2 


High-resolution simulation of field emissior 
90013640/GAR 062,118 "ec A03/MF A01 


CONF-9004213-2 


Scintillator plate calorimetry. 
DE90013687/GAR 


CONF-9004213-3 


SSCL computer planning. 
DE90013686/GAR 


CONF-9004220-2 


Binary and multifragment decay of very hot nuclei. 
DE90014186/GAR 062,244 PC A03/MF A01 


CONF-9004221-1 
Predicting structures of DNA and carcinogen-modified DNA 


by build-up techniques. 
DE90012931/GAR 061,145 PC A02/MF A01 
CONF-9004222-1 


Second information report on activities in progress at the 


EPRI M and D Center. 
DE90012811/GAR 060,350 PC A06/MF A01 
CONF-9004224-1 


Electronic excitations in polysilanes: Frenkel excitons of a 
disordered chain. 
059,927 PC A01/MF A01 


PC A02/MF A01 


PC A02/MF A01 


062,125 PC A02/MF A01 


061,497 PC A01/MF A01 


DE90013492/GAR 
CONF-9004225-1 
Baryon number dissipation at finite temperature in the 
I 


standard model. 
DE90013181/GAR 062,066 PC A03/MF A01 
CONF-9004227-1 


Low vulnerability explosives (LOVEX) for mass-use war- 


ads. 
DE90013284/GAR 061,778 PC A03/MF A01 
CONF-9004228-1 


From knots to quantum groups (and back). 
DE90013688/GAR 062,126 PC A03/MF A01 
Consistent + + aaeaee quantisation of GL(n). 
DE90013689/GAR 062,127 PC A02/MF A01 


CONF-9004230-1 


Single resonance theory with maps. 
DE90013352/GAR 062,086 PC A03/MF A01 


CONF-9004231-1 


Parallel multilevel methods. 
DE90013964/GAR 


CONF-9004232-1 


Fast excitation wigaler a 
DE90013739/G. 061,862 PC A03/MF A01 


CONF-9005112-1 


But the replaced refrigerator was landfilled: A method for 
including environmental benefits and costs in least-cost util- 


ity planning (LCUP). 

DE90013684/GAR 060,707 PC A03/MF A01 
CONF-9005183-3 

Phenomenology, diagnostics, and non-LTE effects in 


poe particle interactions. 
1E90013088/GAR 061,879 PC A02 


CONF-9005195-2 


Molten carbonate fuel cell research. 
DE90013896/GAR 060,513 PC A02/MF A01 


061,015 PC A03/MF A01 
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CONF-9005221-5 
Seen of superdeformed bands and competition with 
5E00019676/GAR 062,120 PC A02/MF A01 
CONF-9005221-6 


Nuclear structure and sub-barrier fusion. 
DE90013679/GAR 062,122 PC A03/MF A01 


CONF-9005229-1 

— methods for solving nonlinear systems of equa- 

E9001 2990/GAR 061,009 PC A03/MF A01 
CONF-9005230-1 

SNL-1-ceramic catalyst 

DE90012916/GAR 
CONF-9005231-1 

One-dimensional (sigma)-conjugated polysilylenes, science 

DeDooTZe0e GAR 059,957 PC A03/MF A01 
CONF-9005233-1 

aoe oe ee 

beotorsrieean 062,058 PC A03/MF A01 
CONF-9005235-1 

Investigations of some aspects of chemistry in alkali chlor- 

oaluminate melts. 

DE90012290/GAR 059,910 PC A03/MF A01 
CONF-9005235-2 

Calculation of the solubilities of oxides in molten carbon- 


ates. 
DE90013682/GAR 059,928 PC A03/MF A01 
CONF-9005236-1 


materials: Hydrous metal oxide ion- 
059,918 PC A03/MF A01 


Infrasonic of large scale HE events. 
DE90013176/GAR 061,788 PC A03/MF A01 
CONF-9005236-2 

Correction of infrasound signals for upper atmospheric 

DE90013177/GAR 059,734 PC A03/MF A01 
CONF-9005237-1 

Traveling wave solutions of a set of coupled Boussinesq- 


like 
DE90013182/GAR 061,011 PC A03/MF A01 
CONF-9005238-1 


Cate conta seeie om annie. 


meson production: New insights payed = olen Poa They 
DE90013160/GAR 062,062 PC A03/MF A01 
CONF-9005239-1 


Des00t2043/GAR 


CONF-9005239-2 


Fermilab directions. 
DE9001 9528 GAR 
CONF-9005241-1 


TMI-2 exercise. Final report. 
DE9001 /GAR 060,684 PC A03/MF A01 
CONF-9005244-1 


Production and repair of aflatoxin B(sub 1)-induced DNA 


DE90013810/GAR 061,257 PC A03/MF A01 
CONF-9005245-1 


Fractal structure in multiparticle eemeee papain in + 
)e(sup (minus)) annihilations at 29 Ge une 


90013677/GAR 062, 10 PC A02/MF A01 
CONF-9006 105-8 


pn opens of MHD-related 
DE90012867/GAR 


CONF-9006153-2 
eS Se Se eae & eos 10 
launcher. 


SE9cor 3292/ 061,823 PC A02/MF A01 
CONF-9006 153-3 


Interactive shock structure response to passage through 


turbulence. 

DE90013293/GAR 061,824 PC A02/MF A01 
CONF-9006175-2 

Adaptation of an industrial application for an instructional 

laboratory in mechanical vibrations. 

DE90013692/GAR 061,791 PC AO1 
CONF-9006 176-3 


Insulations for metallic 
DE90012757/GAR 


CONF-9006 176-6 
Repetitive, one microsecond, thirty-five kilojoule, two hun- 


dred kilovolt pulse 
DE90013063/GAR 060,328 PC A02/MF A01 
CONF-9006 176-7 


Repetitive energy pulsed power modu! 
DE9001 S070) GAR sa 060,330 BC A02/MF A01 


CONF-9006 176-8 
Channel cooling-techniques for repetitively pulsed magnetic 
DE90013077/GAR 060,375 PC A03/MF A01 
CONF-9006 176-9 


T GaAs lock-on switches with laser diode 
13400/GAR 060,286 PC AO1/MF A01 


CONF-9006179-3 
Progress toward steady-state, high-efficiency vircators. 


060,811 PC A03/MF A01 


062,095 PC A01/MF A01 


” PC A01/MF A01 


060,51. 


in pulse 
glasses in pul Pesto PC Ala 


DE90013289/GAR 
CONF-9006 179-4 


060,331 PC A01/MF A01 


DE90013290/GAR 060,281 PC A01/MF A01 


CONF-9006192-PT.3 


training course: Nuclear material safeguards 
per mee, Part 3, (nulien ehh ieee oe 
procedures, 


scription, material control and accountability 
and safeguards. 
DE90012220/GAR 061,659 PC A18/MF A03 
CONF-9006 195-2 
Angular weighting approach for calculating gradients and di- 
E900! 3164/GAR 061,010 PC A02/MF A01 
CONF-9006210-1 
Concept for trea dispersion under realistic 
conditions of terrain -~ Be pews denny 
DE9001 2892/GAR. 060,815 PC A02/MF A01 


CONF-9006210-2 
Numerical simulation of the mitigating effects of an LNG 


bd fence. 
90013471/GAR 060,619 PC A03/MF A01 
CONF-9006212-1 
gamma-ray process. 
053.679 PC A02/MF A01 


pecenpnens eats ee 
062,092 PC A03/MF A01 


of poly-di-n-hexyl-silane. 
059,919 PC A01/MF A01 


Site for the 
DE90013473/GAR 
CONF-9006213-1 


Models and — for 
DE90013475/GA\ 


CONF-9006214-1 
Excited state 
DE90012998/GAR 

CONF-9006215-1 
Generation and testing of random fields and the conditional 


simulation of reservoirs. 

DE90013467/GAR 061,392 PC A03/MF A01 
CONF-9006216-1 

Sone eigenenergies in the wake of fast ions in 

DE90012292/GAR 061,949 PC A03/MF A01 
CONF-9006216-2 

re ee 


BESOOTSat 315/GAR 059,932 PC A03/MF A01 
CONF-9006217-1 
Sean, learning set transformations, and general- 


DE900! 3173/GAR 060,225 PC A02/MF A01 
CONF-9006218-1 

Local states in one-dimensional CDW materials: Spectral 

— for and bipolarons in MX chains. 

DE90013150/GAR 061,952 PC A02/MF A01 
CONF-9006219-1 


Pulsed laser 
DE90013163/GAR 
ae 


of the plasma sheet bounce layer. 
DE90013158/GAR 


CONF-9006220-2 
ee a See ae ates praens ge 
research. 


as tracers for 
DE90013157/GA 059,697 PC A03/MF A01 
CONF-9006221-1 
Opplyi the resources of a national laboratory to support 
iF conpettvences: A focus on cooperative R and D 


059,545 PC A03/MF A01 


061,102, PC AO3/MF AQ1 


PC A03/MF A01 


90013198/GAR 
CONF-9006221-2 


9/GAR- A02/MF A01 


CONF-9006222-1 
Applicability of the integrative bargaining process for negoti- 
ating tena tse federal facility environmental com- 
Begoo1 3220/GAR < 060,765 PC A02/MF A01 
CONF-9006223-1 


DE90013281/GAI 061,343 A01/MF A01 
CONF-9006227-1 
Study of the elastic properties of Al(sub 2) 
Si(sub 3)N(sub 4) matrix composites with 
forcement. 
DE90013674/GAR 060,914 PC A03/MF A01 
CONF-9006231-1 


Health hazards in the glass 
DE90013660/GAR 


CONF-9006232-1 


sub 3) and 
whisker rein- 


shop. 
060,785 PC A03/MF A01 


in the greenhouse. 
Bea001 3650) GA Gan 060,625 PC A02/MF A01 
CONF-9006233-1 
Radioactive waste defi Criteria, and ap- 


initions, standards, 
Fees! in the United States of America. 
'90013280/GAR 061,561 PC A03/MF A01 


CONF-9006234-1 


Symposium on access and use of information resources in 
assessing health risks from chemical exposure. 


CONF-9007 106-27 


DE90013248/GAR 
CONF-9006234-2 
Access oe oe use of information resources in assessing 


060,667 PC A01/MF A01 


060,666 PC A03/MF A01 


DE£9001 a220/GAR 
CONF-9006235-1 


Advanced Neutron 

DE90013381/GAR 
CONF-9006240-1 

—— management of Hanford Site single-shell tank 

5E90014063/GAR 061,618 PC A03/MF A01 
CONF-9006242-1 


062,088 PC A03/MF A01 


current density pulsed cathode experiments at SLAC. 
#00013699/GAR 062,117 PC A01/MF A01 
CONF-9007 106-3 

+ appropriate test targets for portal weapons detec- 


530013000/GAR 060,248 PC A03/MF A01 


CONF-9007 106-4 
oe 680 "pe age A02/MF A01 


of bi ic identification devi 
060,253 PC A03/MF A01 


Contraband detection 
DE9001291 a/GaR 
CONF-9007 106-5 


Performance 

DE90012917/GAR 
CONF-9007 106-6 

Review of physical security robotics at Sandia National 

Laboratories. 

DE90013491/GAR 060,254 PC A03/MF A01 
CONF-9007 106-7 

Intrinsic densitometry techniques for high-burnup plutonium 

DE90013174/GAR 061,490 PC A02/MF A01 
CONF-9007 106-8 

Robotic design for an automated uranium solution enrich- 

ment system. 

DE90013155/GAR 061,484 PC A01/MF A01 
CONF-9007 106-9 

THIEF: An interactive simulation of nuclear materials safe- 

890013185/GAR 061,681 PC A02/MF A01 


CONF-9007 106-10 


Field testing of the Cobra Seal 
DE90013311/GAR 


CONF-9007 106-11 


System. 
061,682 PC A02/MF A01 


with multiple Boy 
061,683 A03/MF A01 


insider protection programs. 
061,692 PC A02/MF A01 


ASSESS Outsider 
DE90013312/GAR 
CONF-9007 106-12 
Etfecti 
DE90013866/GAR 
boop 


szpnrsaracson eo 


CONF-9007 106-15 


sony w be mgua transfer program 
061,689 PC A01/MF A01 


Video Surveillance Unit. 

DE90013840/GAR 
CONF-9007 106-16 

Application or removal of safeguards seals by facility opera- 

5280013841 /GAR 061,691 PC A01/MF A0O1 
CONF-9007 106-17 

Item identification system for material accountancy glove 


boxes. 
DE90013842/GAR 061,498 PC A01/MF AO1 
CONF-9007 106-19 


Radar airspace monitoring system. 
DE90013874/GAR 061,693 PC A01/MF A01 


CONF-9007 106-20 
Tagging and fissile material verification concepts for nucle- 
ar warhead dismantiement. 
DE90013653/GAR 061,633 PC A02/MF A01 
CONF-9007 106-22 
oes surveillance equipment 
90013865/GAR 
CONF-9007 106-23 
2-dimensional laser radar imaging system for perimeter sur- 
DE90013369/GAR 060,247 PC A03/MF A01 


CONF-9007 106-24 


spent waste 
DE90013727/GAR 061,608 PC A02/MF A01 


CONF-9007 106-25 
067606 "PC A PC AGt/ME. ‘A01 


060,114 PC A02/MF A01 


061,690 PC A02/MF A01 


for the late 1990's. 
060,287 PC A02/MF A01 


Universal Authenticated 
DE90013364/GAR 
CONF-9007 106-26 
PC-based closed-circuit 
DE90013366/GAR 
CONF-9007 106-27 


Secure container for use within glove box 
DE90013363/GAR 061,685 “PC A01/MF A01 


December 1,1990 OR-19 





NTIS ORDER/REPORT NUMBER INDEX 


CONF-9007 106-28 
Authentication system for use at the Fast Critical Assembly 


$00013354/GAR 061,684 PC A02/MF A01 
CONF-9007 106-29 

aa Ra ee ene 

DE90013368/GAR 061,687 PC A01/MF A01 
CONF-9007 106-30 

Visual eye | ee See Surveillance System to protect 


Beso 90013967/GAR 061,664 PC A01/MF A01 
CONF-9007111-1 
nee eee 


beso! 3071/GAR 061,469 PC A03/MF A01 
CONF-9007 111-4 

Laser-produced lithium ion source for pulsed-power inertial 

confinement fusion. 


DE90013401/GAR_ 061,470 PC A02/MF A01 
CONF-9007111-5 
Temporal characterization of the 19-MV, 700-kA HERMES 


lll electron beam. 
DE90013495/GAR 062,093 PC A02/MF A01 
CONF-9007111-6 
Calculated non-linear magnetic field penetration of plasma 
DE90013156/GAR 062,060 PC A02/MF A01 
CONF-9007111-7 
Three-dimensional particle-in-cell modeli 
electron beam production and transport for 
e901 3050/GAR 
CONF-9007111-8 


of relativistic 
laser pump- 


061,468 PC A02/MF A01 


i ion sources and results on PBFA Ii 
90013310/GAR 062,074 PC ‘n03/MF A01 
CONF-9007111-9 
lon beam tion and 
DE9001 /GAR 


CONF-9007 112-1 


on PBFA Il. 
073 PC A02/MF A01 


Modified Cobra Seal. 
DE90013073/GAR 
CONF-9007 112-2 


061,325 PC A02/MF A01 


DE90013402/GAR 
CONF-9007 112-3 
Unattended optical surveillance equipment. 
DE90013403/GAR 060,251 PC A01/MF A01 
CONF-9007 113-2 
Resistive MHD turbulence. 
DE90012935/GAR 
CONF-9007114-1 
ing sate Se os x) prepared by oxy- 
ome at high pressure: A Raman scattering study. 
90012915/GAR 061,951 PC A03 


CONF-9007116-1 


060,098 PC A02/MF A01 
061,878 PC A04/MF A01 


Comparison of the spectra and dynamics of Er(sup 3+ 
):¥(sub 2-x)Sc(sub x)O(sub 3) (x = 0,1,2). 
DE90013180/GAR 060,876 PC A03/MF A01 
CONF-9007117-1 
Multiple dipole modeling of spatio-temporal MEG 
DE90013154/GAR - 061,131 PC AOS MF A01 
CONF-9007117-2 
Design and analysis of the reflection grating arrays for the 
X-Ray Multi-Mirror Mission (XMM). sien 
DE90013285/GAR 059,672 PC A03/MF A01 
CONF-9008 101-3 


we plans for site characterization. 
DE90013184/GAR 061,448 PC A02/MF A01 


conversion technologies 
060,462 PC A03/MF A01 


Hierarchical controlled component synthesis of large space 

structures. 

DE90013476/GAR 062,321 PC A03/MF A01 
CONF-9008 122-1 


es Ss, aes te a eee wi 


non-holonomic and steering le constraints. 
DE90012298/GAR 30 060, 848 PC A02/MF A01 
CONF-9008 126-1 


Numerical studies of the role of clouds in the present cli- 
DE90014345/GAR 059,724 PC A03/MF A01 
CONF-9008 126-2 


Cloud parameterization for climate models. 
DE90014344/GAR 059,723 PC A03/MF A01 


CONF-9099110-1 


Integrated Data Base: Status and waste 
DE90009243/GAR 061,530 


CONF-9009 110-2 
a. on developing expert systems in waste manage- 
Beso? 2174/GAR 061,532 PC A02/MF A01 
CONF-90091 16-2 
Tutorial on some sampling techniques used for measuri 
radon levels. ” - 


A /MF A01 
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DE90011312/GAR 
CONF-9009116-3 

Alpha,n reactions in vitrified wast 

DE90011520/GAR 
CONF-9009117-1 

COP G error 

DE! 99/GAR 
CONF-9009125-1 

Electron transport in fast dielectric liquids at high applied 


electric fields. 

DE90009815/GAR 061,999 PC A02/MF A01 
CONF-9009125-2 

Dielectric-liquid pulsed power switch 

DE90009425/GAR 060,327 PC A02/MF A01 
CONF-9009128-1 

Treatment and storage of high-level radioactive waste in 

the Defense Waste s - Facility and the Hanford 

Waste Vitrification Plant. 

DE89014960/GAR 061,529 PC A01/MF A01 


CONF-9009134-1 
Three-dimensional forecasting models on a desk-top com- 


er. 
Besoo1 0612/GAR 059,701 PC A03/MF A01 
CONF-9009136-1 
Simultaneous determination of optical and thermodynamic 


of an evaporating aqueous solution droplet. 
Bebooroese,/ GAR - 059,905 PC A02/MF A01 


CONF-9009141-1 


DEe0012063/GAR  “be.909 PC AOS/MF AO1 
CONF-9009141-2 

Linear solution for hydriding of uranium. 

DE90012154/GAR 059,878 PC A03/MF A01 
CONF-9009141-3 

ae 2 release of hydrogen in palladium by weakly- 


bound sit 

DE90013309/GAR 059,924 PC A03/MF A01 
CONF-9009150-2 

Single port, two color particle sensing system for character- 


izing wet steam. 

DES0011707/GAR 061,624 PC A02/MF A01 
CONF-9009150-3 

On-site method for acquisition and ry of sensor data. 

DE90011649/GAR 061,388 PC A02/MF A01 
CONF-9009152-1 

Error analysis by numerical simulation for a three-color py- 

rometer assuming a blackbody spectrum and a wavelength 

and temperature —— emissivity. 

DE90011504/GAR 062,003 PC A03/MF A01 


CONF-9009152-2 
Error is of a ratio pyrometer by numerical simulation. 
DE90011500/GAR 060,800 PC A03/MF A01 
CONF-9009153-1 
Assuring both quality and crea’ in basic reseai 
DE90011489/GAR - eg 548 PC A0a/ MF AO1 
CONF-9009155-1 


Chip i and control for a precision automated turning 


system. 

DE90012155/GAR 060,793 PC A93/MF A01 
CONF-9009172-1 

PC-based simulations: Effective, low-cost, alternative train- 

ing in tactical decision-making for the US Department Of 


Energy’s protective forces. 
DE90012583/GAR 061,679 PC AQ1/MF A01 


CONF-9009176-1 
Building a user interface using SQL Forms and an interme- 


diate table. 
060,812 PC A03/MF A01 


060,671 PC A01/MF A01 
061, 531 PC A02/MF A01 


060,799 PC A03/MF A01 


DE90012729/GAR 
CONF-9009176-2 


‘oviding dynamic sorting and searching capabilities using 
S 


Pri 
SQL*Forms. 

DE90012735/GAR 060,813 PC A03/MF A01 
CONF-9009176-3 


———— egal with NIAM models bid ‘so long’ to 


D 90013496/ sAR 060,817 PC A03/MF A01 
CONF-9009178-1 


Improved techniques for monitoring well screen placement 


and well location. 
DE90012736/GAR 060,727 PC A01/MF A01 


CONF-9009178-2 
Scoping and field techniques to improve performance on 
hazardous waste site investigations. 
DE90012737/GAR 060,700 PC A01/MF A01 


CONF-9009 183-1 
Parametric study of the dynamic JWL-EOS for detonation 
ucts. 


products. 

DE90013486/GAR 061,790 PC A03/MF A01 
CONF-9009191-1 

a chemistry: A model for functional self-organiza- 


DE90013183/GAR 059,922 PC A03/MF A01 
CONF-9009192-1 

Internal dynamics of electrical di 

DE90013161/GAR_ 
CONF-9009192-2 

Development of a two-dimensional, electromagnetic, elec- 


tron fluid computer code for microwave-induced surface 
breakdown in low-pressure air. 


ischarges. 
062,063 PC A03/MF A01 


DE90013287/GAR 
CONF-9009200-1 
Mutual compensation of wakefield and chromatic effects of 


intense linac bunches. 
062,099 PC A02/MF A01 


062,071 PC A02/MF A01 


DE90013569/GAR 
CONF-9009205-1 


PCB analysis: Status and challe 
DE90013666/GAR 


CONTRIB-1201 


Annual Mean Transport in Puget Sound. 
PB90-265919/GAR 061,739 PC A04/MF A01 


COO0-3130TC-51 


Level-2 system: Programmers-users manual. 
DE90013324/GAR 060,150 PC A03/MF AO1 


COO-3130TC-54 


Special Function Coprocessor for Level-2. 
DE90013327/GAR 061,492 


COO-3130TC-52 
Applications of neural networks in high ener. 
DE90013325/GAR 062,080 
COO-3130TC-53 
DO data acquisition: High speed data paths for DO. 
DE90013326/GAR 061,491 PC A03/MF A01 
CO0-3130-TC-55 


Progress report of a research program in experimental high 

energy physics. Task C aa report for contract period, 

January 1, 1990-December 31, 1990. 

DE90013321/GAR 062,077 PC A03/MF A01 
CRDEC-TR-200 


Method for Determining Droplet Size Distributions and Eva- 
porational Losses Using Paper impaction Cards and Dye 


‘Tracers. 

AD-A225 153/6/GAR 059,902 PC A04/MF A01 
CRDEC-TR-201 

Characterization of Solid Particle Screening Aerosols Using 


a Test Chamber. 
AD-A225 154/4/GAR 059,903 PC A03/MF A01 


CRIE-T-88056 
Koon e jas turbine yoku sui reikyaku gijyutsu. Nijukan rei- 
kyaku kozo no hiteijo dennetsu tokusei to ryudo tokusei. 


(Water-cooling technique of high temperature gas turbine 
blade. Characteristics of channel flow and temperature fluc- 


tuation of blade). 
DE90503403/GAR 060,359 PC A03/MF A01 


CRIE-T-88057 
Taiyoko hatsuden system ni okeru chikudenchi unyoho no 
kento (2). Daiyoryo system ni okeru zanzon yoryo no fu- 
heiko tokusei to sono yokuseiho. (Storage battery operation 
technique of photovoltaic system to prevent the imbalance 


of state of charge (2)). 
DE90503032/GAR 060,343 PC A03/MF A01 


CRIE-T-88075 
Loss measuring method by tan delta meter for AC super- 


conducting coils. 
DE90503397/GAR 060,302 PC A03/MF A01 


CRIE-T-88078 
Choonpaho ni yoru joki turbine rotor zai no creep hiro 
sonsho kenshutsu kihon hoshiki no kaihatsu. (Development 
of creep-fatigue damage detection method of rotor steel by 
ultra-sonic wave measurement). 
DE90503792/GAR 060,363 PC A04/MF A01 
CRIE-T-88081 
Tanka keiso ceramics no chokoon ni okeru seiteki oyobi 
doteki jiku kajuka deno hakai kyodo tokusei no hyoka. 
(Evaluation of fracture strength properties of silicon carbide 
ceramics under cyclic/static axial loading at ultra-high tem- 


perature). 

DE90503402/GAR 060,883 PC A03/MF A01 
CRIE-T-88082 

Chocho rinkaiatsu turbine rotorzai kairyo 12Cr ko oyobi 


A286 ko no kyodo tokusei hyoka. (Strength evaluation for 
modified 12Cr steel and A286 steel of USC turbine rotor 


material). 

DE90503033/GAR 060,356 PC A03/MF A01 
CRIE-T-88086 

Higashi Asia chiiki ni okeru nisanka io no hasseiryo no 

suikei. (Anthropogenic sulfur dioxide emissions in Far East 


Asia). 
DE90503794/GAR 060,632 PC A03/MF A01 
CRIE-T-88090 


SVC ni yoru anteido kojo taisaku. Kaiseki puroguramu no 
kaihatsu to model keito ni taisuru kisoteki kento. (Improve- 
ment of steady state stability by SVC. Fundamental studies 
of SVC applied longitudinal power system model). 
DE90503401/GAR 060,383 PC A03/MF A01 
CRIE-T-88093 

On-line gaibu keito suitei ni yoru daccho boshi seigyo. Jir- 
itsu bunsangata seigyo no kihon ronri no kaihatsu. (Step- 
out prevention control through on-line estimation of external 
system. re of fundamental logic). 
DE90503400/GAR 060,382 °C A04/MF A01 


CRIE-T-88095 
Shiobara UHV chokuryu shikensen ni okeru ion ryujo ni 
oyobosu fusoku no eikyo. (Effects of wind on ion flow field 


under Shiobara HVDC test line). 
DE90503034/GAR 060,377 PC A03/MF A01 


S. 
"059,854 PC A02/MF A01 


PC A03/MF A01 


physics. 
A02/MF A01 
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CRIE-T-88096 


Tite Ses inte Creare nent 22 oe (Development of a 
facility to produce steady state ion pi re? 

DE90503398/GAR 060,380 PC A03/MF A01 
CRIE-T-88101 

Hatsuhendensho kaminari jikoritsu keisan puroguramu no 

kaihatsu. Kadenatsu hassei kakuritsu ni motozuku kaminari 

jikoritsuhyoka. (Development of substation lightning 

outage. Rate estimation program). 

DE 199/GAR 060,381 PC A03/MF A01 
CRIE-T-88104 

Haidensen hanso ni yoru spectrum kakusan tsushin hoshiki 

no kiso kento. Giji zatsuon fugo no hassei hoho to sokan 

tokusei no kaiseki. (Fundamental study of spread spectrum 

communications system on power distribution lines carrier. 

Pseudonoise sequences analysis of correla- 


tion). 
DE90503793/GAR 060,387 PC A06/MF A01 
CRIE-T-89003 
Jiritsu bunsan network no unyo keitai to shuyo 
seigyo joho no taikeika. (Network configuration and syste- 
mization of information for autonomous decentralized con- 


trol). 
DE90503791/GAR 060,362 PC A03/MF A01 


CRIE-T-89005 
Chikei, netsuteki joken wo koryo shita ee kakusan no 
suchi model no kaihatsu (2). Chikei ‘oryo shita taiki 
Nagare no yosoku shuho no chosa. ¢ Development of at- 
mospheric diffusion oaheien an ay incorporating ther- 
mal and t effects (2). Literature review of tur- 
bulence under condition). 
DE90503795/GAR 059,702 PC A03/MF A01 
CRIE-T-89007 
Taiki kankyo monitoring mo no gorika shuho no kensho. 
(Objective method for assessing monitoring networks. Ap- 
plication of the method to an actual 
DE90505577/GAR 


CRIE-T-89016 


Kaku sodensen no bosetsu denryu (2). (Current required for 
preventing wet snow accretion on transmission lines (Part 


2)). 

DE90505578/GAR 060,389 PC A03/MF A01 
CRIE-U-06 

Haiden chichuka ni okeru doboku pr pen — gijutsu 

no kaihatsu. (Technical deve instal- 


lation of power distribution ah poet 
DE90503041/GAR 060,378 PC ROT ME A01 


CRIE-U-88009 
Sekitanbai umetate jiban no butsuriteki, pede pe cor nce tokusei. 


Rikujo umetatechi no baai. ( mechanical prop- 
erties of reclaimed ground by coal ash. Case studies on 


inland reclamation). 

DE90503040/GAR 060,710 PC A05/MF A01 

CRIE-U-88072 
Chishitsu, jiban joho database (GEOID) no kaihatsu. (Con- 
= of geological and geotechnical information data- 
DE90503417/GAR 061,368 PC A03/MF A01 

CRIE-U-89001 
Seitai busshitsu wo mogi shita nenryo denchi denkyoku 
shokubai no kaihatsu. Gosei porufirin no shokubai kassei. 
of catalyst for fuel cells by mimicing bio-ma- 
, aoa of molecular oxygen to water catalyzed 
DE90503394/GAR 060,517 PC A03/MF A01 

CRIE-U-89016 
Sugi no jukanryu, jukanu tokusei no kaiseki. Koritsuboku no 
jukanryu, jukanu no pH to EC. (Characteristics of stemflow 


and throughfall under Japanese cedars (Cryptomeria japoni- 
ca). Characteristics of pH and EC in stemflow and through- 


fall under isolated trees). 
060,630 PC A03/MF A01 


case). 
060,634 PC A03/MF A01 


DE90503785/GAR 
CRIE-U-89017 
Sugi suitai to oxidant, kouryo no bunpu ni kansuru ichiko- 
— (Decline of Japanese cedar ( japonica) 
ind potential correlation of oxidants and precipitation). 
DE90503786/GAR 060,631 PC A03/MF A01 
CRIE-U-89018 
Biological effects of combined exposure to coal fly ash and 
— dioxide (2). Effects on metabolic activities in the 


5280503419/GAR 060,629 PC A03/MF A01 
CRIE-U-89020 

Fuhowado ni okeru yuko oryoku no atarashii teigi. (Concept 

of the effective stress in unsaturated soils). 

DE90503787/GAR 061,449 PC A03 
CRIE-U-89023 


Shokubutsu seitai no denki tokusei sokuteiho. 3. Suikoeki 
PH chosei heno tekiyo. (Continuous measurement of elec- 
trical characteristics in plants. 3. Application to hydroponic 
solution pH control). 
DE90507853/GAR 
CRIE-U-89024 
Shoha brock ni sayosuru haryoku ni kansuru jikken scale 


koka. (Scale effects of wave forces on armor units). 

DE90507846/GAR 061,767 PC A03/MF A01 
CRIE-U-89026 

Denjiha tansaho no dosuiro tunnel fukuko makiatsu rimen 

kudo kensa heno tekiyosei. (Application of the radar 


. 
=e condition of the headrace 
nnel). 


061,114 PC A03/MF A01 


DE90507852/GAR 
CRIE-U-89029 

Karyoku hatsuden shisetsu ni okeru dobokuko kozobutsu 

phen wonsty Lae Fogo (Investigation on corrosion of steel 


structures for civil engineering at thermal power station). 
DE90505612/GAR ” 060,364 PC A04/MF A01 


CRIE-U-89042 
Sekitan no seibutsu kako (2). Coal emo man gij 
tekiyoho ni kansuru chosa. 


060,365 PC A04/MF A01 


heno bi- 


seibutsushori no (Bioprocessing 
— = (2). fmt me oo of bioprocessing to coal cleaning 


ique). 

E0050 7845/GAR 060,485 PC A03/MF A01 
CRIE-W-04 

Sohaiden setsubi ni okeru daidenryu aku gensho to sono 

pene bm oh current arc and its countermeas- 

transmission and distribution lines). 

DE90503382/GAR 060,379 PC A09/MF A02 

CRIE-W-05 


Shokubai nensho no gas turbine nenshoki eno tekiyosei no 
kento. (Investigation on availability of catalytic combustion 


for turbine 

DE! '7/GAR 060,361 PC AO5S/MF A01 
CRIE-W-88006 

Sekitan gasuka nenryochu no anmonia jokyo ni kansuru 

kenkyu (1). Sanso chunyu ni yoru anmonia bunkai ni tsuite 

no ichikosatsu. (Study on removal of ammonia in coal deri- 

vel — fuel (Part 1). Ammonia decomposition mecha- 


DE90s03048/GAR 060,425 PC A03/MF A01 
CRIE-W-88018 

2T/D kaatsu nidan funryusho sekitan gasukaro tokusei. 

Gasuka seino to char kyokyuryo tono sogo kankei ni kan- 

suru kento. (Characteristics of a 2T/D pressurized two 

stage entrained-bed coal . Study of relation between 


Bradsososa/ GA - , 


060,426 PC A03/MF A01 
CRIE-W-88019 


2T/D kaatsu nidan funryusho sekitan gasukaro tokusei. 
Unten kenkyu seika oyobi daihyoteki tanshu no shiken 
kekka. (Characteristics of a 2T/D pressurized two sta 

ps to Results of operational s and 


SS: ests). 

E90503045/GAR 060,427 PC A03/MF A01 

CRIE-W-88021 
Koseino onreinetsu kyokyu heat pump system no kaihatsu 
(4). 2dan asshuku system no shisakuki ni yoru seino hyoka 
to kaihatsu kadai no chushutsu. (Development of advanced 
= pumps (part 4). Performance evaluation and study on 


ee J technologies of two-stage compression 
system an experiment on the trial system). 
BE90503046/GA 060,504 PC A03/MF A01 
CRIE-W-88022 


Sekitan gasuka fukugo hatsuden no seino hyoka shuho to 
gasukaro kihon tokusei. (Evaluation method of coal gasifi- 
cation combined cycle power generation plant(prime)s per- 
formance and ition Laggredh soxarennard 

DE90503439/ PC A03/MF A01 


060,432 
CRIE-W-88025 
Bifuntan nensho ni tomonau NO(sub x) haichu minenbun 
doji teigen nensho gijutsu no kaihatsu (2). Metan chunyuho 
ni yoru kento. (Development of low-NO(sub x) and low-igni- 
tion loss combustion technology on pulverized coal com- 


bustion (2)). 

DE90503047/GAR 060,054 PC A03/MF A01 
CRIE-W-88028 

Teikarori gas nensho ni kansuru ken! (5). Nensho shoto- 


kusei ni oyobosu metan no eikyo. (Study on low carolific 
gas combustion (Part 5). Effects of methane on combustion 


characteristics). 
DE90503048/GAR 060,357 PC A03/MF A01 


CRIE-W-88030 
10kw kyu yoyu epee ey Ay nenryo denchi hatsu- 
den system jikken setsubi. Setsubi kosei to kihon tokusei. 
(Molten carbonate fuel cell power generation system test 


faci 
590203440/GAR 060,518 PC A03/MF A01 
CRIE-W-88031 


Bifuntan nensho no tomonau NO(sub x) (center dot) haichu 


iverized coal 
E90503405/GAR 
CRIE-W-88032 
Bifuntanyo wide renji bana no kaihatsu (2). Mokei ni yoru 
bana nodo choseibu kihon kozo no kento. (Development of 
wide-range burner by control of pulverized coal concentra- 
tion (Part 2). Study of construction to control of particle 
concentration by burner model). 
DE90503406/GAR 060,055 PC A04/MF A01 
CRIE-W-88033 


Sekitan gasuka yo datsuryuzai no kaatsuka ni okeru seino. 
(Performance of desulfurization sorbent at pressurized con- 


060,429 PC A03/MF A01 


gasukayo porasu filter no koatsu gyakusen. Koatsu 
por to gyakufu gyakusen no seino hikaku. (High in- 
tensity cleaning of porous ceramic filter in coal gas filtra- 
tion-comparison with reverse flow cleaning). 
DE90503408/GAR 060,430 PC A03/MF A01 


CRIE-W-88035 


Sekitan gasukayo porasu filter no koatsu gyakuryu. Gyaku- 
sen ryusoku simuiation program no kaihatsu. (High intensity 


CRIE-W-89008 


aoe of porous ceramic filter in coal gas filtration-simu- 
lation of reverse flow rate). 
DE90503409/GAR 060,431 PC A04 


CRIE-W-88037 


of ceram- 
of combustor and 

combustion 
DE90503441/GAR 060,884 PC A03/MF A01 

CRIE-W-88038 

Koon gas turbine yo fukugogata ceramic nenshoki no kai- 
hatsu. Sekkei, shisaku to nensho shiken kekka. (Develop- 
ment of ceramic hybrid combustor. Design and combustion 


test results). 
DE90503442/GAR 060,885 PC A03/MF A01 


CRIE-W-88040 


H i zetsuen OF cable no kurikaeshi mage hiro to- 
kusei. (Cyclic bending fatigue characteristics of Gears 


insulated OF cables). 
DE90503410/GAR 060,297 PC A03/MF A01 


CRIE-W-88041 
Suiryu model ryudo kaiseki system no kaihatsu. Kosoku 
VTR ni yoru sokudo vector sokutei shuho. (Development of 
advanced flow simulation system by water flow model. New 
measurement method of velocity vectors using a high 


speed VTR). 

DE90503438/GAR 061,826 PC A03/MF A01 
CRIE-W-88042 

Purazumatochi yo tai len bo denkyoku no sonmo. (Ero- 

sion of W-rod-electr: for plasma torch). 

DE90503411/GAR 060,960 PC A03/MF A01 
CRIE-W-88043 

Suritto tsuki aku hon no aku jetto seigyo tokusei. (Controlla- 

bility of arc jet from arc horns with slits). 

DE90503412/GAR 060,384 PC A03/MF A01 
CRIE-W-88044 

Aku kudoshiki haidenyo tanraku denryu — no kai- 

hatsu. Tadan bunkishiki tenryu soshi no itsu. (Develop- 

ment of arc driving type fault current limiter for distribution 

lines. Development of multistage divided type commutating 


element). 
DE90503413/GAR 060,385 PC A03/MF A01 
CRIE-W-88045 


Sekitetsushingata amorufasu hen(prime)atsuki no seino 
—_ (Performance of stacked-core amorphous trance- 


lormers). 
5290508414/GAR 060,386 PC A03/MF A01 
CRIE-W-88046 
Gosei resin hatsudenki makisen no zetsuen rekka hanteiho. 
(Method for diagnosing the insulation deterioration in mica- 
resin insulated stator windings of generator). 
DE90503991/GAR 060,277 PC A03/MF A01 


CRIE-W-88047 


Sekitan ga: ee ee ene ee. eee 

(investigation on utilization o' oe 

(f00s0s445/GAR Pe AOU A01 
CRIE-W-89001 


Suiryu model kashika shuho ni yoru gas turbine nenshokinai 
no ryudo kongo tokusei (1). Nishitsugata nenshoki to hoen 
kyokagata nenshoki no tokusei. (Flow and mixing character- 
istics of gas turbine combustor voce, Mawagen bs bomen (Part 
1). Characteristics of venturi combustor and advanced rich- 
lean combustor with pilot flame). 

DE90505553/GAR 060,074 PC A03/MF A01 


CRIE-W-89003 


Sekitan nensho shikenro ni okeru tei fukaji no NO(sub x) 
haichu minenbun haisyutsu tokusei (1). Jurai burner ni yoru 
kento. (Emission characteristics of NO(sub x) and ignition 
loss on pulverized coal combustion at low load (Part 1)). 

DE90503992/GAR 060,056 PC A03/MF A01 


CRIE-W-89005 
NO(sub x) haichu minenbun haishutus tokusei ni 


ash (Part 1)). 
A03/MF A01 


istics of NO(sub x) and unburned carbon in 
DE90503993/GAR 060,057 
CRIE-W-89006 
Bifuntan nensho ni tomonau NO(sub x), haichu minenbun 
doji teigen nensho gijutsu no kaihatsu (4). Howa tanka sui- 
sokei nenryo chunyu ni yoru kento. (Development of low- 
NO(sub x) and low-ignition loss combustion technology on 
pulverized coal combustion (Part 4). Study on saturated hy- 
drocarbon fuels injection). 
DE90503994/GAR 060,058 PC A03/MF A01 
CRIE-W-89007 
Sekitan gasukayo porous filter no koatsu gyakusen. Koatsu 
gyakusen koka to shujin ryusoku atsuryoku sonshitsu no 
hendo yosoku. (High intensity cleaning for porous ceramic 
filter in hot coal gas cleaning. Cleaning effect in hot coal 
gas and simulation of changes of face velocity and pres- 


sure loss). 
DE90505552/GAR 060,436 PC A03/MF A01 


CRIE-W-89008 


Sekitan gasukayo kanshiki datsuryuzai no choki shinraisei. 
Enka suiso no eikyo hyoka. (Long term reliability of desul- 
furization solbent for hot coal gas. Influence of hydrogen 


chloride). 
DE90503995/GAR 060,434 PC A03/MF A01 


December 1,1990 OR-21 
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CRIE-W-89009 
Funryusho sekitan gasukaro tokusei kaiseki software no 
ge Computer enskyels on two ae ae ae 
bed : emanate of a 1/0 onater oh vary 


060,435 PC A03/MF A01 


turbine nenshoki no kaihatsu (3). 
no kihon nensho tokusei. (Devel- 
§ imental evalua- 


ys tin 


nenryo denchi no kaatsu seino 
Soar al Ge oboe ao pee fo ig tae] 


ee tion of MCFC. 


Analysis of 
isup 2) class MCFC perform- 
500609096/GAR 060,520 PC A03/MF A01 
CRIE-W-89014 


cies rapes 
rived low red low BTU oe autem 


fuels (part = Low NOx combustion 
technoloay by with pilot flame). 
DE90507671/GAR 060,635 PC A03/MF A01 

CRIE-W-89015 


Cemnnannnes heniee Sant pee oe. Gyomuyo 
no energy koritsu eizaisei hyoka. (Development 
advanced heat pump for commercial use. Performance 


and economic evaluation of the ). 
DE90503997/GAR ,505 PC A03/MF A01 


CRIE-W-89017 


gas turbine combustor using coal derived _— fuel 

5). Evaluation of rich-lean combustor with pilot flame). 

90503998/GAR 060,069 PC A03/MF A01 
onnwanen 


Iyedo nl etary iyo. (ituonce ofthe triace roughness 
kyodo ni ataeru eikyo. (Influence lerface roughness 
and the semiconducting layer 

he 
060,388 PC A03/MF A01 


CRIE-W-89019 


an peal 
seepage applica’ 
analyze tee <menanal seepage and ts epcaton 1 


DE96403420/GAR 061,378 PC A03/MF A01 
CRIE-W-89020 

Power electronics oyo ni kansuru chosa. (Survey on appli- 

cation of power ics). 

DE90507842/GAR 060,333 PC A04/MF A01 
pyr tence 

cme seru no kihon to- 

con tele a beget FC with electrolyte 


060,521 PC A03/MF A01 


ta koatsu setsuzo- 
compact 


060,392 PC A03/MF A01 


See ores ase 


90507885/GAR 
CRIE-W-89024 
Kobunshi zetsuenzai no hiraiki i heno tekiyo. 22kV hai- 
denyo gyappuresu hiraiki no itsu. Sgro a of oo 
mer insulating materials for surge arrester pag 
of we polymer arresters for Vv cowed 
5E90507843/GAR 060,390 PC A03/MF A01 
CRIE-W-89025 
( i epg yosoku a — on kaihatsu. 
an expert system for estimating flashover 
of contaminated insulators). 
DE90507844/GAR 060,391 PC A03/MF A01 
CRIE-Y-89003 
Denki jigyo no keiei takakuka no hokosei. Takakuka sen- 


Gverscaton of etc vlios- Case ot developments of 
— Case studies on well-diver- 
060,360 PC A03/MF A01 


a Haute Resistance: Essais de Fonctionnement de 
oe ‘hevetes (High Resistance Bolts: Test Trials for 


Plated ). 
N90-23748/8/GAR 060,837 PC A03/MF A01 
CRM-90-304 


Initial Effectiveness of the FY 1989 Medical Officer Reten- 


tion 5 

AD-A224 910/0/GAR 061,283 PC A03/MF A01 
CRR/R-60/87 

Code de Bonne Pratique pour la Conception et la Construc- 

Se ee ee 

—— Good Practice for the Design and Construction of Pave- 


on Concrete ). 
PIS90.286801 /GAR 060,017 PC E14/MF E14 


CRR/R-61/87 
se) a rane Seipe pas bs Contin oe ee 


Bitumineux Denses (Rules of Good Practice for Desig) 
Secs Sinemet Wienes sa 


OR-22 VOL. 90, No. 23 


PB90-266883/GAR 
CRREL-SR-90-16 

Purity Determination of Standard Analytical Reference Ma- 

terials by Differential Scanning Calorimetry. 

AD-A224 669/2/GAR 061,772 PC A03/MF A01 
CRREL-SR-90-20 

Evaluation of a Field Kit for Detection of TNT in Water and 


Soils. 

AD-A224 670/0/GAR 060,723 PC A03/MF A01 
CRREL-89-19 

Development of an Airborne Sea Ice Thickness Measure- 

ment System and Field Test Results. 

AD-A224 867/2/GAR 061,761 PC A04/MF A01 


CSL-29 
Access and Use of Previous Solutions in a Problem Solving 
Situation. 


AD-A224 717/9 059,766 Not available NTIS 
CSM-MT-CWR-090-012 
Fundamental Concepts of Wettability and Interfacial Bond 
Stre in Aluminum Matrix, SiC-Reinforced Composites. 
AD-A225 158/5/GAR 060,912 PC A04/MF A01 
CSTB-EN-CLI-86-5-L 
Wind heating feasibility. 
DE90501024/GAR 
CTR-3-5/9-87-481-5 
Effect of Fly Ash on the Sulphate Resistance of Concrete. 
PB90-267097/GAR 059,993 PC A15/MF A02 
CTR-3-5/9-87-481-6 


og and Shrinkage Properties in Concrete Containing Fly 


P800-267089/GAR 059,992 PC A07/MF A01 
CTR-3-8-86-472-3 


— -Four Year Performance Review of Concrete Pave- 
ns Made with Siliceous pe Lightweight Coarse 


mares 060,019 PC A04/MF A01 
CTR-3-8-86-472-6 

Continuously Reinforced Concrete Pavement Database. 

PB90-267063/GAR 060,018 PC A04/MF A01 
CTR-3-9-85-450-3F 

Fey a Reaction in Concrete Containing Fly Ash: 


eport. 

PB90-267055/GAR 059,991 PC A06/MF A01 
CTR-3-10-88/9-556-2 

Prestressed Concrete Pavement: Instrumentation, 

Behavior, and Analysis. 

PB90-266099/GAR 
CTS-04 

Proliferation of — Problems, = for control, 

and research agendas. A a 

DES0013514/GAR 061,338 eG A03/MF A01 


CU/CSD-TR-90-1141 


MTP: An Atomic Multicast Lae Protoco 
AD-A225 201/3/GAR 060,145 


CUED/A-THERMO/TR-34 
mae in Laminar and Turbulent Non-Premixed Sys- 
lems. 


PB90-270182/GAR 060,063 PC E06/MF E06 
CUED/D-SOILS/TR-234 
a eapeny oe of es Geotechnical Centrifuge Model Test 


ita to 
Pao0 270 IGAR 059,986 PC E06/MF E06 
CUED/F-INFENG/TR-48 
pe ag of Linear Structures on Serial and Parallel 


PB90-270190/GAR 059,827 PC E06/MF E06 
CWI-AM-R8908 
Reflexivity, the Dual Radon-Nykodym Property, and Conti- 


nuity of Adjoint Semigroups. 
N90-24042/5/GAR 061,029 PC A03/MF A01 


CWI-AM-R8909 


Affine Polar Spaces 
N90-241 07/6/GAR. 


CWI-AM-R8911 
ples pommer oo Estimates of Gegenbauer, Laguerre, 
Jacobi P rial s. 


N90-24043/3/ ieee 061,030 PC A03/MF A01 
CWI-AM-R8913 

Morphological Sampli 

N90-24044/1 /GAR 7” 
CWI-BS-R890S 


N0o-23945/7/G 7/GAR 


CWI-BS-R8910 
Almost Disturbance Decoupling by Measurement Feedback: 


AFi Domain Ai Lb 

N90-24005/2/GAR 060,200 PC A03/MF A01 
CWI-BS-R8911 

o- of n-Dimensional Associated Random Walks and the 


Point Identity. 
N90. 4090/4/GAR 060,232 PC A03/MF A01 
CWI-BS-R8912 


oa of = 

juitiknapsaci 
N90-24045/8/GAR 

CWI-BS-R8913 


Probabilistic og of the Minimum Weighted Flowtime 
Scheduling Problem. 


059,990 PC E10/MF E10 


060,502 PC A04/MF A01 


In-situ 
060,005 PC A04/MF A01 


BG A03/MF A01 


061,047 PC A03/MF A01 


060,215 PC A03/MF A01 


Scheduling: Algorithms 


060,167 art A01 


and Asymptotic Normality in the 
061,061 PC A03/MF A01 


N90-24091/2/GAR 
CWI-BS-R8914 


Scheduling around a Small Common Due D: 
N90-23943/5/GAR 060,168 PC, A02/MF A01 


CWI-BS-R8916 


Sojourn Times in Queueing Networks. 
N90-24102/7/GAR ™ 061,066 PC A03/MF A01 


CWI-BS-R8917 
Associated Distributions in the Analysis of Two-Dimensional 
Random Walks. 
N90-24095/3/GAR 061,080 PC A03/MF A01 
CWI-BS-R8918 


Structure at wd a Structured System. 
N90-24108/4/GAI 061,048 


CWI-BS-R8919 


M/G/1 Queue with Permanent Customers. 
N90-24096/1/GAR 061,064 PC A03/MF A01 


CWI-BS-R8920 


Stochastics Realization Problems. 
N90-24097/9/GAR 061,081 PC A03/MF A01 


CWI-BS-R8921 
FS amageney of Polyhedral Combinatorics to Multicommodity 


F and Compact Surfaces. 
N90-24060/7/GAR 061,032 PC A03/MF A01 


CWI-BS-R8922 


Short Proofs on Multicommodity Flows and Cuts. 
N90-24061/5/GAR 061,033 PC A03/MF A01 


CWI-BS-R8923 


Disjoint Homotopic Paths and Trees in a Planar Gi 
N90-24062/3/GAR 061,034 PC A04/ 


CWI-CS-R8927 


Belief Networks in Plausible Reasoning. 
N90-24098/7/GAR 061,082 


CWI-CS-R8928 
Arithmetic Classification of Perfect Models of Stratified Pro- 


= (Extended Version). 
90-24063/1/GAR 061,035 PC A03/MF A01 
CWI-CS-R8930 


061,079 PC A02/MF A01 


PC A03/MF A01 


F A014 


PC A03/MF A01 


Process ification Formalism Based on Static Cold. 
N90-23960/9/GAR 060,173 PC A04/MF A01 


CWI-NM-R8905 
nag Multigrid Applied to a 1D Stationary Semiconduc- 


tor q 
N90-23659/7/GAR 060,313 PC A03/MF A01 
CWI-NM-R8906 


Block Rui Kutta Methods on Parallel commen. 
N90-23982/3/GAR 060, 184 A03/MF A01 


CWI-NM-R8907 
Conver. Properties of the Runge-Kutta-Chebyshev 


Method. 
N90-24038/3/GAR 061,025 PC A03/MF A01 
CWI-NM-R8908 


Iterative Defect Correction and Multigrid Accelerated Explic- 
it Time Stepping Schemes for the Steady Euler Equations. 
N90-24039/1/GAR 061,026 PC A03/MF A01 


CWI-NM-R8909 


Testing of Elementary Functions in Ada. 
N90-23941/9/GAR 060,166 PC A03/MF A01 


CWI-NM-R8911 


Convergence of One-Leg Multistep Methods for Stiff Non- 
linear Initial Value Problems. 
N90-24040/9/GAR 061,027 PC A03/MF A01 


CWI-NM-R8913 


Block Runge-Kutta Method: 
N90-23983/1/GAR 


CWI-NM-R8914 


Local and Global Order Reduction of Some LOD Schemes. 
N90-24041/7/GAR 061,028 PC A03/MF A01 


DA-PAM-550-150 


Area Handbook Series: El Salvador: A Country S' 
AD-A225 019/9/GAR 059,775 


DAC-22 
Current Density Calculation Using Rectilinear Region Split- 
ting Algorithm for Very Large Scale Integration Metal Migra- 
AD-AZe4 750/0/GAR 060,307 PC A04/MF A01 
DC-120 
Reliable Control of Decentralized Systems: An ARE-Based 


H-Infinity Approach. 
DADS 749/2/GAR 060,194 PC AOS/MF A01 
DCN-89-203-099-07-07 


National Air Toxics Information Clearinghouse: Bibliography 
of Selected Reports and Federal Register Notices Related 
to Air Toxics. Volume 3. Citations, 1989. 
PB90-270570/GAR 060,658 PC A07/MF A01 


DCN-89-259-044-04 
Test and Evaluation of a Polymer Membrane Preconcentra- 


tor, Final R 
060,653 PC A08/MF A01 


060,185 PC A03/MF A01 


iF A02 


i} leport. 
PB90-267196/GAR 
DCN-90-209-028-11 


Evaluation of SCR NOx Controls for Small Natural Gas- 
Fueled Prime Movers. Phase 1. Topical Report. 
PB90-270398/GAR 060,076 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


DE89013932/GAR 
Observations of dynamic stall on an pos ar i 
airfoil with shear-stress-sensitive liquid crystal 
DE89013932/GAR 059,561 PC 03/ F AO1 

DE89014960/GAR 
Treatment and 
the Defense Waste 
Waste Vitrification Plant. 
DE89014960/GAR 

DE89764069/GAR 


om o-. coal liquefaction by mild hydrogenation. Solid 


589764069/GAR 060,409 PC A03/MF A01 
DE90000219/GAR 
Contracts for field projects and 
hanced oil recovery. 
tember 30, 1989. 
DE90000219/GAR 


pare tn 


high-level radioactive waste in 
ing Facility and the Hanford 


061,529 PC A01/MF A01 


supporting research on en- 
Progress review No. 60 quarter ending 


061,386 PC A06/MF A01 


advances in thin film solar cells. 


lecent technological 
Beo0000e2 /GAR 060,565 PC A02/MF A01 
DE90000328/GAR 


Wind loads and local pressure distributions on parabolic 

dish solar collectors. Final subcontract 

DE90000328/GAR 060,566 PC A11/MF A02 
DE90000351/GAR 


Polycrystalline thin film cadmium ——- n-i-p solar cells. 


Final subcontract 1989. 

DE90000351 VGAR 060,567 ‘A04/MF A01 
DE90000354/GAR 

Interim qualification tests and procedures for terrestrial pho- 

tovoitaic thin-film flat-plate modules. 

DE90000354/GAR 060,568 PC A03/MF A01 
DE90000482/GAR 


Field and laboratory leaching studies of retorted Kentucky 
oil shale. Final r 
060,693 PC A05/MF A01 


tus report. 
060,077 PC A03/MF A01 


analysis of a screenless (counter-current) 
Granular Bed Filter on a subpilot-scale PFBC Volume 1. 


Final report. 
DE90000486/GAR 060,346 PC A10/MF A02 
DE90000487/GAR 


Performance of a screenless (counter-current) 


Granular Bed Filter on a subpilot-scale PFBC, Volume 2. 


Final report. 

DE90000487/GAR 

DE90000488/GAR 
Implementation of a modified Johnson and Hindmarsh 


— and =the A model Final report. 
060,410 PC A03/MF A01 
eusumnanaan 


Literature survey of in situ processes for application to the 
US tar sand resource. 
061,387 PC A03/MF A01 


060,592 PC A10/MF A02 


DE90000495/GAR 
DE90000497/GAR 
Trace element-sulfide mineral association in eastern oil 


shale. 
DE90000497/GAR 060,444 PC A03/MF A01 
DE90000499/GAR 


Oil — plant siting methodology: A guide to permits and 


‘ovals. 

D#90000499/GAR 060,445 PC A11/MF A02 
DE90001170/GAR 

Information-theoretic look at branch-prediction. 

DE90001170/GAR 060,146 PC A03/MF A01 
DE90005384/GAR 

Freshwater wetlands and wildlife. 

DE90005384/GAR 061,428 PC A99/MF E12 
DE90006514/GAR 


Nuclear particles in cancer treatment: Brief review. 
DE90006514/GAR 061,127 PC A03/MF A01 
DE90007648/GAR 
Advanced studies of bio 
Topical report on Task 2: 
uct from CO utilization. 
DE90007648/GAR 
DE90008013/GAR 
Bit-string scatteri 
DE90008013/GA\ 
DE90008022/GAR 


De testing of fluoropolymer-coated stainless steel 


£90008022/GAR 060,897 PC A03/MF A01 
DE90008254/GAR 
a One built, being built, or planned: 1989. Sup- 


Bes0008254/GAR 061,623 PC A01/MF A01 
DE90008287/GAR 

Mechanical behavior of aged uranium-3/4 weight percent ti- 

tanium alloy. 

DE90008287/GAR 060,969 PC A03/MF A01 
DE90008659/GAR 


Configurational diffusion of coal macromolecules. Quarterly 
Progress report. 


ical indirect liquefaction of coal. 
limination of acetate as a prod- 


060,411 PC A08/MF A01 


061,998 PC A03/MF A01 


DE90008659/GAR 
DE90008786/GAR 


060,446 PC A03/MF A01 


passing architecture. 


Sisal on a 
DE90008786/GAI 060,147 PC A03/MF A01 


DE90008828/GAR 
Engineering development of advanced fine coal 
cleaning technology: Froth flotation. Quarterly technical 
report No. 5, October 1-December 31, 1989. 
DE '28/GAR 060,447 PC A06 


DE90008839/GAR 
Conceptual design of a coal-fired MHD retrofit. Executive 


summary. 
DE90008839/GAR 060,347 PC A03/MF A01 


DE90008842/GAR 
ran spe 


Proof of an testing of the FoF gar 

30, 1989. 

DE90008842/GAR 060,593 PC A03/MF A01 
DE90008843/GAR 

Bimetallic of bey ene le hydrogen transfer and 


promotion 
heteroatom an in coal liquefaction. 
DE90008843/GAR 060,594 PC A01/MF A01 


DE90008844/GAR 
Exploratory coprocessing research bg report No. 5 
lember 1, 1989 to November 30, 198: 
DE90008844/GAR oeuaie. "PC A03/MF A01 


DE90008899/GAR 


COP Gi error 
DE 99/GAR 


DE90008963/GAR 


060,799 PC A03/MF A01 


060,448 PC A03/MF A01 


Power beam technology at Los Alamos/A review of re- 
search and it activities. 


DE90009002/GAR 060,834 PC A03/MF A01 
DE90009019/GAR 

Use of ultrasound for enhanced direct coal li 

Say technical progress report, October-' 

DE90009019/GAR 060,413 PC A02/MF A01 
DE90009020/GAR 


Steam Catalyst coagetiee. R 
a December 15, 1980 1989-March 14, 1990 sing 
90009020/GAR 060,414 PC A02/MF A01 


Boe /GAR 


faction. 


id superacids as coal liquefaction catalysts. Quarterly 
por. October 1989-January 1990. 
'90009021/GAR 059,904 PC A02/MF A01 
DE90009023/GAR 


Design and test of a 0.15 MB/H vortex combustor firing 


DUC and CWF. 
DE90009023/GAR 060,033 PC A03/MF A01 
DE90009024/GAR 
Development of the E! ic Dewatering (EAD) 
process for fine/ultrafine coal. Fifth quarterly progress 


reer period ending December 31, 1989. 
90009024/GAR 060,449 PC A03/MF A01 
DE90009025/GAR 


Advanced study in solid transport: R behavior of 
dense — quarterly report, October 1, 1989- 


December 31 
DE90009025/GAR 060,450 PC A03/MF A01 
DE90009051/GAR 


Ultra-fine coal characterization. 10th quarterly report, June 


1, 1986-A 31, 1986. 

DE90009051/GAR 060,451 PC A03/MF A01 
DE90009052/GAR 

Ultra-fine coal characterization. 12th 

DE90009052/GAR 
DE90009058/GAR 

—— and method for deliquifying material. Final report. 

DE90009058/GAR 060,694 PC A03/MF A01 
DE90009139/GAR 


New technique for dewatering ees 
DE90009139/GAR 060,695 


DE90009211/GAR 
Ultra-fine coal characterization. 11th Quarterly report, Sep- 


tember 1, 1986-November 30, 1986. 
DE90009211/GAR 060,453 PC A03/MF A01 


DE90009212/GAR 


E Data Base: 
DE 212/GAR 


DE90009243/GAR 
Integrated Data Base: Status and waste 
DE! 243/GAR 061,530 
DE90009383/GAR 
Novel Pong yt liquefaction ber geo pe Saeetety 


ee yi 1989-February 28 
DE90009383/GAR 060,415 PO A03/MF A01 


DE90009425/GAR 

Dielectric-liquid pulsed power switch. 

DE90009425/GAR 060,327 PC A02/MF A01 
DE90009651/GAR 


060,455 PC AOS/\ 
PC A03/MF A01 


inal report. 
PC A04/MF A01 


; Subject aa scope. 
060,586 PC A05/MF A01 


‘A03/MF AO1 


Electrode reaction mechanisms in molten carbonate fuel 
cells. Tseoen 


DE90010029/GAR 


DE90009651/GAR 
DE90009654/GAR 


Western Research Institute quarterly technical ress 
January-March 1990. ripe 
060,454 PC A03 


060,510 PC A0B/MF adi 


" 060,034 PC A09/MF AO1 


gas turbine systems. Annual techni- 
cal Paw a4 July 1988-June 1989. 
DE /GAR 060,067 PC A05/MF A01 
DE90009815/GAR 
Electron transport in fast dielectric liquids at high applied 
electric fields. - 
DE90009815/GAR 061,999 PC A02/MF A01 


We applications. Quarterly report, say 1ooneaey 30, 


be90000906/GAR 060,499 PC A02/MF A01 
DE90009907/GAR 
Advanced coal-fueled combustor for residential space heat 
ng. at applications. Quarterly report, October 1-December 31, 
DE90009907/GAR 060,500 PC A03/MF A01 
DE90009908/GAR 
i ial space heat- 
January 1-March 31, 


060,035 PC A02/MF A01 


for Se eee ap ae 
‘November 1 


060,036 PC A03/MiF A01 


Advanced atomizer concept for CWF burning in small com- 

bustors. Quarterly November 1987-January 1988. 

DE90009910/GAR 060,037 PC A03/MF A01 
gyre 


b- a com- 
PC ROS/MF A01 


Advanced atomization commen on CWF em in small 
combustors. Quarterly report, May Pape By 
DE90009912/GAR ‘A03/MF AO4 
DE90009913/GAR 
concept for CWF burning in small 
combustors. Quarterly report, —- 1988-October 1988. 
DE90009913/GAR ,040 PC A03/MF A01 
DE90009914/GAR 
Advanced atomization concept for CWF burning in small 
— Quarterly report, November 1988-January 
DE90009914/GAR 060,041 PC A03/MF A01 
DE90009915/GAR 


Advanced atomization for CWF burning in small 

combustors. Quarterly report, February 1989-April 1989. 

DE90009915/GAR 060,042 PC A03/MF A01 
DE90009916/GAR 

Advanced atomization concept for CWF eo in small 

combustors. Quarterly report, May 1989-July 1989. 

DE90009916/GAR 060,043 A03/MF A01 
DE90009987/GAR 

Theoretical studies on the role of transition in determining 
friction and heat transfer in smooth and rough passages. 


Final report. 
DE90009987/GAR 061,817 PC A08/MF A01 


DE90009996/GAR 


— ty tee a (FIR) ge Final tech- 
nical report, 987-January 31, 1990. 
DE90009996/GAR 061,853 PC A03/MF A01 


DE90010003/GAR 


VISTA user interface software 
DE90010003/GAR 


DE90010009/GAR 
Combined SO(sub x), NO(sub x) removal and concentration 
flue an electrochemical membrane. Quar- 


060,595 PC A03/MF A01 


study. 
060,148 PC A03/MF A01 


Peony nergy we I pppoe nar pen mag at 
per mpn feed heen » <_< 


Deboo10023/ GAR 060,596 PC A02/MF A01 
DE90010026/GAR 
Son ekcas Unaedh cos Ualamcmnntealenmecaamen thew: 
an electrochemical ae 


tery pope ropa lune 20 Seplaror50 , 


060,597 PC. n03/ MF A01 
couleauetn 


See reek an came cebaeh amolnenae tear 
permed ante y an electrochemical membrane. Quar- 


March Y-May 31, 1989. 
bebeo18028 7GAR 060,598 PC A03/MF A01 


December 1,1990 OR-23 





NTIS ORDER/REPORT NUMBER INDEX 


DE90010034/GAR 


Development of more efficacious Tc-99m organ imaging 
agents for use in nuclear medicine by character- 
ization of radiopharmaceutical mixtures. ess report, 


September 1, 1989-August 31, 1990. 
DE90010034/GAR 061,214 PC A02 


DE90010071/GAR 
Studies on ion scattering and sputtering processes relevant 
to ion beam eputer deposition of multicomponent thin 
films. 
DE90010071/GAR 061,948 PC AQ1 
DE90010203/GAR 
Liverrnora electron elastic scattering data base. 
DE90010203/GAR 062,000 PC A03/MF A01 
DE90010457/GAR 
Cees exvent denaly, flux creep, and microstructure in a 


p0T0457/GAR 
DE90010457/GAR 060,873 PC A01/MF A01 
DE90010462/GAR 


at accelerator facilities. 


Laser 
DE90010462/GAI 062,001 PC A03/MF A01 
DE90010612/GAR 


forecasting models on a desk-top com- 


BE90010612/GAR 059,701 PC A03/MF A01 
DE90010652/GAR 


Simultaneous determination of optical and — ~ ea 


oe of an evaporating aqueous solution droplet. 
90010652/GAR 059,905 PC A02/MF A01 


DE90010845/GAR 
MSW subscale rotary combustor R&D support program. 


Final report. 
DE90010845/GAR 060,455 PC A10/MF A02 
DE90010875/GAR 


of knock in spark-ignition 
DE90010875/GAR a 060,078 3. PC A03/MF A01 


DE90010911/GAR 


netic confinement fusion research. 


West European 
DE90010911/GAR~ 061,874 PC A12/MF A02 
DE90010912/GAR 


Soviet image pattern recognition resear 
DE90010912/GAR oeoeie "PC A08/MF A01 


DE90010913/GAR 


— as netic confinement fusion research 
:90010913/GAR 061,875 PC A15/MF A02 
DE90010919/GAR 


Development of analytical procedures for coprocessing. 

oo technical progress report, October 1-December 

DE90010919/GAR 060,456 PC A03/MF AO1 
DE90010920/GAR 

Detoxification and generation of useful products from com- 


bustion wastes. Annual report. 
DE90010920/GAR 060,696 PC A03/MF A01 


DE90010924/GAR 
Slurry reactor design studies. Topical report, Reactor selec- 


DE90010924/GAR 060,416 PC A07/MF A01 
DE90010969/GAR 


Electrostatic precipitation of condensed acid mist. Fifth 
oy technical progress report, January 18-March 31, 


1990. 
DE90010969/GAR 060,599 PC A03/MF A01 
DE90010971/GAR 


Mechanisms of coal-water mixture combustion in fluidized 
beds. Technical progress report, December 14, 1989-March 


15, 1990. 
DE90010971/GAR 060,044 PC A03/MF A01 
DE90010974/GAR 


Pore structure and reactivity changes in hot coal gas desul- 
furization sorbents. Technical progress report, January- 


March 1990. 
DE90010974/GAR 060,600 PC A03/MF A01 
DE90011108/GAR 


itegy for matrix factorizations. 


Adaptive blocking stra’ 
DE90011108/GAR 060,149 PC A03/MF A01 
DE90011229/GAR 


Biot’s slow wave in Massillon and Berea sandstones. 
DE90011229/GAR 061,359 PC A02/MF AO1 


DE90011275/GAR 
Inexpensive cross-flow 
Mountain 
DE90011275/GAR 

DE90011277/GAR 
Chemical — from integral equations using scaled 


BE9O0 NDTTYGAR 059,906 PC A12/MF A02 
DE90011282/GAR 


hydropower turbine at the Arbuckle 
Project. Field test report. 
060,348 PC A04/MF A01 


Division, Oak Flldge National 


cal Chemistry i 
DE90011282/GAR PC taboaion A01 


DE90011283/GAR 
Proceedings of the 1989 CESAR/CEA (Center for 
a Research/Commissariat a |’ 


tornique) workshop on autonomous mobile robots 
30-June 1, 1989). 
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059,847 


DE90011283/GAR 
DE90011285/GAR 
Two-dimensional position-sensitive detectors for small- 


le neutron scattering. 
DE90011285/GAR 062,002 PC A07/MF A01 
DE90011286/GAR 


Characterization of explosives processing waste decompo- 
sition due to —s Final, Phase 1 report. 
DE90011286/GA' 061,777 PC A09 


DE90011287/GAR 
Hydrologic data summary for the White Oak Creek water- 


shed: May 1987-April 1988. 
DE90011287/GAR 061,374 PC A06/MF A01 


DE90011288/GAR 


Chemical characterization and toxicological evaluation of 
airborne mixtures: A system for generating mixed aerosols 
from a petroleum based liquid a fine solid. Final r 

DE90011288/GAR 060,601 PC A04/MF A01 


DE90011297/GAR 
Conservation and renewable energy program. Bibliography, 


1990 edition. 
DE90011297/GAR 060,544 PC A06/MF A01 
DE90011298/GAR 


Plan for intermodei comparison of atmospheric CO(sub 2) 
‘ojections with uncertainty analysis. 
E9001 1298/GAR 059, 718 PC A03/MF A01 


DE90011300/GAR 
ae of complex many-to-many relations in 


locus. 

DE90011300/GAR 060,697 PC A03/MF A01 
DE90011312/GAR 

Tutorial on some sampling techniques used for measuring 


radon levels. 
DE90011312/GAR 060,671 PC A01/MF A01 
DE90011387/GAR 


Proposed strategy for upgrade of the ORNL Process 
Wastewater Treatment Plant. 
DE90011387/GAR 060,725 PC A02/MF A01 


DE90011452/GAR 


Macromolecular coal structure as revealed by novel diffu- 
sion tests. Quarterly technical report, January 15, 1990- 


April 15, 1990. 
DE90011452/GAR 060,457 PC AO5S/MF A01 
DE90011455/GAR 


Proof of concept testing of the advanced NOXSO flue gas 
cleanup process. Quarterly technical progress report, Janu- 


1-March 31, 1990. 
DE90011455/GAR 060,602 PC A03/MF A01 
DE90011457/GAR 


es ay ny to define the physical/chemical constraints 
which limit NO(sub ») emission reduction achievable by re- 
burning. Final ri 

DE90011457/GAR 


DE90011489/GAR 


Assuring both quality and ——- in basic research. 
DE90011489/GAR 059,543 PC ‘(A02/MF A01 


DE90011500/GAR 


Error analysis of a ratio pyrometer by numerical simulation. 
DE90011500/GAR 060,800 PC A03/MF A01 


DE90011504/GAR 


Error analysis by numerical simulation for a three-color py- 
rometer assuming a blackbody spectrum and a wavelength 


and temperature dependent emissivity. 
DE90011504/GAR 062,003 PC A03/MF A01 


DE90011510/GAR 
Improved catalysts for liquid eeeeee fuels from 


sy! Final technical progress report. 
DE90011510/GAR 060,417 PC A09/MF A02 


DE90011520/GAR 


fa ha,n reactions in vitrified wast 
DE90011520/GAR 


DE90011649/GAR 


On-site method for acquisition and analysis of sensor data. 
DE90011649/GAR 061,388 PC A02/MF A01 


DE90011702/GAR 
Detection system characteristics using (252)Cf ionization 


chambers. 

DE90011702/GAR 061,489 PC A03/MF A01 
DE90011707/GAR 

Single port, two color particle sensing system for character- 


izing wet steam. 
DE90011707/GAR 061,624 PC A02/MF A01 
DE90011734/GAR 
Gas chromat oo pe po determination of water in organic 
compounds of organic compounds in water after steam 
distillations. 
DE90011734/GAR 


DE90011737/GAR 
Spectral hole burning 
DE90011737/GAR 

DE90011749/GAR 


Interaction of small oxygenated fluorocarbons and hydro- 
carbons with the Ru(001) surface. 
DE90011749/GAR 059,907 PC A10/MF A02 


DE90011799/GAR 


060,847 PC A18/MF A03 


060,603 PC A07/MF A01 


061, 531 PC A02/MF A01 


059,848 PC A06/MF A01 


studies of Photosystem 
061,109 Ny A05/MF A01 


h heat load x-ray optics. 


Workshop on rigt 
DE90011799/GAR 062,004 PC A22/MF A03 


DE90011804/GAR 


Effect of manganese on the onset of the stage 2 reaction 
in an austempered ductile iron matrix. 
DE90011804/GAR 060,939 PC A04/MF A01 


DE90011807/GAR 


High temperature x-ray diffraction and Landau theory inves- 
tigation of order-disorder transition in defect NaCl-type 


solids. 
DE90011807/GAR 059,908 PC A06/MF A01 
DE90011809/GAR 
Searching for heavy fermion materials in Ce intermetallic 


compounds. 

DE90011809/GAR 060,970 PC A07/MF A01 
DE90011811/GAR 

Sand and gravel mine operations and reclamation planning 


using microcomputers. 
DE90011811/GAR 061,389 PC A08/MF A01 
DE90011907/GAR 


Detoxification and generation of useful products from coal 
combustion wastes. Second quarterly technical report. 
DE90011907/GAR 060,458 PC A01/MF A01 


DE90012001/GAR 
Comparative hazard evaluation, an approach to regulation: 


Formaldehyde in drinking water. 
DE90012001/GAR 060,726 PC A03/MF A01 


DE90012008/GAR 
Cooling season energy measurements of dust and ventila- 


tion effects on radiant barriers. 
DE90012008/GAR 060,393 PC A04/MF A01 
DE90012011/GAR 


Standardized communication symbols to facilitate circuit 


598012011/GAR 060,269 PC A03/MF A01 
DE90012012/GAR 
Fabrication and assembly of BOLVAPS ceramic-option half 


anodes. 
DE90012012/GAR 061,466 PC A05/MF A01 
DE90012021/GAR 


Energy confinement study of the — reversed field pinch 
_ a Thomson scattering diagnosti 
12021/GAR 061, 076 PC A07/MF A01 


cuanaemen 
Physics Division progress report for period ending Septem- 


ber 30, 1989. 
DES0012022/GAR 062,005 PC A13/MF A02 
DE90012026/GAR 


pare readiness review plan for the radioisotope ther- 
moelectric generator materials production tasks. 
DE90012036/GAR 061,485 PC A03/MF A01 


DE90012028/GAR 


Combined nitrogen oxides/sulfur dioxide control in dry 
scrubber systems. Volume 1, Evaluation of additives and 


process modifications. 
DE90012028/GAR 060,604 PC A08/MF A01 
DE90012029/GAR 


Synthesis of high purity sinterable silicon carbide powder. 


Final report. 
DE90012029/GAR 060,874 PC A12/MF A02 
DE90012030/GAR 


Evaluating protective actions for chemical agent emergen- 


cies. 

DE90012030/GAR 059,787 PC A14/MF A02 
DE90012032/GAR 

Critical-region vapor-liquid equilibrium of the CH(sub 4)- 


CO(sub 2)-H(sub 2)S system. 
DE90012032/GAR 060,418 PC A08/MF A01 


DE90012035/GAR 


Advanced Research and Technology Development (AR and 
TD) materials program implementation plan for fiscal years 


1990 through 1994. 
DE90012035/GAR 060,933 PC A07/MF A01 
DE90012039/GAR 


Assessment of the energy conservation potential of active 
(variable thermal resistance and switchable absorptance) 
building thermal insulation systems. 

DE90012039/GAR 059,818 PC A06/MF A01 


DE90012040/GAR 
Alternative Motor Fuel Use Model: Model theory and design 


and user’s guide. 
DE90012040/GAR 062,373 PC A08/MF A01 
DE90012043/GAR 


Fermilab Library projects. 
DE90012043/GAR 


DE90012044/GAR 


Properties of ine 3)O(sub 8)-aluminum cermet fuel. 
DE90012044/G 061,658 PC A0S/MF A01 


Pa arity 


Vegetation uptake from burial ground alpha waste trenches. 
DE90012045/GAR 060,564 PC A03/MF A01 


DE90012046/GAR 
Guidelines for structural bolting in beste sig with the 
AISC ninth edition ‘Manual of Stee! Constructio 
DE90012046/GAR 059,81€ PC A02/MF A01 
DE90012047/GAR 
Fast online event display for a high intensity fixed-target 
spectrometer. 


060,811 PC A03/MF A01 
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DE90012047/GAR 
DE90012048/GAR 


Motion control of the accumulator ron wires. 
DE90012048/GAR 7 PC A03/MF A01 


DE90012063/GAR 


Hydrogen isotopic exchange over palladium metal. 
DE90012063/GAR 059,909 PC A03/MF A01 


DE90012100/GAR 
0 ogg monitoring of the Chaveroo oil field, New 


£900 12100/GAR 061,360 PC A02/MF A01 
DE90012154/GAR 

Linear solution for hydriding of uranium. 

DE90012154/GAR 059,878 PC A03/MF A01 
DE90012155/GAR 

Chip breaking and control for a precision automated turning 

5E90012155/GAR 060,793 PC A03/MF A01 
DE90012174/GAR 

Progress on Sens expert systems in waste manage- 


ment and di 
061,532 PC A02/MF A01 


062,006 PC A02/MF A01 


isposal 
DE90012174/GAR 

payee apni 
ards training course: Nuclear material safeguards for 


po ment plants. Part 3, Uranium enrichment plant: De- 
scription, material control and accountability procedures, 


and safeguards. 
DE90012220/GAR 061,659 PC A18/MF A03 
DE90012225/GAR 


MELCOR adaptation and validation for modeling of N Re- 


actor core phenomena. 

DE90012225/GAR 061,675 PC A03/MF A01 
DE90012235/GAR 

Diffusion in coals. Final technical report. 

DE90012235/GAR 060,459 PC A08/MF A01 
DE90012236/GAR 

Conversion of industrial boilers to burn coal water fuel. 

Phase 1, Pilot-scale development and testing: Final report. 

DE90012236/GAR 060,045 PC A10/MF A02 


DE90012237/GAR 
CWS-fired residential warm-air heating system. Phase 2 


final report, August 1, 1988-March 1, 1990. 
DE90012237/GAR 059,791 PC A08/MF A01 


DE90012250/GAR 
Surface properties of coal and their role in coal beneficia- 


tion. Final report. 
DE90012250/GAR 060,460 PC A09/MF A01 
DE90012251/GAR 


Microbial liquefaction of peat for the production of synthetic 


fuels. Final progress report. 
DE90012251/GAR 061,166 PC A03/MF A01 
DE90012274/GAR 


Thermal reactor safety. Foreign trip report, October 2-13, 
1988. 


DE90012274/GAR 061,625 PC A03/MF A01 
DE90012276/GAR 

Advanced omg ri ae for water-cooled reactors. Foreign 

trip report, May 24-June 12, 1988. 

DE90012276/GAR 061,626 PC A03/MF A01 
DE90012277/GAR 

Ethanol production by immobilized microorganisms. Foreign 


trip report, May 27-June 9, 1988. 
DE90012277/GAR 060,461 PC A02/MF A01 


DE90012278/GAR 
Meetings on industrial ion exchange. Foreign trip report, 


July 12-26, 1988. 
DE90012278/GAR 059,849 PC A03/MF A01 
DE90012279/GAR 
Topics on supercritical solutions. Foreign trip report, Octo- 
ber 14, 1988-October 23, 1988. 
DE90012279/GAR 059,850 PC A02/MF A01 


DE90012280/GAR 

Materials and services provided by the Isotope Research 

Materials Laboratory. Foreign trip report, September 4, 

1988-September 16, 1988. 

DE90012280/GAR 
DE90012281/GAR 

Biologically based methods for cancer risk assessment. 

Foreign trip report, June 7-19, 1988. 

DE90012281/GAR 061,128 PC A03/MF A01 
DE90012282/GAR 

Price and availability of isotope materials —_ related serv- 

ices. Foreign trip report, September 3-17, 19 

DE90012282/GAR 061,481 Pe A03/MF A01 
DE90012284/GAR 

Summary of the status of biomass conversion technologies 

and opportunities for their use in Latin America. 

DE90012284/GAR 060,462 PC A03/MF A01 
DE90012285/GAR 

Experimental results concerning global observables from 

the CERN SPS heavy ion program. 

DE90012285/GAR 062,008 PC A03/MF A01 
DE90012286/GAR 


Experimental results from studies on nucleus-nucleus colli- 


sions at high ener. 
DE90012286/GA' 062,009 PC A03/MF A01 
DE90012287/GAR 


Process of integrated resource planning for electric utilities. 


061,480 PC A03/MF A01 


DE90012287/GAR 
DE90012288/GAR 


Formation of cubic Li(sub 2) phases from Al(sub 3)Ti and 
Al(sub 3)Zr by transition metal substitutions for Al. 
DE90012288/GAR 060,971 PC A02/MF A01 


DE90012290/GAR 
Investigations of some aspects of chemistry in alkali chlor- 


oaluminate melts. 
059,910 PC A03/MF A01 


060,349 PC A03/MF A01 


DE90012290/GAR 
DE90012292/GAR 
> gaa eigenenergies in the wake of fast ions in 


BE9001 2292/GAR 061,949 PC A03/MF A01 
DE90012294/GAR 


Effect of crystal orientation on damage accumulation in 

chromium-implanted Al(sub 2)O(sub 3). 

DE90012294/GAR 060,955 PC A03/MF A01 
DE90012298/GAR 


Autonomous trajectory generation for mobile robots with 
non-holonomic and steering angle constraints. 
DE90012298/GAR 060,848 PC A02/MF A01 


DE90012299/GAR 
Pilot-scale testing of refining process for decontaminating 


lead. 

DE90012299/GAR 061,512 PC A03/MF A01 
DE90012300/GAR 

1989 Effluent and environmental monitoring report for the 


Bettis Power Laboratory 

DE90012300/GAR 060,698 PC A05/MF A01 
DE90012306/GAR 

oo and actinide re chemistry. Foreign 


ip report, April 3, 1987-April 16, 198 
DE90012308/GAR 059, on PC A03/MF A01 


DE90012307/GAR 
Coal conversion chemistry. Foreign trip report, October 24, 


1987-November 4, 1987. 
DE90012307/GAR 060,463 PC A02/MF A01 
DE90012309/GAR 


Current and future requirements for isotopic materials and 
related services. Foreign trip —— September 4-16, 1988. 
DE90012309/GAR 061,482 PC A03/MF A01 


DE90012311/GAR 
Chemistry of iodine in reactor safety. Foreign trip report, 


May 31-June 9, 1988. 
DE90012311/GAR 067,513 PC A03/MF A01 


DE90012312/GAR 


Photosynthesis and ome Foreign trip report, No- 
1987. 


vember 1, 1987-November 25, 
DE90012312/GAR 


DE90012313/GAR 


Testing cement-based waste — Foreign trip report, 
September 26, 1987-October 31, 1987 
DE90012313/GAR 061,533 PC A03/MF A01 


DE90012314/GAR 


Certification of welding and inspection rr, Foreign 
trip report, November 15-November 20, 19: 
DE90012314/GAR 060,835 PC A02/MF A01 


DE90012315/GAR 
Meetings on recent actinides research in chemistry. Foreign 


trip report, April 17-24, 1988 
059,912 PC A02/MF A01 


061,110 PC A03/MF A01 


DE90012315/GAR 
DE90012316/GAR 
Radioactive waste immobilization. Foreign trip report, Octo- 


ber 16, 1987-December 5, 1987. 
DE90012316/GAR 061,534 PC A03/MF A01 


DE90012318/GAR 


Radioactive waste immobilization. Foreign trip report, 

August 28, 1987-October 3, 1987. 

DE90012318/GAR 061,535 PC A03/MF A01 
DE90012319/GAR 

Safe transport of radioactive materials. Foreign trip report, 

November 7, 1987-November 14, 1987. 

DE90012319/GAR 061,514 PC A03/MF A01 


DE90012320/GAR 


Molecular structure of coal and coal conversion processes. 
Foreign trip report, October 24, 1987-November 7, 1987. 
DE90012320/GAR 060,464 PC A01/MF AO1 


DE90012321/GAR 


Photoelectron spectrometry with the use of ——— fa- 
diation. Foreign trip report, August 29-October 1, 1987. 
DE90012321/GAR 062,010 PC A02/MF AO1 


DE90012322/GAR 
ae of solid surfaces. Foreign trip report, June 16-27, 
987. 


b#96012322/GAR 059,913 PC A02/MF A01 
DE90012323/GAR 
Diffraction and crystallography. Foreign trip report, August 


3, 1987-August 21, 1987. 
DE90012323/GAR 062,011 PC A02/MF AO1 
DE90012324/GAR 


46th session of International Statistical Institute and the 
first IASC world conference. Foreign trip report, September 


5-27, 1987. 
DE90012324/GAR 061,075 PC A01/MF A01 
DE90012325/GAR 


Radiopharmaceutical and chemotherapeutic drug technolo- 
gy. Foreign trip report, October 30-December 30, 1987. 


DE90012351/GAR 


DE90012325/GAR 
DE90012326/GAR 
— on risk assessment and 
in trip report, October 23-31, = 
DE90012326/GAR 


DE90012327/GAR 
Dynamic interactions of charged particles with solids. For- 
ign trip report, October 4-17, 1987. 
DE90012327/GAR 062,012 PC A02/MF A01 
DE90012328/GAR 
VENUS facility modifications for pressure vessel fluence ex- 
—— Foreign trip report, January 9, 1987-January 18, 


bE90012328/GAR 061,515 PC A02/MF A01 
DE90012329/GAR 


Development of an international nuclear data library for 
fusion reactor technology. Foreign trip report, November 


11-24, 1987. 
DE90012329/GAR 062,013 PC A03/MF A01 
DE90012330/GAR 
Conference on free and moving boundary problems as re- 
lated to heat transfer. Foreign trip report, ph 10-20, 1987. 
DE90012330/GAR 060,511 PC A02/MF A01 


DE90012331/GAR 
Nuclear fuel reprocessing and waste management. 
trip report, August 21, 1907-Soptember 13, 1987. — 
DE90012331/GAR 061,536 PC A03/MF A01 


DE90012332/GAR 
Bioconversion of coal. Foreign trip report, July 7, 1987-July 


11, 1987. 
DE90012332/GAR 060,465 PC A02/MF A01 
DE90012333/GAR 


Fossil energy environmental research. Foreign trip report, 

September 11, 1987-September 26, 1987. 

DE90012333/GAR 060,466 PC A02/MF A01 
DE90012334/GAR 


Availability of isotopic materials. Foreign trip report, Sep- 
tember 19, 1987-October 7, 1987. 
061, 483 PC A03/MF A01 


061,215 PC A03/MF A01 


risk management. For- 
060,762 PC A03/MF A01 


DE90012334/GAR 
DE90012335/GAR 

Empirical investigation of the use of ranks in (pi)ps sam- 

pling. Foreign trip report, September 6, 1987-September 16, 

DE90012335/GAR 061,076 PC A01/MF A01 
DE90012337/GAR 


Data for decay heat predictions and fission yield evaluation. 
Foreign trip report, September 5, 1987- ‘oune 24, 
1 


987. 
DE90012337/GAR 062,014 PC A03/MF A01 
DE90012339/GAR 


Cooperative effort of research in latent heat thermal 
storage. Foreign trip report, July 27-September 30, 1987. 
DE90012339/GAR 060,569 PC A01/MF A01 


DE90012340/GAR 


ee Reliability Data —o (CRDO). Foreign 


ip report, April 10, 1987-April 17, 1 
DE90012340/GAR i616 627 PC A02/MF AO1 


DE90012341/GAR 
Advanced robotics program workshop. Foreign trip report, 


May 9-16, 1987. 
DE90012341/GAR 061,467 PC A02/MF A01 
DE90012342/GAR 
Liquid state and its electrical properties. Foreign trip report, 
July 3-18, 1987. 
DE90012342/GAR 061,818 PC A02/MF A01 
yy eg 
fees Big robotic vision technology. Foreign trip report, 


13-27, 1986. 
DESO! 2343/GAR 060,213 PC A01/MF A01 
DE90012344/GAR 


Workshop on fusion blanket neutronics. Foreign trip report, 


June 13, 1987-June 20, 1987. 
DE90012344/GAR 062,015 PC A02/MF A01 
DE90012345/GAR 


oe png in both prem Fr : 
dispersive xenon. Foreign trip report, June 
DE90012345/GAR sia 061,854 PC AOLME A01 


DE90012346/GAR 
Radiation dosimetry. Foreign trip report, February 26, 1987- 


March 8, 1987. 
DE90012346/GAR 061,216 PC A02/MF A01 
DE90012347/GAR 


Radiation physics. Foreign trip report, November 10, 1987- 


Novernber 24, 1987. 
DE90012347/GAR 062,016 PC A02/MF A01 
DE90012348/GAR 


Dynamic interactions of charged Le eg ot - condensed 

matter. Foreign trip report, October 6-18, 1 

DE90012348/GAR 062,017 PC ‘A02/MF AO1 
DE90012350/GAR 

Multiphoton and laser-assisted processes. Foreign trip 

report, July 31-August 31, 1987. 

DE90012350/GA' 062,018 PC A02/MF A01 


DE90012351/GAR 
Nuclear medicine and radiation research. Foreign trip 


— July 3-26, 1987. 
DE90012351/GAR 061,129 PC A02/MF A01 
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DE90012352/GAR 
Radiation protection. Foreign trip report, April 8-16, 1988. 
DE90012352/GAR 061,217 PC A02/MF A01 
DE90012354/GAR 


International jum on molecular beams. Foreign trip 


symposiu' 
aed July 6-19, 1987. 
90012354/GAR 062,019 PC A01/MF A01 
DE90012355/GAR 


Radiolabeling techniques using iodine-123. Foreign trip 


—_ August 11-30, 1987. 
90012355/GAR 061,218 PC A02/MF A01 
DES0012356/GAR 
Discrete kinetic theory, lattice gas dynamics and founda- 
tions of — Foreign ti trip report, September 17- 


October 2, 1 
BE00012356/GAR 062,020 PC A02/MF A01 
DE90012357/GAR 


Electroc! in nonaqueous solvents. Foreign trip 


August 27-September 10, 1988. 
DE90012587/GAR 059,914 PC A02/MF A01 


DE90012358/GAR 
Forcgn tip techniques Fe dly SO-August 22, = of polymers. 
Foreign trip report, Jul gust 
DE90012358/GAR 59,956 PC A01/MF AO1 


DE90012359/GAR 
Thermal analysis of inorganic systems. Foreign trip report, 


it 15-27, 1988. 
DE90012359/GAR 059,915 PC A02/MF A01 
DE90012360/GAR 
a ge on the Analytic Hierarchy Process. Foreign trip 
September 2, 1988-September 11, 1988. 
D '90012360/GAR 060,222 PC A01/MF A01 


DE90012361/GAR 
Robotic hands. Foreign trip report, September 4-September 


11, 1988. 
DE90012361/GAR 060,849 PC A01/MF AOt 
DE90012362/GAR 


International conference on radiation shielding. Foreign trip 


—— September 11-16, 1988. 
DE90012362/GAR 061,516 PC A02/MF A01 
DE90012363/GAR 


ee shielding. Foreign trip report, September 5-16, 


bH90012363/GAR 061,517 PC A02/MF A01 
DE90012365/GAR 
Optimal design and analysis of experiments. Foreign trip 


po ott July 16-August 5, 1988. 
DE90012365/GAI 060,223 PC A01/MF A01 
DE90012366/GAR 

Cooperative research in the area of nuclear physics. For- 

n trip report, May 13-June 12, 1988. 

DE90012366/GAR 062,021 PC A03/MF A01 
DE90012368/GAR 

Conference on vector and parallel computing. Foreign trip 

r May 31, 1988-June 14, 1988. 

DE90012368/GAR 061,877 PC A02/MF A01 
DE90012369/GAR 


Passive monitoring of nuclear systems. Foreign trip report, 


May 18-30, 1988. 
DE90012360/GAR 061,628 PC A02/MF A01 
DE90012372/GAR 
ic techniques in interfacial electrochemistry. 
Foreign trip report, July 3-15, 1988. 
DE90012372/GAR 059,916 PC A03/MF A01 
DE90012373/GAR 


Heavy-ion nuclear reactions. Foreign trip report, June 10, 


1988-August 2, 1988. 
DE90012373/GAR 062,022 PC AS1/MF A01 
DE90012375/GAR 
High-pressure structural studies of promethium. Foreign trip 
a October 20-November 12, 1988. 
DE90012375/GAR 059,879 PC A03/MF A01 


DE90012377/GAR 
lodine and — chemistry. Foreign trip report, February 


28-March 3, 1 
DE90012377/GAR 059,880 PC A03/MF A01 


DE90012378/GAR 
ae and applications. Foreign trip report, July 15- 
DE90012378/GAR 060,467 PC A02/MF A01 
DE90012379/GAR 
Pen yee chemistry. Foreign trip report, June 


28-July 9, 1988. 
DE90012379/GAR 061,219 PC A02/MF A01 
DE90012380/GAR 


Radioiodinated free fatty acids. Foreign trip report, Novem- 


ber 19-28, 1987. 
DE90012380/GAR 061,220 PC A02/MF A01 
DE90012381/GAR 
Low Remy ve electromagnetic fields and public health. 
in trip report, April 30-May 8, 1988. 
DE90012381/GAR 061,221 PC A03/MF A01 
DE90012382/GAR 


Optimal ign and analysis of experiments. Foreign tri 

—. July 22-29, 1988. ¥ = 

90012382/GAR 060,224 PC A01/MF A01 
DE90012384/GAR 


Gas discharges and ications. Foreign trip report, 
tember 16-Oetober 2, 488, aessinied al 
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DE90012384/GAR 
DE90012385/GAR 
Implementation of dose equivalent meters. Foreign trip 


October 8-21, 1988. 
90012385/GAR 061,222 PC A03/MF A01 
DE90012386/GAR 


Gas discharges and their applications. Foreign trip report, 
September 15, 1988-September 25, 1988. 
DE90012386/GAR 062,024 PC A01/MF A01 


DE90012387/GAR 


pe neg | interactions of charged particles. Foreign trip 
, August 25-September 13, 1988. 
D 90012987/GAR 062,025 PC A02/MF A01 


DE90012388/GAR 
Cardiology and nuclear medicine. Foreign trip report, Octo- 


ber 1-12, 1988. 
DE90012388/GAR 061,130 PC A02/MF A01 
DE90012389/GAR 


Computer vision and robotics. Foreign trip report, January 
22, 1989-January 28, 1989. 
061,084 PC A02/MF A01 


062,023 PC A02/MF A01 


DE90012389/GAR 
DE90012390/GAR 


Health risk assessment on environmental, occupational, 
and life style hazards. Foreign trip report, December 12-30, 


1988. 

DE90012390/GAR 060,665 PC A03/MF A01 
DE90012397/GAR 

Vapor-liquid equilibrium of coal derived fluids by continuous 


thermodynamics. 
DE90012397/GAR 060,419 PC A06/MF A01 
DE90012399/GAR 


Gas exchange characteristics as indicators of the basic lim- 
iting factors in photosynthesis. Cumulative report for 1987- 


May 1989. 

DE90012399/GAR 061,111 PC A02/MF A01 
DE90012400/GAR 

Organization of the (und R) chromosome region in maize. 


Triennial report. 
DE90012400/GAR 059,648 PC A02/MF A01 
DE90012402/GAR 


ae to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by re- 


burning. Quarterly report 5. 
DE90012402/GAR 060,605 PC A03/MF A01 
DE90012403/GAR 


Investigation to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by re- 


burning. Quarterly report No. 4. 
DE90012403/GAR 060,606 PC A03/MF A01 


DE90012404/GAR 


a to define the physical/chemical constraints 
which limit —— x) Ss reduction achievable by re- 


burning. Quarterly report No. 3 
DE90012404/GAR 


DE90012405/GAR 


Investigation to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by re- 


burning. Quarterly report No. 2. 
DE90012405/GAR 060,608 PC A03/MF A01 


DE90012426/GAR 
One step Tc-99m labeling of antibodies for use in inflam- 


mation imagin ra 
DE90012426/GAR 061,223 PC A03/MF A01 
DE90012441/GAR 


Effects of extracolumn convolution on preparative chroma- 
tographic peak s! 
059,851 PC A03/MF A01 


" 060,607 PC A03/MF AO1 


DE90012441/GAR 
DE90012499/GAR 


Building design guidelines for solar energy technologies. 


Phase 1, Annotated bibliography. 
DE90012499/GAR 059,792 PC A03/MF A01 


DE90012500/GAR 
Building design guidelines for solar energy technologies. 


Final report. 
DE90012500/GAR 059,793 PC A07/MF A01 
DE90012501/GAR 


Evaluation of analytical tools for the solar energy design of 


buildings. 
DE90012501/GAR 060,570 PC A04/MF A01 
ag nr Sn 


Atrium buildi 
DE90012502 GAR 


DE90012519/GAR 


Fundamental studies of retrograde reactions in direct lique- 
faction. Sixth quarterly report, January 1-March 31, 1990. 
DE90012519/GAR 060,420 PC A033MF A01 


DE90012520/GAR 
Basic properties of coals and other solids. Quarterly report 


No. 3. 
DE90012520/GAR 060,468 PC A03/MF A01 
DE90012523/GAR 


Reduction of NO(sub x) and SO(sub 2) emissions from coal 

burning pulse combustors. Quarterly technical progress 

r January 1-March 31, 1990. 

DE90012523/GAR 060,609 PC A03/MF A01 
DE90012531/GAR 


Rational approximations to fluid properties. 


059,794 PC A07/MF A01 


DE90012531/GAR 
DE90012542/GAR 


Production of chemicals from food processing wastes using 
a novel fermenter separator. Annual progress report, Sep- 
tember 1988-December 1989. 

DE90012542/GAR 060,699 PC A06/MF A01 


DE90012583/GAR 
PC-based simulations: Effective, low-cost, alternative train- 
ing in tactical decision-making for the US Department Of 


Energy’s protective forces. 
DE90012583/GAR 061,679 PC A01/MF A01 
DE90012640/GAR 


Westinghouse Hanford Company environmental surveil- 
lance annual report-200/600 Areas. Calendar year 1989. 
DE90012640/GAR 060,672 PC %408/MF A01 


DE90012643/GAR 


SP-100 ign, safety, 
DES0012643/GAR 


DE90012645/GAR 


Proceedings of the first international seminar on seismic 
base isolation for nuclear power facilities. 
DE90012645/GAR 061,629 PC A17/MF A02 


DE90012646/GAR 


rey to define the physical/chemical constraints 

which limit p Pers x) emission reduction achievable by re- 
burning. Quarterly 

DE90012646/GAR 
yy on ng 

tion to define the physical/chemical constraints 

whieh imit NO(sub x) — reduction achievable by re- 


burning. Quarterly report No. 
DE90012648/GAA * 060,611 PC A02/MF A01 
DE90012649/GAR 


tn yy to define the physical/chemical constraints 
which limit NO(sub x) — reduction achievable by re- 
burning. Quarterly report 
DEs0N2e4e/GAR 


DE90012650/GAR 


er gy to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by re- 
burning. Quarterly report 7. 
DE90012650/GAR 


DE90012651/GAR 
Investigation to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by re- 


burning. Quarterly report 6. 
DE90012651/GAR 060,614 PC A03/MF A01 
DE90012660/GAR 


Long-term fate of depleted uranium at Aberdeen and Yuma 
page A pe ol Final report, Phase 1: Geochemical trans- 


and modeli 
E9001 2660/GAI 060,673 PC A03/MF A01 
DE90012666/GAR 


Status of ee pe collider physics. 
DE90012666/G: 062,026 PC A03/MF A01 


tank 
Pressurized fluidized-bed combustion program. Fiscal year 


1990, Summ: ‘ogram plan. 
DE9001271 1/QAR 060,046 PC A03/MF A01 


DE90012712/GAR 


Combustion processes in black liquor recovery: Analysis 
and interpretation of combustion rate data and an engineer- 


ing design model. Report No. 1. 
DE90012712/GAR 060,047 PC A07/MF A01 


DE90012729/GAR 
Building a user interface using SQL Forms and an interme- 


diate table. 

DE90012729/GAR 060,812 PC A03/MF A01 
DE90012732/GAR 

Loss-of-coolant accident experiment at the AVR gas-cooled 


reactor. 

DE90012732/GAR 061,518 PC A03/MF A01 
DE90012735/GAR 

Providing dynamic sorting and searching capabilities using 

SQL*Forms. 

DE90012735/GAR 060,813 PC A03/MF A01 
DE90012736/GAR 

Improved techniques for monitoring well screen placement 


and well location. 
060,727 PC A01/MF A01 


061,819 PC A03/MF A01 


and testing. 
"$61,406 PC A03/MF A01 


* 060,610 PC A04/MF AO1 


060,612 PC A02/MF A01 


060,613 PC A03/MF A01 


DE90012736/GAR 
DE90012737/GAR 


Scoping and field techniques to improve performance on 
hazardous waste site investigations. 
DE90012737/GAR 060,700 PC A01/MF A01 


DE90012740/GAR 
Lectures from the workshop on nucleon-nucleon brems- 


strahlung, —=. 1990. 
DE90012740/GA\ 062,027 PC A05S/MF A01 


DE90012751/GAR 


International a os for nuclear materials. 
DE90012751/GA 061,660 PC A03/MF A01 


DE90012757/GAR 


Insulations for metallic glasses in pulse power No0ste Pe 
DE90012757/GAR 


DE90012761/GAR 


Semi-analytical model for pressure-time history of granular 
pyrotechnic materials in a closed system. 


PC A02 
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DE90012761/GAR 
DE90012789/GAR 
Incoherent imaging of materials structure and composition 
-contrast 


by Z. stem. 
DE90012789/GAR 061,950 PC A03 
DE90012790/GAR 
What about compliance with NEPA. 
DE90012790/GAR 060,763 PC A02/MF A01 
DE90012796/GAR 
and modeling of fission ee a agg from 


Analysis 
heated uranium-aluminum plate-type reactor fuel 
DE90012796/GAR 061,661 PC ‘A03/MF A01 


DE90012808/GAR 


porn pony te in mesoscopic mag Annual techni- 


a 1989-September 1990. 
Bee0p 2808 GAR 062,028 PC A01/MF AO1 


DE90012811/GAR 
Second information report on activities in progress at the 


EPRI M and D Center. 
060,350 PC A06/MF A01 


061,787 PC A03/MF A01 


DE90012811/GAR 
DE90012825/GAR 

Sixth annual Gatlinburg acid rain conference. Proceedings. 

DE90012825/GAR 059,719 PC A05S/MF A01 
DE90012848/GAR 


NTS Mesa 

DE90012848/GAI 
DE90012862/GAR 

International petroleum statistics re, February 1990. 

DE9001 2862) GAR 060,560 PC A03/MF A01 
DE90012863/GAR 

Federal government should do more to improve US energy 


DE90012863/GAR 060,394 PC A03/MF A01 
DE90012867/GAR 

Compendium of MHD-related terminology. 

DE90012867/GAR 060,512 PC A01/MF A01 
DE90012868/GAR 

Investigation of ultrasonic wave interactions with fluid-satu- 


rated porous rocks. ( ress report). 
DE90012868/GAR —_ 061,361 PC AOS 


DE90012872/GAR 
= and finish of grazing incidence mirrors. 
DE90012872/GAR 062,029 PC A03/MF A01 
DE90012878/GAR 
Fast injection system with a superconducting accumulator 


ring for a tau charm factory. 
DE90012878/GAR 062,030 PC A02 


DE90012888/GAR 
Commutiies ion kinetics in direct mass spectrometric organ- 


tion. Final r 
059,917 PC A02/MF AO1 


study FY 1988: Letter r 


060,674 A04/MF AO1 


ic specia' 
DE90012888/GAR 
DE90012889/GAR 
UCSD thermal chemistry program. Annual progress 
AY 4989 se 


r 3 
DE90012889/GAR 060,494 PC A02/MF A01 
DE90012890/GAR 


Of; 3ite Radiation Exposure Review Project: Phase 2 soils 


rogram. Revision. 
E90012890/GAR 061,224 PC A10/MF A02 


DE90012892/GAR 
Concept for treating = dispersion under realistic 
conditions of terrain and variable winds. 
DE90012892/GAR 060,615 PC A02/MF A01 
DE90012893/GAR 


In situ detection of organic molecules: Optrodes for TCE 


and CHCi(sub 3). 
DE90012893/GAR 060,728 PC A04 
DE90012902/GAR 


One-dimensional (sigma)-conjugated polysilylenes, science 


and technology. 
DE90012902/GAR 059,957 PC A03/MF A01 


DE90012915/GAR 
Superconducting La(sub 2)CuO(sub 4+ x) prepared by oxy- 
nation at high pressure: A Raman scattering study. 
E90012915/GAR 061,951 PC A03 


DE90012916/GAR 
SNL-1-ceramic catalyst materials: Hydrous metal oxide ion- 
DE90012917/GAR 
DE90012918/GAR 
be i 
"PC A02/MF A01 
DE90012923/GAR 
DE90012924/GAR 
DE90012925/GAR 
DE90012931/GAR 


exchange supports for direct coal liquefaction. 

DE90012916/GAR 059,918 PC A03/MF A01 
Performance evaluation of biometric identification devices. 

DE90012917/GAR 060,253 PC A03/ME A01 

Contraband detection system usii 

DE90012918/GAR 

Monthly review, March 1990. 

DE90012923/GAR 060,587 PC A07/MF A01 

Electric Power Monthly, March 1990. 

DE90012924/GAR 059,843 PC A09/MF A01 

Interface effects and fracture in Nicalon/SiC composites. 

DE90012925/GAR 060,913 PC A03/MF A01 

Predicting structures of DNA and carcinogen-modified DNA 

by build-up techniques. 


DE90012931/GAR 
DE90012935/GAR 


Resistive MHD turbulence. 
DE90012935/GAR 


DE90012947/GAR 
Sources and consequences of soe bias in econom- 


of risk behavior. Drai 
"060,545 PC A03/MF A01 


061,145 PC A02/MF A01 


061,878 PC A04/MF A01 


ic analyses o' 
DE90012947/GAR 
DE90012954/GAR 
pag experience in using laser acoustic sensing for inspec- 


e50012954/GAR 062,319 PC A0i/MF A01 
DE90012967/GAR 


Development process for the stabilization Ne incinerator 
bottom ash and sizing baghouse dust material 
DE90012967/GAR 061,537 Pe A03/MF A01 


DE90012976/GAR 
Feasibility of exclusive facilities for cars and trucks. Final 


report. 

DE90012976/GAR 062,374 PC A06/MF A01 
DE90012977/GAR 
Buildings ener. 
DE90012977/ 
amelie: 


Microstructural studies of advanced austenitic steels. 
DE90012981/GAR 060,940 PC A10/MF A02 


DE90012983/GAR 


Development of a High Pressure Heat Exchange System 
(HiPHES) for reforming of methane. Final report. 
DE90012983/GAR 060,875 PC A09/MF A01 


DE90012986/GAR 


Relativistic klystron research for linear colliders. 
DE90012986/GAR 062,031 PC A02 


DE90012990/GAR 
Projection methods for solving nonlinear systems of equa- 


tions. 

DE90012990/GAR 061,009 PC A03/MF A01 
DE90012991/GAR 

a dosimetry for Hiroshima A-bomb survivors using 


DE90012991/GAR 061,225 PC A03/MF A01 
DE90012992/GAR 
Development of a drug assay using surface-enhanced 


Raman spectroscopy. 

DE90012992/GAR 061,101 PC A02 
DE90012996/GAR 

Integrating expert systems with solid modeling through in- 

oo a and the applications interface 

3E90012996/GAR 061,085 PC A03/MF A01 
DE90012997/GAR 

Quantitative confirmation of diffusion-limited oxidation theo- 

ries. 

DE90012997/GAR 060,956 PC A02/MF A01 
DE90012998/GAR 


Excited state a, of poly-di-n-hexyl-silane. 
DE90012998/G. 059,919 PC ‘A01/MF A01 


Pc cemnortrt 
Seenreng appropriate test targets for portal weapons detec- 


DE90013000/GAR 060,248 PC A03/MF A01 
DE90013003/GAR 
Recent developments in high-speed, non-sampling electro- 


magnetic calorime’ 
DE90013003/GAR 062,032 PC A02/MF A01 
DE90013007/GAR 


New York State farmstead demand-side management. 
DE90013007/GAR 059,662 PC A03/MF A01 


DE90013013/GAR 


Activation of cocaine by radon progeny and x-ri 
DE90013013/GA\ 061,146 PC ‘A03) MF A01 


DE90013016/GAR 


Radiation levels in SSC ey 
DE90013016/GAR 


DE90013020/GAR 
District cooling and heating development in Stamford, Con- 


Final 
060,501 PC A04/MF A01 


aaa A ej update. 
9,795 PC A14/MF A02 


062,033 PC A03/MF A01 


necticut. report. 
DE90013020/GAR 

DE90013022/GAR 
prs oh of the OECD LOFT Organization ad Economic Co- 


operation and nt Loss-of-Fluid Pr 

DE90013022/GAR 061,519 1 AG6/MF A01 
DE90013026/GAR 

Scale-up of miscible flood processes. Quarterly report, Oc- 


tober 1989-March 1990. 
DE90013026/GAR 061,390 PC A03/MF A01 


DE90013027/GAR 
DE90013028/GAR 

PC A02/\ MF A01 
DE90013029/GAR 


Controlling the crossing angle in the SSC. 
DE90013027/GAR 062,034 PC A02/MF A01 
Status of the SSC superssiidi:cting magnet 

DE90013028/GAR 082.055 

Quench start localization in full-length SSC R and D di- 
poles. 


DE90013058/GAR 


DE90013029/GAR 
DE90013030/GAR 


Nonlinear ae in the SSC E 
DE90013030/GA! ene PC A03 


DE90013031/GAR 
Mechanical analysis of different yoke configurations for the 
SSC dipole. 
DE90013031/GAR 062,038 PC A02/MF A01 
DE90013032/GAR 
Finite element analysis of an SSC dipole magnet (NC-9 


cross-: ’ 
DE90013032/GAR 062,039 PC A02/MF A01 
DE90013033/GAR 


Depth of calorimetry for SSC experiments. 
DES0013033/GAR 062,040 


DE90013034/GAR 


Uses of particle identification for supercollider physics. 
DE90013034/GAR 062,041 PC A0Q3/MF A01 


DE90013035/GAR 
pom om mag of full-length SSC model dipoles: Results from 


bE900730: 3035/GAR 062,042 PC A03/MF A01 
DE90013036/GAR 
awe frontier. 


062,036 PC A02/MF A01 


PC A02/MF A01 


Opening 
DES00.. 3036/' 
DE90013038/GAR 
Prospects at high ener. 
DE90013058/ Gah “ 
DE90013039/GAR 


Tests of full-scale SSC R and D poe 
DE90013039/GAR 062,045 


DE90013040/GAR 


Status of the SSC lattice design 
DE90013040/GAR 


DE90013041/GAR 
Brief comments on nonlinear dynamics studies in storage 
ri 5 
DE90013041/GAR 062,047 PC A03 
DE90013042/GAR 
General formulas for the adiabatic propagation velocity of 


the normal zone. 
062,048 PC A02/MF A01 


062,043 PC A03/MF A01 
062,044 PC A03/MF A01 
"A01/MF A01 


"062,046 PC A01/MF A01 


DE90013042/GAR 
DE90013044/GAR 
Million revolution accelerator beam instrument for logging 


and evaluation. 
DE90013044/GAR 062,049 PC A02/MF A01 
DE90013045/GAR 


Hamiltonian theory of the E778 nonlinear dynamics experi- 


ment. 
DE90013045/GAR 062,050 PC A03/MF A01 
DE90013046/GAR 


Cross sections for collisions in dense 


Progress seas eoteert 1983-August 31, 1987. 
ugust 
DES0013046/GAR 062.051 PC A03 


DE90013047/GAR 


User’s guide to the MATHEW/ADPIC models. 
DE90013047/GAR 060,616 PC A09/MF A01 


DE90013048/GAR 
Confinement of nonneutral plasma in unconventional ge- 


ometries. 
DE90013048/GAR 062,052 PC A02/MF A01 


DE90013049/GAR 
Effects of pulsed- loads upon an electric power grid. 
B 060,374 pe A03 


DE9001 3049/GA 
DE90013050/GAR 

Three-dimensional particle-in-cell ——. of relativistic 

electron beam production and transport for rF laser pump- 

5290013050/GAR 061,468 PC A02/MF A01 
DE90013051/GAR 


Computer animation in mathematics, science and 
DE90013051/GAR 061,086 PC A03/ ME A01 


DE90013053/GAR 
Environmental monitoring at designed geopressured-geo- 
a well sites, Louisiana and Texas. Quarterly status 


April-June 1990. 
90013053/GAR 060,764 PC A01/MF A01 


DE90013054/GAR 


umesuunteda 
Computer controlled MHD power consolidation and pulse 
el yy Technical progress report, April 1989- 
DE9001 3058/GAR 060,351 PC A03/MF A01 

DE90013056/GAR 


Two-stage, es 


ee Cee. Fifth 
ees | Sauter et 1989. 


060,421 PC A03/MF A01 
Determination of local radiative properties in coal-fired 


flames. Technical progress report, first quarter of the 
second year, September 15, 1988-December 15, 1988. 
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DE90013058/GAR 
DE90013059/GAR 


Catalyst dispersion and activity under conditions of temper- 
——— liquefaction. Technical progress report, Janu- 
1990. 


bte0e1 3 3059/GAR 059,920 PC A03/MF A01 
DE90013060/GAR 


Configurational diffusion of coal macromolecules. Quarterly 
report, March 16, 1990-June 15, 1990. 
DE90013060/GAR 060,470 PC ‘A03/MF A01 
DE90013063/GAR 
Repetitive, one microsecond, thirty-five kilojoule, two hun- 


dred kilovolt pulse generator. 
DE9001 3063/GAR 060,328 PC A02/MF A01 


DE90013064/GAR 


Simulation fidelity in reactor irradiation of electronics. 
DE90013064/GAR 060,329 PC A02/' MF AO1 


DE90013071/GAR 
pens gh of a light-ion-beam driver for the Laboratory Micro- 


bes01307! /GAR 061,469 PC A03/MF A01 
DE90013073/GAR 


Modified Cobra Seal. 

DE90013073/GAR 
DE90013076/GAR 

Repetitive high energy pulsed power module. 

DE90013076/GAR 060,330 PC A02/MF A01 
DE90013077/GAR 

ya ood cooling-techniques for repetitively pulsed magnetic 


DEO01 90013077/GAR 060,375 PC A03/MF AO1 
DE90013081/GAR 


Forecast of criticality experiments needed to support US 
DOE contractor operations, 1987-1992. 
DE90013081/GAR 061,676 PC A03/MF A01 


DE90013083/GAR 
Nuclear Criticality Safety Five-Year Outlay Program Plan, 


FY 1987-1991. 
061,677 PC A04/MF A01 


060,048 PC A03/MF A01 


061,325 PC A02/MF A01 


DE90013083/GAR 
DE90013085/GAR 
Risk-based management system development for the Ad- 


vanced Test Reactor. 

DE90013085/GAR 061,520 PC A02/MF A01 
DE90013088/GAR 

Phenomenology, diagnostics, and non-LTE effects in 


plasma-particle interactions. 
DE90013088/GAR 061,879 PC A02 


DE90013089/GAR 
Acousto-optic signature analysis for inspection of the orbit- 
er thermal protection tile bonds. 
DE90013089/GAR 062,320 PC A03/MF A01 


DE90013091/GAR 
Alarm Processing System. 
DE90013091/GAR 

DE90013100/GAR 
Research and development of methods and tools for 
achieving and maintaining consensus processes in the face 
of change within and among government oversight agen- 
-~ 3 Progress report, October 1, 1989-September 30, 


1990. 
DE90013100/GAR 059,544 PC A04/MF A01 
DE90013102/GAR 


oo oem of the optically pumped ion source at 
062,053 PC A02/MF A01 


061,630 PC A03/MF A01 


DE90013102/GAR 
DE90013103/GAR 

Leptonic CP violation in leptoquark models. 

DE90013103/GAR 062,054 PC A03/MF A01 
DE90013104/GAR 

Proton-proton bremsstrahlung: What has been learned. 

DE90013104/GAR 062,055 PC A02/MF A01 
DE90013105/GAR 


Search for the rare decay K(sup + ) (yields) (pi)(sup + 


)(nu)(bar (nu)). 

DE90013105/GAR 062,056 PC A01/MF A01 
DE90013106/GAR 

Recent results from rare kaon decay experime! 

DE90013106/GAR 062,057 PC A01/MF A01 
DE90013107/GAR 

Organic geochemical and tectonic evolution of the midcon- 
tinent rift system: Organic geochemistry and micropaleonto- 


DeboOTSTO7/GAR 
90013107/GAR 061,362 PC A03/MF A01 
DE90013109/GAR 


Explorations of mechanisms regulating ectomycorrhizal col- 
onization of boron-fertilized ha where report, April 1, 


1990-June 30, 1990. 
DE90013109/GAR 059,649 PC A02/MF AO1 


DE90013118/GAR 
Short-range NN ‘0c _™ correlations in pion double 
Beosoiait 18/ RAS 062,058 PC A03/MF A01 
DE90013135/GAR 


instrumentation in clinical chemistry. Foreign trip 


Analytical 
pa aot June 23, 1987-July 2, 1987. 
90013135/GAR 061,118 PC A02/MF A01 


DE90013137/GAR 
on mobile robot issues. Foreign trip report, May 


Workshop 
9-16, 1987. 
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DE90013137/GAR 
DE90013138/GAR 
Electric properties of liquids. Foreign trip report, July 1, 


1987-July 19, 1987. 
DE90013138/GAR 061,820 PC A02/MF A01 
DE90013139/GAR 


Chemical reactivity of oxide fuel and fission product re- 

lease. cane trip report, April 4, 1987-April 13, 1987. 

DE90013139/GAR 061,671 PC A03/MF A01 
DE90013140/GAR 

Technical exchange in robotics for reactor decommission- 

ing between the USA and Japan. Foreign trip report, Sep- 


tember 6-15, 1987. 
061,662 PC A03/MF A01 


060,850 PC A03/MF A01 


DE90013140/GAR 
DE90013141/GAR 
Adsorbents in bioseparations. Foreign trip report, April 17, 


1987-May 1, 1987. 
DE90013141/GAR 061,167 PC A02/MF A01 
DE90013142/GAR 


Design and licensing of radioactive material shipping con- 
tainers. Foreign trip report, June 6, 1987-June 13, 1987. 
DE90013142/GAR 061,538 PC A03/MF AO1 


DE90013143/GAR 


Discussions in biotechnology and separations science. For- 
p~ B trip report, April 17, eatin: 2, 1987. 
DE90013143/GAR 1,168 PC A02/MF A01 


DE90013150/GAR 


Local states in one-dimensional CDW materials: Spectral 
natures for polarons and bipolarons in MX chains 
DE90013150/GAR 061,952 PC A02/MF A01 


DE90013153/GAR 


Thermal mana a of an accelerator system in space. 
DE90013153/ 062,059 PC A03/MF A01 


DE900131 a 


Multiple dipole modeling of spatio-temporal MEG data. 
DE90013154/GAR 061,131 PC A03/MF A01 


DE90013155/GAR 
Robotic design for an automated uranium solution enrich- 


ment system. 
DE90013155/GAR 061,484 PC A01/MF A01 
DE90013156/GAR 


Calculated non-linear magnetic field penetration of plasma 


opening switches. 
DE90013156/GAR 062,060 PC A02/MF A01 
DE90013157/GAR 


Study of positrons from Soviei nuclear powered satellites 
as tracers for rca research. 
DE90013157/GA' 059,697 PC A03/MF A01 


DE90013158/GAR 


Nature of the plasma sheet boundary layer. 
DE90013158/GAR 059,698 PC A03/MF A01 


DE90013159/GAR 


Improved limit on the mass of (bar (nu))(sub e) from the 
beta decay of molecular tritium. 
DE90013159/GAR 062,061 PC A02/MF A01 


DE90013160/GAR 


Nuclear medium effects on quarks, gluons, and on vector 
meson production: New insights from dimuon production. 
DE90013160/GAR 062,062 PC A03/MF A01 


DE90013161/GAR 


Internal dynamics of electrical discharges. 
DE90013161/GAR 062,063 


DE90013163/GAR 


Pulsed laser fluorometry for environmental monitoring. 
DE90013163/GAR 061,102 PC A03/MF A01 


DE90013164/GAR 
Angular weighting approach for calculating gradients and di- 


vergences. 
DE90013164/GAR 061,010 PC A02/MF A01 
DE90013165/GAR 


Atmospheric modeling in complex terrain. 
DE90013165/GAR 060,617 PC A05/MF A01 


DE90013166/GAR 
Soviet-American gallium experiment at Baksan. A status 


report. 

DE90013166/GAR 062,064 PC A02/MF A01 
DE90013170/GAR 

Pair production from an external electric field. 

DE90013170/GAR 062,065 PC A03/MF A01 
DE90013171/GAR 


Phase diagram of anisotropic two-dimensional quarter-filled 
band of interacting electrons. 
059,921 PC A02/MF A01 


PC A03/MF A01 


DE90013171/GAI 
DE90013172/GAR 


Formation of Ti-B surface alloys by excimer laser mixing. 
DE90013172/GAR 060,972 PC A01/MF A01 


DE90013173/GAR 
a gage learning set transformations, and general- 
ization. 
DE90013173/GAR 060,225 PC A02/MF A01 
DE90013174/GAR 
eal densitometry techniques for high-burnup plutonium 
DE90013174/GAR 061,490 PC A02/MF A01 


DE90013175/GAR 
Line-imaging Fabry-Perot interferometer. 


DE90013175/GAR 
DE90013176/GAR 


Infrasonic observations of large scale HE events. 
DE90013176/GAR 061,788 PC A03/MF A01 


DE90013177/GAR 
See of infrasound signals for upper atmospheric 


590018177/GAR 059,734 PC A03/MF A01 
DE90013178/GAR 


Shock waves in condensed media: Their properties and the 
equations of state of materials derived from them. 
DE90013178/GAR 061,363 PC ‘A09/MF A01 


DE90013179/GAR 


TRAC analyses of Savannah River 1985 L-Area test series. 
DE90013179/GAR 061,678 PC A03/MF A01 


DE90013180/GAR 


Comparison of the spectra and dynamics of Er(sup 3+ 
):¥(sub 2-x)Sc(sub x)O(sub 3) (x = 0,1,2). 
DE90013180/GAR 060,876 PC A03/MF A01 


DE90013181/GAR 
Baryon number dissipation at finite temperature in the 
I. 


standard mode! 
DE90013181/GAR 062,066 PC A03/MF A01 
DE90013182/GAR 


Traveling wave solutions of a set of coupled Boussinesq- 


like equations. 
DE90013182/GAR 061,011 PC A03/MF A01 
DE90013183/GAR 


rca, chemistry: A model for functional self-organiza- 


De90013183/GAR 059,922 PC A03/MF A01 
DE90013184/GAR 


— plans = site characterization. 
DE90013184/GAR 061,448 PC A02/MF A01 


DE90013185/GAR 
THIEF: An interactive simulation of nuclear materials safe- 
uards. 
BE90013185/GAR 061,681 PC A02/MF A01 
DE90013186/GAR 
Computation of the return current in encephalography: The 


auto solid angle. 
061,132 PC A03/MF A01 


060,801 PC A03/MF A01 


DE90013186/GAR 
DE90013187/GAR 
Resonance ionization mass spectrometry for materials anal- 


ysis and characterization. 
DE90013187/GAR 059,852 PC A02/MF A01 
DE90013194/GAR 


Waste management. Foreign trip report, June 2-12, 1990. 
DE90013194/GAR 061,539 PC A02/MF A01 


DE90013195/GAR 
Atmospheric chemistry and biogeochemistry. Foreign trip 


report, May 29-June 14, 1990. 
DE90013195/GAR 060,618 PC A03/MF A01 


DE90013197/GAR 


Fractal structure and fractal time in silica sol 
DE90013197/GAR 060,877 


DE90013198/GAR 


Applying the resources of a national laboratory to support 
US competitiveness: A focus on cooperative R and D 


agreements. 
DE90013198/GAR 059,545 PC A03/MF A01 
DE90013199/GAR 


Compaction of TiH(sub 1.65)/KCIO(sub 4) pyrotechnic 


powder during confined burn. 
DE90013199/GAR 061,789 PC A03/MF A01 
DE90013201/GAR 


CAVEAT-GT: A general topology version of the CAVEAT 


code. 
DE90013201/GAR 061,821 PC A0S/MF A01 
DE90013207/GAR 


Bevalac user’s handbook. 
DE90013207/GAR 


DE90013208/GAR 


Estimation of ground-water travel time at the Hanford Site: 
Description, past work, and future needs. 
DE90013208/GAR 060,729 PC A04/MF A01 


DE90013215/GAR 
Radioactive and hazardous materials transportation: What 


local officials are telling us. 
DE90013215/GAR 061,521 PC A01/MF A01 
DE90013216/GAR 


Automation through the PIP Concurrence System improves 

information sharin ng among DOE managers. 

DE90013216/GA\ 060,814 PC A02/MF A01 
DE90013217/GAR 

Experiments at ~ elongations in Dill-D. 

DE90013217/GA\ 061,880 PC A02/MF A01 
DE90013218/GAR 

Institutional factors affecting DOE waste management and 

environmental restoration planning. 

DE90013218/GAR 060,701 PC A02/MF A01 


DE90013219/GAR 


Resonance Raman and photophysical studies of polypyri- 
dine complexes of Ruthenium (il). Report for the period 
September 1986-January 1990. 


Is. 
A03/MF A01 


062,067 PC A08/MF A01 
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DE90013219/GAR 
DE90013220/GAR 
Tabletop exercises: Cooperative training for transportation 


incidents. 

DE90013220/GAR 062,408 PC A01/MF A01 
DE90013221/GAR 

Crete issues affecting the implementation of the 


DOE five-year plan. 
DE90013221/GAR 060,702 PC A02/MF A01 
DE90013222/GAR 
Applicability of the integrative bargaining process for negoti- 
ating and implementing federal facility environmental com- 


pliance agreements. 
DE90013222/GAR 060,765 PC A02/MF A01 
DE90013223/GAR 


Achieving consensus in environmental programs. 
DE90013223/GAR 060,703 PC A02/MF A01 


DE90013225/GAR 


Luminescence and Raman spectroscopy for a anal- 
ysis. Foreign trip report, May 30, 1990-June 12, 1990. 
5E90013225/GAR 061,103 PC ‘(A01/MF AO1 


DE90013227/GAR 
Comparative assessment of world research efforts on mag- 


netic confinement fusion. 
DE90013227/GAR 061,881 PC A10/MF A02 
DE90013228/GAR 


Identification and manipulation of Rhizobium phytohormone 
enes. Final ri 
061,169 PC A01/MF A01 


059,923 PC A02/MF A01 


E90013228/' 
caaueamnads 
International workshop on integrated approaches to the 
study of environmental stress on plant growth, February 10- 


12, 1988. Final technical report. 
DE90013229/GAR 061,157 PC A03/MF A01 


DE90013240/GAR 


Experimental study of laminar film condensation with Stefan 


number greater than unity. 
DE90013240/GAR 061,822 PC A02 


DE90013243/GAR 
Quench characteristics of full-length SSC R&D dipole mag- 


nets. 

DE90013243/GAR 062,068 PC A02/MF A01 
DE90013244/GAR 

Energy scaling of low-energy neutron yield, the e/(pi) ratio, 


and hadronic response in a calorimeter. 
DE90013244/GAR 062,069 PC A03/MF A01 


DE90013245/GAR 
Numerical studies of the SSC injection process: Long term 


tracking. 
DE90013245/GAR 062,070 PC A03/MF A01 
DE90013246/GAR 
Research on improved and enhanced oil recovery in Illinois 
through reservoir characterization. Task 1. 
DE90013246/GAR 061,391 PC A04/MF A01 


DE90013247/GAR 

Petroleum supply monthly, April 1990. 

DE90013247/GAR 060,471 PC A08/MF A01 
DE90013248/GAR 


Symposium on access and use of information resources in 
assessing health risks from chemical exposure. 
DE90013248/GAR 060,666 PC A03/MF A01 


DE90013249/GAR 
— Monitored Retrievable 7 (MRS) Facility con- 


tual design report. Volume 4, Book 9, Calculations. 
D 90013249/GAR 061,540 PC A10 


DE90013250/GAR 
Integral Monitored Retrievable Storage (MRS) Facility con- 


ceptual design report. Volume 4, Book 10, Calculations. 
DE90013250/GAR 061,541 PC A12 


DE90013251/GAR 


Integral Monitored Retrievable Stora 
ceptual design report. Volume 4, Boo! 
DE90013251/GAR 


DE90013252/GAR 


Integral Monitored Retrievable Storage (MRS) Facility con- 
ceptual design report. Volume 4, Book 12, Calculations. 
DE90013252/GAR 061,543 PC A14 


DE90013253/GAR 


ae Monitored Retrievable Storage (MRS) Facility con- 
ceptual design report. Volume 4, Book 13, Calculations. 
DE90013253/GAR 061,544 PC A13 


DE90013254/GAR 


Integral Monitored Retrievable Storage (MRS) Facility con- 
ceptual design report. Volume 4, Book 14, Calculations. 
DE90013254/GAR 061,545 PC A10 


DE90013255/GAR 


ae pomp Retrievable Stora 
in report. Volume 4, B 
59001395 /GAR 


DE90013256/GAR 
Integral Monitored Retrievable Storage rte. Facility con- 
=, — report. Volume 5, Book 1, Cost estimate 


summ 
061,547 PC AOS5/MF A01 


(MRS) Facility con- 
11, Calculations. 
061,542 PC A10 


(MRS) Facility con- 
15, Calculations. 
061,546 PC A17 


DE9001% 1 3256/ GAR 
DE90013257/GAR 


Integral Monitored Retrievable Storage (MRS) Facility con- 
ceptual design report. Volume 5, Book 2, Cost estimate. 


DE90013257/GAR 
DE90013258/GAR 
Integral Monitored Retrievabie er (MRS) Facility con- 
06 


design report. Volume 5. Cost estimate. 
90013258/GAR 1,549 PC A07 


DE90013259/GAR 
copa aga Retrievable Storage (MRS) Facility con- 
Book 4 boy 


061,548 PC A11 


In report. Volume 5, estimate. 
90013259/GAR 1,550 PC At4 


PB nein ce 
Integral Monitored Retrievable S' 
ceptual ign report. Volume 5, 
DE90013260/GAR 


DE90013261/GAR 
Integral Monitored Retrievable St 


in report. Volume 5, 6, 
DE90013261/GAR 


DE90013262/GAR 
Integral Monitored Retrievable Stor: Sealy Cont (MRS) Facility con- 


tual design report. Volume 5, Cost estimate. 
DE90013262/GAR 061,553 PC A13 


DE90013263/GAR 
cepa er vg Retrievable Storage (MRS) Facility con- 
i a Volume 5. Boek 8, Cost estimate. 
'90013263/GAR 061,554 PC A06 


emesaaiadiie 
Int Monitored Retrievable Stor. (MRS) Facility con- 
rua Book aoa 


(MRS) Facility con- 
, Cost estimate. 
061,551 PC A12 


—_ Facility con- 
Cost estimate. 
061,552 PC A11 


ceptual design report. Volume 5, estimate. 
DE90013264/GAR 1,555 PC A07 


DE90013265/GAR 
coptal ot rn Retrievable Stora pm pay (MRS) Facility con- 


In report. Volume 5, Cost estimate. 
90013265/GAR 061,556 PC A07 


encabanniaaian 
Integral Monitored Retrievable Stor. (MRS) Facility con- 


in report. Volume 6, 1, Design studies. 
Belooe1s28e/Gan 061,557 PC A99/MF A04 
DE90013267/GAR 


Integral Monitored Retrievable Stora: pin oh (MRS) Facility con- 


ceptual In report. Volume 6, 
DE90013267/GAR 061,558 PC A18/MF A03 
DE90013268/GAR 
Integral Monitored Retrievable Storage (MRS) Facility con- 
—— in report. Volume Mi Geotechnical description, 
inc! 


le, basis for 
DE90013268/GAR 061, 559 PC A06/MF A01 
DE90013269/GAR 
ine testing of thermographic phosphors. Part 1, Pratt 
on Whitney fixed-blade test; Part 2, Virginia Polytechnic In- 
stitute turbine-blade test. 
DE90013269/GAR 060,068 PC A03/MF A01 
DE90013271/GAR 
Pacific Missile Test Center Information Resources Manage- 
ization (code 0300): bcs — client-server 


DE90013271/GAR 060,875 PC A03/MF A01 
DE90013273/GAR 


NTS Mesa rechar. 


study FY 1989: Letter r 
DE90013273/GA\ 


060,675 A06/MF A01 


DE90013274/GAR 
Inventory of chemicals used at Hanford Site — 

plants and operations (1944-1980). Revision 

DE90013274/GAR 061,560 PC AOS/ ME A01 
DE90013276/GAR 

Energy conserved and costs saved by small and medium- 

size manufacturers. 1987-88 EADC progr. giy 

DE90013276/GAR 159,844 A03/MF A01 
DE90013280/GAR 

Radioactive waste definitions, » Criteria, and ap- 

proaches in the United States of America. 

DE90013280/GAR 061,561 PC A03/MF A01 
DE90013281/GAR 

Can prairie forestry benefit from biotech 

DE90013281/GAR 061,343 ‘A01/MF AO1 
DE90013283/GAR 

Nocturnal flow on a western Colorado slope. Revision 

DE90013283/GAR 061,375 PC a02/MF A01 
DE90013284/GAR 

i ny explosives (LOVEX) for mass-use war- 

DE90013284/GAR 061,778 PC A03/MF A01 
DE90013285/GAR 


Design and analysis o' See Oe eee 
X-Ray Multi-Mirror Mission (XMM 

DE90013285/GAR 059,672 PC A03/MF A01 
DE90013286/GAR 

Frequency sliding mode 

DE90013286/GAR 
DE90013287/GAR 

Development of a two-dimensional, electromagnetic, elec- 

tron fluid computer code for microwave-induced surface 


breakdown in low- air. 
DE90013287/GAR 062,071 PC A02/MF A01 
DE90013288/GAR 


Method of calculating test leakage rate for a spent fuel 
cask. 
DE90013288/GAR 061,562 PC A02/MF A01 


synthesis. 
060,851 PC A03/MF A01 


DE90013321/GAR 


DE90013289/GAR 


Progress toward steady-state, high-efficiency vircators. 
DE90013289/GAR 060,331 PC A01/MF A01 


DE90013290/GAR 


Cathode applications to high-current diodes. 
DE90013290/GAR 060,281 PC A01/MF A01 


DE90013291/GAR 


Characteristics of copper shaped-charge liner materials at 
tensile strain rates of 10(sup 4) - (minus)1). 
DE90013291/GAR 061,779 PC A03/MF A01 


DE90013292/GAR 
kv, elecromagnetic launchers nn 10 
launcher. 


E9001 3292/ 061,823 PC A02/MF A01 
onieuead 


Interactive shock structure response to passage through 


turbulence. 
DE90013293/GAR 061,824 PC A02/MF A01 
DE90013296/GAR 


Multi-kick factorization algorithm 
DE90013296/GAR 


DE90013297/GAR 
Effects of carbonization on the confinement properties of 


the Dill-D H-mode. 
061,882 PC A01/MF A01 


062072 PC A03/MF AO1 


DE90013297/GAR 
DE90013299/GAR 
Using sensor arrays and pattern recognition to identify or- 
—_ compounds. 
90013299/GAR 059,853 PC A04/MF A01 
DE90013300/GAR 


Workshop on experimental 
Foreign trip report, a dune 9-16, 
DE90013300/GAR 


DE90013301/GAR 
Poe ntton Adan gcc celle Aang. ~~ allege 
fuel assemblies accident 


under severe conditions. 
DE90013301/GAR 061,663 PC A13/MF A02 
DE90013302/GAR 


Hanford Ground-Water Data Base management guide. PNL 
Administrative/Technical Procedures. 
DE90013302/GAR 061,376 PC A05/MF A01 


DE90013303/GAR 
Immobilization of a, wastes. Foreign trip report, 
November 


061,563 PC AOS 


and quality improvement. 
"061,077 PC A01/MF A01 


DE90013305/GAR 
Advanced Turbine Technology Applications Project 


(ATTAP). 1989 Annual report. 
DE90013305/GAR 060,878 PC A10/MF A02 


DE90013307/GAR 


Foerster, Dexter, and Inokuti-Hirayama —— of the time 
dependence of fluorescence amplitude: An annotated bibli- 


oper 90013307/GAR 059,881 PC A03/MF A01 
DE90013308/GAR 


lon beam generation and eee PBFA Il. 
DE90013308/GAR 2,073, PC A02/MF A01 


DE90013309/GAR 
a ee aS ee ee 


bound 
Deo00T3 '3309/GAR 059,924 PC A03/MF A01 
DE90013310/GAR 


ight ion sources and 
90013310/GAR 


DE90013311/GAR 


Field testing of the Cobra Seai System. 
DE90013311/GAR 061,682 PC A02/MF A01 


DE90013312/GAR 


results on PBFA II. 
062,074 PC A03/MF A01 


ASSESS Outsider module with multiple analyses. 
DE90013312/GAR 061,683 PC A03/MF A01 


DE90013313/GAR 
On-line assessment of mixing in an acid waste neutraliza- 


e90013913/GAR 060,730 PC A02/MF A01 
DE90013314/GAR 
data from test hole USW UZ-7, Yucca 


Mountain area, County, Nevada. 
DEDOOTSSIa/GAR. ves 061,564 PC A03/MF A01 


DE90013316/GAR 
Advanced ing coal combustion system ASCCS. Final 
—_ Volume 1, Test task results. 
13316/GAR 060,049 PC A10/MF A02 
DE90013319/GAR 
Progress report for a research program in physics of the 


early universe. 

DE90013319/GAR 062,075 PC A02/MF A01 
DE90013320/GAR 

Progress report of a ch program in computational 

physics. Task D Sregpese oy — for contract period, Janu- 


1, 1990-December 31, 1990. 
D#96013320/GAR 062,076 PC A02/MF A01 
DE90013321/GAR 
Progress report of a ——— program in experimental high 
— a. Task C report for contract period, 


January 1. , 1990. 
pevootase4 /GAR 062,077 PC A03/MF A01 


December 1,1990 OR-29 
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DE90013322/GAR 
aaa anapiname wentinn 


e908 3302/GAR 062,078 PC A03/MF A01 
DE90013323/GAR 
Research program in experimental high energy physics, 
= B. Progress report, January 1, 990-Desember 31, 
5E90013323/GAR 062,079 PC A04/MF A01 
DE90013324/GAR 


Level-2 system: 
DE9001 3024/GAR 


DE90013325/GAR 

Applications of neural networks in high 

DE90013325/GAR 062,080 
yee 

DESO01S26/GAR- ieee oe1401 Pr PC. A03/MF A01 
DE90013327/GAR 


manual. 
060,150 PC A03/MF A01 


physics. 
A02/MF A01 


Special Function for Level-2. 
DE90013327/GAR 061,492 PC A03/MF A01 
DE90013328/GAR 

Progress report for an Outstanding Junior a 

Award in capeceenias high energy physics. 
Progress for contract period, January 1, 1990-De. 
cember 31, 1990. 
DE90013328/GAR 062,081 PC A03/MF A01 


DE90013329/GAR 
Backgrounds from overlapping events at the upgraded Te- 


vatron. 
DE90013329/GAR 062,082 PC A01/MF A01 
DE90013330/GAR 


Data acquisition architecture for the SSC. 
DE90013330/GAR 061,493 


pe are 


Simulation of top quark production at DO. 
DE90013331 /ean 062,083 


DE90013332/GAR 


Simulation of Z boson production at DO. 
DE90013332/GAR 062,084 


DE90013333/GAR 
Monitored Retrievable Storage (MRS) Facility con- 


basis for 
:90013333/GAR 061,565 PC A99/MF A04 
DE90013334/GAR 
Integral Monitored Retrievahie ——- -— Facility con- 
— design report. Volume 1, Book 1, Design descrip- 
executive summary. 
De80013334/GAR 061,566 PC A04/MF A01 
DE90013335/GAR 
ay Monitored Retrievable Storage (MRS) Facility con- 
- ceptual design report. Volume 1, Book 2, Design descrip- 
DE90013335/GAR 
DE90013336/GAR 
Integral Monitored Retrievable Storage (MRS) Facility con- 
a Book 3, Design descrip- 


DE80013396/GAR 061,568 PC A99/MF A04 
DE90013337/GAR 

a Monitored Retrievable Storage - Facility con- 

-— ceptual design report. Volume 1, Book 4, Design descrip- 

DE90013337/GAR 061,569 PC A05/MF A01 
DE90013338/GAR 

Integral Monitored Retrievable re ~ (MRS) Facility con- 

ceptual design report. Volume 2, Regulatory assessment 

document. 

DE90013338/GAR 
gece cnn 


PC A02/MF A01 
PC A03/MF A01 


PC A03/MF A01 


061,567 PC A23 


061,570 PC A16/MF A02 


(MRS) Facility con- 


% as aie PC his 


Am dp Facility con- 
ny aie PC Ai0 
-—_ Facility con- 
lations. 
061,573 PC A08 


9001333: S/GAR 
DE90013340/GAR 


Integral Monitored Retrievable Si 
= — 


DE90013341/GAR 
Integral Monitored ypu 
design lume 1, Calcu 
90013341/GAI 


ye ene 

(MRS) - con- 
copul sig fpr. V Volume Pielne a tell bee an 
90013342/GAI oons 374 Pi PC A10 


DE90013343/GAR 
Integral Monitored R 


aor 


DE90013344/GAR 
Integral Monitored Retrievable ents Con (MRS) Se con- 


report. Volume 4 
9001 /GAR oens 376 PC A09 
DE90013345/GAR 


Integral Monitored Retrievable 
Beo00! SoaGan — 
OR-30 


"-r (MRS) Facility con- 
3, Calculations. 
061,575 PC A19 


(MRS) Facility con- 
5, Calculations. 
061,577 PC A15 


VOL. 90, No. 23 


DE90013346/GAR 
pre na ys Retrievable Storage (MRS) Facility con- 
Book 6. Calculations. 


= . Volume 4, ‘ 
DE90013: NGA 061,578 PC A16 
DE90013348/GAR 

Integral en pte Retrievable ore (MRS) Facility con- 


— Volume 4, lations. 
90013: IGA core 579 PCAIT7 
DE90013349/GAR 


Production of exotic beams at the LBL 88-inch Cyclotron by 


the ISOL method. 

DE90013349/GAR 062,085 PC A02/MF A01 
DE90013350/GAR 

Representing processes in the extended entity-relationship 


DE90013350/GAR 060,816 PC A02/MF A01 
DE90013352/GAR 


DES90013352/GAR 062,086 PC A03/MF A01 
DE90013353/GAR 


effects on the molecular mae of the |2 gemin- 
ate recombination reaction in liquid X: 
DE90013353/GAR 059, 925 PC A08/MF A01 


DE90013354/GAR 
Authentication system for use at the Fast Critical Assembly 


(FCA). 

DE90013354/GAR 061,684 PC A02/MF A01 
DE90013355/GAR 

arene Protective Barriers Program water-erosion studies, 


1989. 
5E90018955/GAR 061,580 PC A03/MF A01 
DE90013356/GAR 
Hanford Cultural Resources Laboratory Annual report for 


fiscal year 1989. 
DE90013356/GAR 059,740 PC A06/MF A01 
DE90013358/GAR 


Nuclear-decay studies of neutron-rich rare-earth nuclides. 
DE9001 3958/GAR 062,087 PC ‘A06/MF AO1 


DE90013359/GAR 


Nonlinear optical studies of molecular adsorbates. 
DE90013359/GAR 059,926 PC A02/MF A01 


DE90013360/GAR 


Radiant transfer due to lighting: An example of symbolic 
= generation for the simulation problem analysis 


E9001 3360/GAR 059,796 PC A04/MF A01 
DE90013361/GAR 
Ratemaking for conservation: The California ERAM experi- 


ence. 
DE90013361/GAR 060,395 PC A04/MF A01 
DE90013363/GAR 


Secure container for use within glove boxes. 
DE90013363/GAR 061,685 


DE90013364/GAR 


Universal vy" ee Item — 
DE90013364/GAR 


DE90013365/GAR 
je eye A and ~~ _ effects in melt grown TI-Ca- 


DEsoolaseNGan 061,953 PC A03/MF A01 
DE90013366/GAR 


°c A01/MF A01 


System (AIMS). 
PC A01/MF A01 


cuit television 


PC-based closed-ci system 
DE90013366/GAR 060, 114. PC A02/MF A01 
DE90013367/GAR 


pene Artificially Intelligent Surveillance System to protect 


inst the insider threat. 
90013367/GAR 061,664 PC A01/MF A01 
DE90013368/GAR 


Nuisance Alarm Data System for evaluation cf intrusion de- 


tectors. 

DE90013368/GAR 061,687 PC A01/MF A01 
DE90013369/GAR 

2-dimensional laser radar imaging system for perimeter sur- 


veillance. 
DES0013369/GAR 060,247 PC A03/MF A01 
DE90013370/GAR 


Performance-assessment support for the design of the 
Yucca Mountain exploratory-shaft facility. 
DE90013370/GAR 061,581 PC A02/MF A01 


DE90013373/GAR 
song =: tgualaaaa taal aaa 


DE80013979/GAR 059,658 PC A03/MF A01 
DE90013374/GAR 
ipa elevations on the Hanford Site, December 


989. 
DE90013374/GAR 061,582 PC A03/MF A01 
DE90013375/GAR 
test for runoff and erosion on fine-soil barrier 
slopes. 


rock side ‘ 
DE90013375/GAR 061,583 PC A03/MF A01 
DE90013381/GAR 


Advanced Neutron Source 
DE90013381/GAR 


DE90013382/GAR 
Application of artificial rain in experimental systems: Meth- 
ods, results of case studies, and future needs. 


062,088 PC A03/MF A01 


DE90013382/GAR 
DE90013384/GAR 
Direct installation of lighting measures in small nonresiden- 


tial buildi 
059,797 PC A02 


059,720 PC A03/MF A01 


ildings. 
DE90013984/GAR 

DE90013392/GAR 
Mercury as an environmental pollutant. Foreign trip report, 


June 7, 1990-June 14, 1990. 
DE90013392/GAR 060,766 PC A02/MF A01 
DE90013393/GAR 


Materials and 


Biesoorssea GAR 


DE90013394/GAR 


Management of severe accidents at PWR ~~ power 


= Foreign report, June 25-June 29, 1 
13394/GA 061,522 PC SAO MF A01 
DE90013396/GAR 


Reconstruction of the trigger electronics for the WA80 ex- 
periment. Foreign trip report, June 5, 1990-June 15, 1990. 
DE90013396/GAR 062,089 PC A02/MF A01 


DE90013397/GAR 


Evaluation of intermolecular attractive forces in coal-derived 
liquids. Final r: , August 1983-July 1987. 
DE90013397/GAR 060,422 PC A03/MF A01 


DE90013400/GAR 


Tri ing GaAs lock-on switches with laser diode arra 
DE90013400/GAR 060,286 PC A01/M A01 


DE90013401/GAR 
Laser-produced lithium ion source for pulsed-power inertial 


connnement fusion. 
061,470 PC A02/MF A01 


thermodynamic cycles of coal conversion 
sgn tip rp, June 2 1990-June 20, 1990. 
060,050 PC A03/MF A01 


DE90013401/GAR 
DE90013402/GAR 


Modular authentication systems. 
DE90013402/GAR 


DE90013403/GAR 


Unattended optical surveillance equipment. 
DE90013403/GAR 060,251 PC A01/MF A01 


DE90013404/GAR 


Environmental Assessment for US Department of pot 
support of an — State A of d Linear Accelerator 


cility at Ames, lowa. 
060,676 PC A03/MF A01 


060,098 PC A02/MF A01 


DE90013404/GAR 
DE90013435/GAR 


Topics in gauge theories and the unification of elementary 
pay interactions. Progress report, March 1, 1990-Febru- 


1990. 
5%00013435/GAR 062,090 PC A02/MF A01 
DE90013436/GAR 
Nonlinear 
1. 1989-June 30, 1990. 
DE90013436/GAR 


DE90013443/GAR 
Research in elemei physics. Technical 


ntary partic! 
eee et a 1989-May 31, 1990. 
13443/GAR 062,091 PC A03/MF A01 


DE90013448/GAR 
Thermoluminescence studies of NTS-related fallout expo- 


sures. Final report. 
061,324 PC A03/MF A01 


ics. Progress report, Janu- 
061,883 PC A01/MF A01 


DE90013448/GAR 
DE90013460/GAR 
Feasibility of wet oxidation for combustion of coal slurries. 


Phases 1 and 2: Final 
DE90013460/GAR 060,472 PC A09/MF A01 
DE90013462/GAR 


Reaction of glass during gamma irradiation in a saturated 
tuff environment. Part 4, SRL 165, ATM-1c, and ATM-8 
lasses at 1E3 R/h and O R/h. 
E90013462/GAR 061,584 PC A09/MF A01 


er ae 


penny on correlation and pee of the bedded 
ucca Mountain, Nye County, Ni 
DE90013464/GAR 061, 904, PC A08/MF A01 


DE90013465/GAR 


International petroleum statistics by June 1 
DE90013465/GAR 060,561 PC A03/MF A01 


DE90013467/GAR 
Generation and testing of random fields and the conditional 


simulation of reservoirs. 
DE90013467/GAR 061,392 PC A03/MF A01 


DE90013468/GAR 
Studies of 
DES001S4687GAR 

DE90013469/GAR 


Manufacturing of the 40/30 mm gated image intensifier 

tube. Foreign trip report, March 1-18, 1990. 

DE9001 /GAR 060,282 PC A01/MF A01 
DE90013470/GAR 


Workshop on artificially — in the atmosphere. 


ionized 
F in trip report, October 5-14, 198 
De90)13470/0AR 059,699 PC A02 


DE90013471/GAR 
Numerical simulation of the mitigating effects of an LNG 


Sd fence. 
DE90013471/GAR 060,619 PC A03/MF A01 


self-organization in toroidal pi 
061,884 PC AOa/ ME A01 
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DE90013472/GAR 


Development of deep drawn aluminum 7 ye 
DE90013472/GAR 060,065 PC A02/MF A01 


ae ye 


Site for the astrophysical 
DE90013473/GAR mee 


DE90013474/GAR 
Start-effect e+ oor of high FEL electric fields in MTX 


by laser-aided ° 
DE90013474/GAI 061,885 PC A03/MF A01 
parc 


lodels and Ley | for precompound angular distributions. 
e900 19478/GA 062,099 PC A03/MF A01 
DE90013476/GAR 


Hierarchical controlled component synthesis of large space 


structures. 

DE90013476/GAR 062,321 PC A03/MF A01 
DE90013479/GAR 

LLNL oil shale project ri 

DE90013479/GAR 
DE90013480/GAR 


y process. 
059, 673 PC A02/MF A01 


060,473 PC A04/MF A01 


Design, construction, and operation of the Integrated Rad- 

waste Treatment System (IRTS) Drum Cell. 

DE90013480/GAR 061,585 PC A03/MF A01 
DE90013482/GAR 


Flashlamp pumping of Nd:glass disk amplifiers. 
DE90013482/GAR fe . 061,855 PC A03/MF A01 


peer ot 


area laser ree of dielectric thin film mirrors. 
DE 13485/GAR 061,856 PC A03/MF A01 


DE90013486/GAR 
Parametric study of the dynamic JWL-EOS for detonation 


lucts. 
1E90013486/GAR 061,790 PC A03/MF A01 
DE90013487/GAR 
Thomson scattering diagnostic for the Microwave Tokamak 
i t. 


po sone 
DE90013487/GAR 061,886 PC A03/MF A01 
DE90013488/GAR 

Multiple target tracking in a wide-field-of-view camera 


system. 

DE90013488/GAR 061,265 PC A02/MF A01 
DE90013489/GAR 

Damage ee on optical materials for use in high- 


peak-power lasers. 
DE90013489/GAR 061,857 PC A03/MF A01 
DE90013490/GAR 


Laser damage database at 1064 nm. 
DE90013490/GAR 061,858 PC A03/MF A01 


DE90013491/GAR 
Review of physical security robotics at Sandia National 
Laboratories. 


DE90013491/GAR 060,254 PC A03/MF A01 
DE90013492/GAR 
Electronic excitations in polysilanes: Frenkel excitons of a 


disordered chain. 
DE90013492/GAR 059,927 PC A01/MF A01 
DE90013493/GAR 


Soft x-ray resist characterization: Studies with a laser 


jasma x-ray source. 
E90013493/GAR 060,309 PC A02/MF A01 
DE90013494/GAR 


Short-range structure of sao eee lass. 
DE90013494/GAR 060,879 PC A03/MF A01 


DE90013495/GAR 
Temporal characterization of the 19-MV, 700-kA HERMES 


lil electron beam. 
DE90013495/GAR 062,093 PC A02/MF A01 
DE90013496/GAR 


Relational databases with NIAM models bid ‘so long’ to 


t 

DE90013496/GAR 060,817 PC A03/MF A01 
DE90013499/GAR 

‘new’ approach to the quantitative statistical dynamics of 

plasma turbulence: The optimum theory of rigorous bounds 


on steady-state transport. 
DE90013499/GAR 061,887 PC A03 


DE90013500/GAR 
Measurement of iron transport in TFTR by charge ex- 


change recombination 5 
DE90013500/GAR 061,888 PC A03/MF A01 
DE90013501/GAR 


Magnetic reconnection of plasma toroids with co- and 


counter-helicity. 

DE90013501/GAR 061,889 PC A03/MF A01 
DE90013502/GAR 

Sixth coordination meeting of the Division of Nuclear 


Phys- 
ee eee one data needs of the 


Office of Fusion E 
DE90013502/GAR 062,094 PC A05/MF A01 
DE90013503/GAR 


a Aviation Maintenance Office Information Strategy 


DE90013503/GAR 060,818 PC A08/MF A01 
DE90013504/GAR 


Building Thermal Envelope Systems and Materials (BTESM) 
and research utilization/technology transfer progress report 


for DOE Office of Buildings and Community Systems. 


Month report. 
Dea00 {S508 GAR 059,798 PC A03/MF A01 
DE90013505/GAR 


Pacific Northwest Laboratory annual report for 1989 to the 
a Part 1, Biomedical sci- 


DEG001 3505/GAR 061,226 PC A07/MF A01 
DE90013506/GAR 


Pacific Northwest Laboratory annual report for 1989 to the 
Assistant Secretary for page ape Safety, and Health. 
Part 5, Environment, safety, health, and quality assurance. 

DE90013506/GAR 060,767 PC A04/MF A01 


DE90013507/GAR 
Underground tank vitrification: Engineering-scale test re- 


5E90013507/GAR 060,704 PC A03/MF A01 
DE90013508/GAR 

Daylighting practices of the architectural industry (baseline 

results of a national . 

DE90013508/GAR 059,799 PC A04/MF A01 
DE90013509/GAR 

DEeOOTSSOOIGAR ne  Geia7s PC AOS/ME AOI 
DE90013510/GAR 

Some ee ee On es aS 


soala by faci operators. 
BEOO013S10/ STO/GA 061,688 PC A03/MF A01 
DE90013511/GAR 
Characterization and development report for the SA3263 a 


Des0013S11/GAR 
90013511/GAR 060,332 PC A03/MF A01 
DE90013512/GAR 


Pixar data visualization tools overview. 
DE90013512/GAR 060,214 PC A03/MF A01 


DE90013513/GAR 


Natural glass analogues to aiteration of nuclear waste 
lass: A review and recommendations for further study. 
90013513/GAR 061,586 PC A03/MF A01 


DE90013514/GAR 
a. of eo mag Problems, a for control, 


and research agendas. A 

DE90013514/GAR 061.3 298 eG A03/MF A01 
DE90013515/GAR 

Capabilities for + rena physical and chemical properties 


of rocks at oe 
DE90013515/GAR 061,365 PC A04/MF A01 
DE90013516/GAR 


matchers with 100-ps riseti 


He power i 
90013516/GAR 061,472 PC A03/MF A01 
DE90013517/GAR 

Preliminary me its on the 2 (times) 2 (times) 1 


Iti-segment or (MSA) 

mui . 

DE90019517/GA 060,270 PC A03/MF A01 
DE90013518/GAR 


Lawrence Livermore National Laboratory post-Loma Prieta 
py initiative: Seismic analysis of an elevated por- 


bd a distribution system structure. 
DeDo01ss18 GAR 059,997 PC A03/MF A01 
DE90013519/GAR 


International Thermonuclear Experimental Reactor —_ 
pre ay hehe A Is it time to consider a change for the 


DeDOOTSsTO/GAR 061,473 PC A03/MF A01 


DE90013520/GAR 


pomp a ne Rcenerce ocean ¢ of MSAD flashiamp 
arrays used in the multi-segment Pony 
DE90013520/GAR 061,859 % A03/MF A01 


DE90013521/GAR 
ph transform for data reduction, line detection, and arti- 
DE90013521/GAR 060,261 PC A03/MF A01 
DE90013522/GAR 


OASIS, LLNL version: Software maintenance manual 
DE90013522/GAR 061,860 PC A03/MF A01 


DE90013523/GAR 
Guide for using data from the LNN seismic monitoring net- 
DE90013523/GAR 060,250 PC A01/MF A01 
DE90013524/GAR 


Vacuum deposition system 
DE90013524/GAR 
DE90013525/GAR 


060,853 PC A03/MF A01 


Fermilab Li 
DE90013525/GAR 
DE90013526/GAR 
tion of differential geometry to SSC magnet end 


DE90073526/GAR 062,096 PC A03/MF A01 
DE90013527/GAR 

Energy and climate change. Report of the “oe Multi-Labo- 

ratory Climate Committee: Revision 

DE90013527/GAR 059,721 PC A08/MF A01 


DE90013528/GAR 
CSMS P. it: Seismic recording in Pinedale, 
pe gen Me Bullion NTS nuclear test under the verifi- 
tion provisions of the new TTBT protocol. 


062,095 PC A01/MF A01 


DE90013549/GAR 


DE90013528/GAR 
DE90013529/GAR 
MGA: A gamma-ray spectrum analysis code anes 
plutonium isotopic abundances. Volume 1. Methods and 
'90013529/GAR 061,494 PC A03/MF A01 
DE90013530/GAR 
Institutional Research 
DE90013530/GAR 
DE90013531/GAR 
pony ay of plutonium concentration and isotopic com- 
fen roll 4 isotope dilution spectroscopy on 
e901 3591 /GAR 061,495 PC A03/MF A01 
DE90013532/GAR 


Chemical and Laser Sciences Division 
DE90013532/GAR 


DE90013533/GAR 
Commercial and Residential Poe oe and Emissions 
Simulation System (CRESS): process, structure, 
and capabilities. 
DE90013533/GAR 060,620 PC A05S/MF A01 
DE90013534/GAR 
Commercial and Residential 
Simulation System (CRESS): 
emissions from commercial and 
test runs. 
DE90013534/GAR 
DE90013535/GAR 


er ae evaluation/cost pete og for the proposed re- 
materials from Pad 1 at the Elza 

Gate ‘aha, Oak Fidge. Ridge, Tennessee. 

DE90013535/GAR 061,523 PC A03/MF A01 


DE90013536/GAR 


Effect of generating on the cost and performance 
of US ose red steam un, Phase ono por. Eta 


effect of generating unit on the performance 
casubenetamn is 
060,352 PC A04/MF A01 


060,259 PC A03/MF A01 


and Development, fiscal 


059,546 PC XooyMe A A01 


Division annual report 1989. 
061,861 PC A07/MF A01 


a Emissions 
sources: “008 


060,546 PC A0S/MF A01 


DE90013536/GAR 
DE90013537/GAR 

Alternative and innovative transport modes for moving US 

steam-coal exports to the Asian Pacific Basin. 
DE90013537/GAR PC A10/MF A02 


060,474 
DE90013538/GAR 


and 
world. CONINPERC® Summary CHES 


DE9001 na bee we 


DE90013539/GAR 


061,321 PC A03/MF A01 


Sapam expen ee eee Se 
5E9001aS90/GAR ay yrs Be A0s/MF A01 


DE90013540/GAR 
ee eee See een 


Status report. 
DeD0O1sea0/GaR 060,677 PC A04/MF A01 
DE90013541/GAR 

ee ee Computer-DYnamic Materials AC- 


Beg00T541/ Gar VGaR 061,666 PC A08/MF A01 
DE90013542/GAR 

ay of clean coal technologies and 

acid rain ition: A comparative 

DE9001 /GAR 060,621 PC A07/MF A01 
DE90013543/GAR 


Ei and Technology Review, 
DE90013543/GAR bares PC A03/MF AO1 


DE90013544/GAR 
90013544/ , 061,496 PC A03/MF A01 

DE90013545/GAR 

Global me trends and por Dina pen ns ong f= fc an oe 

Report to no Oe Congress of of the U: nitod Sates. 

DE90013545/ 060,622 
DE90013546/GAR 

Hanford waste-form release and sediment interaction: 

status — with rationale and recommendations for adh 

DEBOOTSS46/ 3546/GAR 060,731 PC A10/MF A02 
DE90013547/GAR 

Nuclear reactor vessel flaw distribution develop- 


ment. Phase 1, NDE pooh po and sensitivity analyses. 
DE90013547/GAR 060,957 PC A04/MF A01 


DE90013548/GAR 
Axial blanket fuel 
progress report, April 1 
3E90013548/GAR 
DE90013549/GAR 
Directory of organizations interested in innovative coal utili- 
DE90013549/GAR 060,475 PC A08/MF A01 


December 1,1990 OR-31 


“PC A18/MF A03 


and demonstration. Eighth 
1989 and project summa- 


061,667 PC A03/MF A01t 
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DE90013550/GAR 


Government-promoted collective research and develop- 
ment in Japan: Analyses of the organization through case 


studies. 
DE90013550/GAR 059,547 PC A07/MF A01 
DE90013551/GAR 


Proceedings of the Catalysis-by-Design workshops. 
DE90013551/GAR 060,396 PC A03/MF A01 


DE90013552/GAR 
Vertical integration of science, technology, and applications. 


Fiscal year 1989 annual report. 
DE90013552/GAR 060,705 PC A03/MF A01 


DE90013553/GAR 


Scalability of OTR space nuclear power systems. 
DE90013553/GAR 061,487 PC A04/MF A01 


DE90013554/GAR 


Preliminary laboratory testing of selected cementitious ma- 
terial for the Yucca Mountain Project repository sealing pro- 


am: Yucca Mountain Project. 
E90013554/GAR 061,587 PC AOS/MF AG1 


DE90013555/GAR 


and mechanical codes first benchmark exercise. 
Part 2, Elastic analysis: Yucca Mountain Project. 
DE90013555/GAR 061,588 PC A06/MF A01 


DE90013556/GAR 
Authigenic clay minerals in the Rustler Formation, WIPP 


Site area, New Mexico. 
DE90013556/GAR 061,589 PC A03/MF A01 
DE90013557/GAR 


Initial reference seal system design: Waste Isolation Pilot 


Plant. 
DE90013557/GAR 061,590 PC A04/MF A01 
DE90013558/GAR 


Accident progression event tree analysis for postulated 
severe accidents at N Reactor. 
DE90013558/GAR 


DE90013559/GAR 


Comprehensive report to Congress: Clean Coal Technology 
Program. Advanced Coal Conversion Process demonstra- 
tion: A project proposed by Western Energy Company. 

DE90013559/GAR 060,623 PC A03/' ME A01 


DE90013560/GAR 
Electric and Hybrid Vehicles Program: 13th Annual report to 


Congress for fiscal year 1989. 

DE90013560/GAR 062,375 PC A03/MF A01 
DE90013563/GAR 

Diagnostic method for measuring plasma-induced voltages 


on the PBX-M stabilizing shell. 
DE90013563/GAR 061,850 PC A03/MF A01 


DE90013564/GAR 
Systems approach to chemical weapons verification. CNSS 
0. 


re No. 10. 
'90013564/GAR 061,268 PC A03/MF A01 
DE90013565/GAR 


Plan for scientific visualization at ANL. 
DE90013565/GAR 060,151 PC A03/MF A01 


DE90013566/GAR 
Work plan for the remedial investi 
vironmental assessment for the 
York. 
DE90013566/GAR 
DE90013567/GAR 
Charged-particle inclusive distributions from hadronic Z(sup 


0) decays. 
DE90013567/GAR 062,097 PC A01/MF A01 
DE90013568/GAR 


Precision experiments in electroweak interactions. 
DE90013568/GAR 062,098 PC A04/MF A01 


DE90013569/GAR 
Mutual compensation of wakefield and chromatic effects of 


intense linac bunches. 
062,099 PC A02/MF A01 


061,668 PC A24/MF A03 


ition/feasibility study-en- 
lonie site, Colonie, New 


060,678 PC A08/MF A01 


DE90013569/GAR 
DE90013570/GAR 
— A ed automated code and documentation distribu- 


in syste! 

DE90013570/GAR 060,226 PC A01/MF A01 
DE90013571/GAR 

JAZELLE: An enhanced data management system for high 


DeasOTas717¢ /GAR 062,100 PC A01/MF A01 
BE90013572/GAR 


Searches for new particles produced in Z boson decay. 
DE90013572/GAR 062,101 PC A02/ Me AO 


DE90013574/GAR 
Measurements of longitudinal phase space in the SLC 


linac. 
DE90013574/GAR 062,102 PC A01/MF A01 
DE90013575/GAR 


Damped accelerator structures. 
DE90013575/GAR 


DE90013576/GAR 
Physics with polarization at the 
DE90013576/GAR 
DE90013577/GAR 


Dynamic collimation for linear colliders. 
DE90013577/GAR 062,105 


OR-32 VOL. 90, No. 23 


062,103 PC A01/MF A01 


SLD. 
062,104 PC A01/MF A01 


PC A01/MF A01 


DE90013578/GAR 

Asymmetric B Factory based on PEP. 

DE90013578/GAR 062,106 PC A01/MF A01 
DE90013579/GAR 

Phase gradients in acceleration structures. 

DE90013579/GAR 062,107 PC A01/MF A01 
DE90013580/GAR 

- lity of orbits in st rings. 

Degb01SS80/GA a 062 108° PC A01/MF A01 

DE90013581/GAR 
Rf power sources for linear colliders. 

DE90013581/GAR 

DE90013582/GAR 
i rf pulse compression experiment at SLAC. 

DE90013582/GAR O62, 110 PC A02/MF A01 
DE90013583/GAR 

Ni metries in heavy flavor ph 

DE90013583/GAR ” Ooo tit PC A02/MF A01 
DE90013584/GAR 

New trajectory correction technique for linacs. 

DE90013584/GAR 062,112 PC AO1/MF A01 
DE90013585/GAR 

Research at SLAC towards a 0.5 TeV linear collider. 

DE90013585/GAR 062,113 PC A03/MF A01 
DE90013586/GAR 

aie of beam-beam synchrobetatron resonances 


mpensating interaction regions. 
DEBBOT. 3586/GAR> 062,114 PC A01/MF A01 


enneoueereaan 
Progress towards the design of a next linear collider. 
DE90013587/GAR 062,115 PC A01/MF A01 
DE90013588/GAR 


Tiger Team assessment of the Brookhaven National Labo- 


ratory. Volume 2, 
DE90013588/GAR 061,210 PC A99/MF A04 
DE90013590/GAR 


ee of awardee names: Inactive awards as of July 5, 
1 


DE90013590/GAR 059,537 PC A17/MF A03 
DE90013591/GAR 

Comprehensive report to Congress: Clean coal tech 

program: 180 MWe demonstration of advanced tangentially- 

fired combustion techniques for the reduction of nitrogen 


oxide (NO(sub x)) emissions from coal-fired boilers. 
DE90013591/GAR 060,624 PC A03/MF A01 


DE90013594/GAR 


Studies of radionuclide sorption by clays in the Culebra Do- 
lomite at the Waste Isolation Pilot Plant site, southeastern 


New Mexico. 
061,591 PC A03/MF A01 


062,109 PC A01/MF A01 


DE90013594/GAR 
DE90013595/GAR 


Test plan for laboratory and modeling studies of repository 
-_ radionuclide chemistry for the Waste Isolation Pilot 


DE96019595/GAR 060,706 PC A07/MF A01 
DE90013596/GAR 


NWC CIM file header specification: Version 
DE90013596/GAR 060,819 PC A03/MF A01 


DE90013597/GAR 


BUCKL: X-ray energy 
DE90013597/GAR 


DE90013598/GAR 


Users’ manual for MCPRAM (Monte Carlo PReprocessor 

for AMEER) and for the fuze options in AMEER (Aero Me- 

chanical Equation Evaluation Routines). 

DE90013598/GAR 061,337 PC A03/MF A01 
DE90013599/GAR 


STochastic Analysis of Technical Systems (STATS): A 
model for evaluating combined effects of multiple uncertain- 


ties. 
DE90013599/GAR 061,054 PC A04/MF A01 
DE90013600/GAR 


a. for tight gas reservoirs. Annual report for 


fiscal year 1989. 
DE90013600/GAR 061,393 PC AO5/MF A01 


DE90013601/GAR 
Specifications for a voice/open data cable distribution 
system. 
DE90013601/GAR 060,099 PC A03/MF A01 
DE90013602/GAR 
Gridless electrostatic field solver for particle simulation 


codes in cylindrical 
061,891 PC A03/MF A01 


code. 
062,116 PC A03/MF A01 


DE90013602/GAR 
DE90013603/GAR 
Clean Coal Technology Demonstration Program. Annual 


report to ess (as of December 31, 1989). 
DE90013603/GAR 060,476 PC A12/MF A02 


DE90013604/GAR 


Characterization and a report for the 375492: A 


Schottky barrier diode die. 
DE90013604/GAR 060,310 PC A03/MF A01 


DE90013605/GAR 
Tiger Team assessment of the Brookhaven National Labo- 


ratory. Volume 1. 

DE90013605/GAR 061,211 PC A16/MF A02 
DE90013606/GAR 

Performance objectives and criteria for technical safety ap- 
praisals at Department of Energy facilities and sites. 


DE90013606/GAR 
DE90013607/GAR 


Isotope and Nuclear Chemistry —— annual report FY 
1989, October 1988-September 198! 
DE90013607/GAR bony 967 PC A06/MF A01 


DE90013608/GAR 
Nuclear Medicine Program progress report for quarter 


ending March 31, 1990. 
DE90013608/GAR 061,133 PC A03/MF A01 
DE90013609/GAR 


Interim report on testing the molten salt pump and valve 


loops. 
DE90013609/GAR 060,571 PC A03/MF A01 
DE90013611/GAR 


Ti/PETN accident investigation. Final report. 
DE90013611/GAR 061,780 PC A06/MF A01 


DE90013612/GAR 
Radiation and pag og in 
izing radiation on sil 
sence of q 
DE90013612/GAR 

DE90013613/GAR 
Radiation and hydrogen in glass. Part 2, The properties of 
hydrogen in unirradiated and irradiated silica and borosili- 


cate glasses. 
060,959 PC A03/MF A01 


061,631 PC A11/MF A02 


lass. Part 1, The effects of ion- 
borosilicate glasses in the ab- 


060,958 PC A03/MF A01 


DE90013613/GAR 
DE90013614/GAR 


CURE: Clean use of reactor a 
DE90013614/GAR 679 PC A09/MF A02 


DE90013615/GAR 


Environmental restoration and waste management: Five- 
ear plan, Fiscal Years 1992-1996. 
E90013615/GAR 060,680 PC A99/MF A04 


DE90013616/GAR 
Coenien oe and —— report for the SA3262, a 


Bes001 Seie/OAR 16/GAR 060,311 PC A03/MF A01 
DE90013618/GAR 


oot center point formulas. 
DE90013618/GAR 


DE90013619/GAR 
Maximum credible event ae for the 3E1 detona- 


tor and its handling container. 
DE90013619/GAI 067,781 PC A03/MF A01 
DE90013620/GAR 


Instrument for measuring the momentum flux from atomic 


and charged particle jets. 
DE90013620/GAR 061,892 PC A03/MF A01 
DE90013621/GAR 


Application of correlation techniques to the angular spec- 
trum of scattered radiation from tokamak q 
DE90013621/GAR 061,893 PC A03/MF A01 


DE90013622/GAR 
Engineering evaluation/cost analysis for the proposed man- 
agueert of contaminated water impounded at the Weldon 
Spring chemical plant area. 
DE90013622/GAR 
DE90013623/GAR 


Transport of plutonium in snowmelt run-o 
DE90013623/GAR 6068) ‘PC A03/MF A01 


DE90013624/GAR 
Overview of the Savannah River Plant water quality data- 


base. 

DE90013624/GAR 061,377 PC A03/MF A01 
DE90013625/GAR 

Evaluation of three models designed for siting wind turbines 


in areas of complex t 
DE90013625/GAR 060,562 PC A04/MF A01 
ap <n 


supernodes for sparse matrix computation 
DEO0N1 3626/GAR 061,013 PC {A03/MF A01 


DE90013627/GAR 


Pre-operational radio-environmenial studies of Plant Vogtle. 
DE90013627/GAR 060,682 PC A04/MF A01 


DE90013628/GAR 


High-temperature deformation of silicon. 
DE90013628/GAR 061,954 PC A03/MF A01 


DE90013629/GAR 


Borehole closure and test zone volume determination pro- 
ram for brine-permeability test omy within the Waste 
isolation Pilot Plant underground faci 
DE90013629/GAR 061, 52 PC A03/MF A01 


DE90013630/GAR 


Oscilloscope photography at NTS. 
DE90013630/GAR 


DE90013631/GAR 
Slotted-wall research with disk and parachute models in the 


DSMA low-speed wind tunnel. 
DE90013631/GAR 059,630 PC A06/MF A01 


DE90013632/GAR 
Eleventh annual report to Congress and the Secre' of 
Energy on the Nationwide Energy Extension Service Pro- 


Biz90013632/GAR 060,547 PC A03/MF A01 


“061, 012 PC A03/MF A01 


060,732 PC A10/MF A02 


061,796 PC A03/MF A01 
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DE90013633/GAR 
New Production Reactors Program: Report to the Congress 


by the Secretary of Ei 
DE90013633/GAR 061,488 PC A03/MF A01 
DE90013634/GAR 


Simulations of ICRF-fast wave current drive on DIIID. 
DE90013634/GAR 061,894 PC A03/MF A01 


DE90013638/GAR 


Strategic Petroleum Reserve quarterly report. 
DE90013638/GAR 060,563 PC A03/MF A01 


DE90013639/GAR 


High current density pulsed cathode experiments at SLAC. 
DE90013639/GAR 062,117 PC A01/MF A01 


pp me retom 


igh-resolution simulation of field emissio 
DI '90013640/GAR 062,118 "ec A03/MF A01 


DE90013641/GAR 


Transport and fluctuation in reversed field pinches. 
DE90013641/GAR 061,895 PC A03/MF A01 


DE90013642/GAR 


Analysis of data from a test of PBFA-2 plasma opening 
switch metries on Blackjack 5. 
DE90013642/GAR 061,474 PC A04/MF A01 


DE90013643/GAR 
Solderability testing of Kovar with 60Sn40Pb solder and or- 


anic fluxes. 
|E90013643/GAR 060,973 PC A03/MF A01 
DE90013644/GAR 


Operations manual for reading VAK-3 ultrasonic seals using 


a data acquisition box. 
DE90013644/GAR 061,593 PC A03/MF A01 
DE90013645/GAR 


Contact-handled transuranic waste characterization based 


on existing records. 
DE90013645/GAR 061,594 PC A08/MF A01 
DE90013646/GAR 


Stored, contact-handied transuranic waste characterization 


at the Hanford Site. 
DE90013646/GAR 061,595 PC A03/MF A01 
DE90013647/GAR 


Tank farm surveillance and waste status summary report 
990. 


for February 
DE90013647/GAR 061,596 PC A03/MF A01 
DE90013648/GAR 


Westinghouse Hanford Company 100 Areas environmental 


releases for 1988. 
DE90013648/GAR 061,632 PC A03/MF A01 
DE90013649/GAR ; 


Life evaluation of valve regulated lead-acid batteries for cy- 


cling applications. 
DE90013649/GAR 060,341 PC A02/MF A01 
DE90013650/GAR 


Development of a sealed bipolar Li-alloy/FeS(sub 2) battery 


for electric vehicles. 
DE90013650/GAR 062,376 PC A02/MF A01 
DE90013651/GAR 


Need for superconducting magnets for MHD seawater pro- 


puision. 

DE90013651/GAR 061,749 PC A02/MF A01 
DE90013653/GAR 

Tagging and fissile material verification concepts for nucle- 


ar warhead dismantilement. 

DE90013653/GAR 061,633 PC A02/MF A01 
DE90013654/GAR 

Applying clean coal technologies in the Asian Pacific Basin. 

DE90013654/GAR 060,477 PC A03/MF A01 
DE90013655/GAR 


Polarized 
DE9001 93055/ Gan 


DE90013656/GAR 


Initial comparison between two 3-D X-ray ct algorithms for 
characterizing ceramic materials. 
DE90013656/GAR 060,880 PC A02/MF A01 


DE90013657/GAR 


Preparation and magnetic measurements of single crystal 
Ti(sub 2)Ba(sub _ 2)O(sub 8). 
DE90013657/GAR 061,955 PC A03/MF A01 


DE90013658/GAR 
Equity and equali 
DE90013658/GA 

DE90013659/GAR 


ing with export control and government me, on 
technology transfer: A federal laboratory 
DE90013659/GAR 059,548 A02/MF A01 


DE90013660/GAR 


Health hazards in the glass 
DE90013660/GAR 


DE90013664/GAR 


Recent progress in the development of metallic fuel. 
DE90013664/GAR 061,669 PC A03/MF A01 


DE90013665/GAR 

EBR-2 IFR prototype testing programs. 

DE90013665/GAR 061,634 PC A03/MF A01 
DE90013666/GAR 

PCB analysis: Status and challenges. 


for storage rings. 
96S 7 19 PC A03/MF A01 


in the greenhouse. 
060,625 PC A02/MF A01 


shop. 
060,785 PC A03/MF AO? 


DE90013666/GAR 
DE90013667/GAR 
Electric vehicle battery R&D in the context of a propulsion 


system. 
DE90013667/GAR 062,377 PC A02/MF A01 
DE90013668/GAR 


Densified refuse derived fuel: An alternative energy source. 
DE90013668/GAR 060,963 PC A01/MF A01 


DE90013669/GAR 
arg in Ti(sub learner 2)Cu(sub 2)O(sub 8) and 
—- )Ba(sub 2)CuO(sub 6) studied by pair distribution 
NN 


function and Rietveld anal 
DE90013669/GAR 061,956 PC A01/MF A01 


DE90013670/GAR 
aoe breaking oxygen displacement in superconduct- 


OE90013¢ 3670/GAR 061,957 PC A01/MF A01 
DE90013672/GAR 


Ceramic breeder materials. 
DE90013672/GAR 


DE90013674/GAR 


Study of the elastic properties of —_ 2)O(sub 3) and 
Si(sub 3)N(sub 4) matrix composites with SiC whisker rein- 


forcement. 
DE90013674/GAR 060,914 PC A03/MF A01 
DE90013675/GAR 
Tech choice in a least-cost expansion analysis 
: Implications for system reliability. 
DE90013675/GAR 060,353 PC A03/MF A01 
DE90013676/GAR 


Population of superdeformed bands and competition with 


fission. 
DE90013676/GAR 062,120 PC A02/MF A01 
DE90013677/GAR 


Fractal structure in multiparticle production in e(sup + 

)e(sup (minus)) annihilations at 29 GeV. 

DE90013677/GAR 062,121 PC A02/MF A01 
DE90013678/GAR 


TEXTOR helium self-pumping experiment: Design, plans, 
and supporting ion-beam data on helium retention in nickel. 
DE90013678/GAR 061,476 PC A03/MF A01 


DE90013679/GAR 


Nuclear structure and sub-barrier fusion. 
DE90013679/GAR 062,122 PC A03/MF A01 


DE90013680/GAR 


Experience with position sensitive neutron detectors at the 
Intense Pulsed Neutron Source. 
DE90013680/GAR 062,123 PC A03/MF A01 


DE90013681/GAR 
Nuclear spectroscopy with Si PIN diode detectors at room 


temperature. 
062,124 PC A03/MF A01 


059,854 PC A02/MF A01 


061,475 PC A02/MF A01 


DE90013681/GAR 
DE90013682/GAR 
Calculation of the solubilities of oxides in molten carbon- 


ates. 
DE90013682/GAR 059,928 PC A03/MF A01 
DE90013683/GAR 


Gamma heating measurements with proportional counters. 
DE90013683/GAR 061,477 PC A03/MF A01 


DE90013684/GAR 


But the replaced refrigerator was landfilled: A method for 
rope environmental benefits and costs in least-cost util- 


(LCUP). 
DE Boora /GAR 060,707 PC A03/MF A01 
DE90013685/GAR 


Energetics and configurations of lattice defects in CuTi. 
DE90013685/GAR 060,974 PC A01/MF A01 


DE90013686/GAR 


SSCL computer planning. 
DE90013686/GAR 


DE90013687/GAR 
Scintillator plate calorimetry. 
DE90013687/GAR 

DE90013688/GAR 


From knots to quantum groups (and back). 
DE90013688/GAR 062,126 PC A03/MF A01 


DE90013689/GAR 


Consistent multiparameter quantisation of GL(n). 
DE90013689/GAR 062,127 PC A02/MF A01 


DE90013690/GAR 
Estimating the effect of generating unit age on EFOR and 
a coal-fired steam units operating between 1964 and 
DE90013690/GAR 060,354 PC A03/MF A01 
DE90013692/GAR 
Adaptation of an industrial application for an instructional 
laboratory in mechanical vibrations. 
061,791 PC A01 


061,497 PC A01/MF A01 


062,125 PC A02/MF A01 


DE90013692/GAR 
DE90013693/GAR 

Rangeland-piant response to elevated CO(sub 2). Progress 

— 

DE90013693/GAR 059,650 PC AOS 
DE90013697/GAR 

Waste Isolation Pilot Plant dry bin-scale integrated systems 


checkout plan. 
DE90013697/GAR 061,597 PC A04/MF A01 


DE90013732/GAR 
DE90013698/GAR 
Development and i 
lector solar hot water 
—— 1989, in 
DE90013698/GAR 
DE90013699/GAR 
Photosynthesis in intact plants. 
DE90013699/GAR 
DE90013700/GAR 
Mathematical oomame ation. Progress 
— 1 April 1987-31 oy 
90013700/GAR 19000898 PC A03/MF A01 
DE90013702/GAR 
aie tea re 
ee system: Progress report. 
DE90013702/GAR 059,651 PC A04/MF A01 
DE90013705/GAR 
Smoothing strategies for surface temperatures measured 
juri , . 
DE90013705/GAR 060,975 PC A02/MF A01 
DE90013709/GAR 
Enzymology of Lea eg formation. 


report, June 1, 1988-June 15, 1 
DE90013709/GAR 061,147 oC AOS/MF A01 


DE90013711/GAR 
pers oncom, tor + Ling oly Passive and 
059,800” PG PC A03/MF A01 


of self-pumping boiling col- 
system. (Final report), June 
State University Solar House 


060,397 PC A06/MF A01 


061,112 A03/MF A01 


DEO001STTITGAR 


DE90013712/GAR 
eo PONS eRe en ReneS 


bes 13712/GAR 062,128 PC A03/MF A01 
DE90013713/GAR 


Study of some dual solutions in 2+ 1 dimensions. 
DE90013713/GAR 062,129 PC A03/MF A01 


DE90013714/GAR 
Inconsistency of scale invariant curvature coupled to gravi- 
Beg001 3714/GAR 062,130 PC A02/MF A01 
DE90013715/GAR 
pment conditions and representations of a (ital q)-de- 


formed Virasoro 
DE90013715/GAR 062,131 PC A03/MF A01 

DE90013716/GAR 
Babcock and Wilcox BR-100 100-ton rail/barge tr fuel 


cask. report: Volume 1 
DE90013716/GAR 061,598 PC A17/MF A02 
DE90013717/GAR 
Peg rs tape aby my ne pea tranny -100 100- 
DESOOIST GAR 061,599 PC A14/MF A02 
DE90013718/GAR 
prepa don ps oneal tl apa 


design — Volume 1 
Begoors7i8/GAR 


061,600 PC A99/MF A04 
DE90013719/GAR 
psstyeeong Lo ph Aaa pean 


Bescorsris/GAR 061,601 PC A99/MF A04 
DE90013720/GAR 

Preliminary design report for the NAC combined transport 

cask. Volume 1. 

DE90013720/GAR 061,602 PC A99/MF A04 
DE90013721/GAR 


ee eee Fe ae ee 


590013721/GAR 061,603 PC A99/MF A04 
DE90013722/GAR 
of NUPAC 140B 100 ton ae cask. 


Volume 1, Preliminary design report: Revision 
DE90013722/GAR 061,604 PC A99/ME E06 
DE90013723/GAR 


Development of NUPAC 140B 100 ton —- he cask. Pre- 

liminary Volume 2: Revision 1 

DE90013723/ 061,605 PC A23/MF A03 
DE90013725/GAR 


ene eae 

DE90013725/GAR 061,606 PC A99/MF A04 
DE90013726/GAR 

Bde one a Weight Truck cask preliminary design report. 

5290013726/GAR 061,607 PC A19/MF A03 
DE90013727/GAR 

Containment and surveillance strat for safeguarding 

spent fuel and waste destined for 


Giepoeal. 
DE90013727/GAR 061,608 PC A02/MF A01 
DE90013731/GAR 


Lectures on RCFT. 

DE90013731/GAR 
DE90013732/GAR 

Se Ss ee eee Report of Work- 


30019732/GAR 062,133 PC A03/MF A01 


December 1,1990 OR-33 


062,132 PC A04/MF A01 
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DE90013733/GAR 
oor gemma injection of linac beam into the Brookha- 


ven AGS. 
DE90013733/GAR 062,134 PC A01/MF A01 
DE90013734/GAR 
Isotope and Cs vapor effects in an H(sup (minus)) volume 
idal chamber. 


source with a toroidal 7 
DE90013734/GAR 062,135 PC A01/MF A01 
DE90013735/GAR 


Density waves driven ic cavity. 
DE9001 S7aS/GAR by a high te 13 062,136 PC A01/MF A01 
DE90013736/GAR 


Fracture-EXAFS: A new method for the study of interfaces 


in thin films and line materials. 
DE9O01 3736/GAR 059,929 PC A02/MF A01 
DE90013737/GAR 


Transformation and deposition of atmospheric nitrogen spe- 
aqueous side. 


cies: A view from the 
DE90013737/GAR 059,722 PC A02/MF A01 
DE90013738/GAR 


—— of longitudinal equilibrium distribution in the adia- 


DE900%3736/GAR 062,137 PC A01/MF A01 
DE90013739/GAR 


Fast excitation wigaler 
DE90013739/GA 
DE90013740/GAR 


061,862 PC A03/MF A01 


Decapole correction scheme for RHIC. 
DE90013740/GAR 062,138 PC A01/MF A01 
DE90013741/GAR 
Brookhaven Accelerator Test Facility photocathode gun 
and transport ine. 
DE90013741/GAR 062,139 PC A04/MF A01 
DE90013742/GAR 


~- a photocathode injector for BNL Accelerator 


DE80013740/GAR 062,140 PC A03/MF A01 
DE90013743/GAR 

Basic principles of Synchrotron Radiation-induced X-Ray 

Fluorescence (SRXRF). 

DE90013743/GAR 059,855 PC A03/MF A01 
DE90013744/GAR 


Beam (nu)-spread due to field errors in RHIC. 
DE90013744/GAR 062,141 PC A01/MF A01 


DE90013745/GAR 
Multipole expansion for the field of vacuum chamber eddy 
currents. 


DE90013745/GAR 062,142 PC A01/MF A01 
DE90C13746/GAR 
Sanealp spine <tenge cimemtene ane Se spans tangs 


DE90013746/GAR 062,143 PC A01/MF A01 
DE90013747/GAR 


Search for the flavor-changing neutral current decay K(sup 
(yields) (pi)(sup + ) (nu)(oar (nu)). 


+) 
DE9001 3747/GAR 062,144 PC A02/MF A01 
DE90013748/GAR 


Semen So cast Sepeeety anhed aes eet ee 
radioactive waste disposal in the United States. 
S800! 3748/GAR 061,609 PC A03/MF A01 
DE90013750/GAR 


Reservoir characterization by cross hole measurements. 


DES001S7S0/ GAA 061,366 PC A02/MF A01 

DE90013755/GAR 
Characterization of superconducting materials with muon 
— Annual report, February 1, 1989--January 31, 
DE90013755/GAR 061,958 PC A02/MF A01 

DE90013757/GAR 
Novel liquid membrane technique for removal of SO(sub 
ae from flue gas. Final report, April 15, 1987- 
DE90013757/GAR 060,626 PC A07/MF A0O1 

DE90013758/GAR 
i and the Superconducting Super 


062,145 PC A03/MF A01 


Collider ( ). 

DE90013758/GAR 
DE90013759/GAR 

Bottom Collider Detector (BCD): An intermediate- and low- 


P(sub t) detector for the SSC. 
DE90013759/GAR 


DE90013760/GAR 
Symplectic model of coherent beam-beam quadrupole 


modes. 
DE90013760/GAR 062,147 PC A03/MF A01 
DE90013761/GAR 


ens See, Starenae cape, taleepetened. Magy end 


DEsOOTSTe GAR /GAR 062,148 PC A03/MF A01 
DE90013762/GAR 

Radiation levels in SSC 

DE90013762/GAR 
DE90013763/GAR 


How to cool the SSC 
DE90013763/GAR 


OR-34 


062,146 PC A03/MF A01 


062,149 PC A03/MF A01 


062,150 PC A04/MF A01 


VOL. 90, No. 23 


DE90013764/GAR 


Dual topological unitarization of hard and soft hadronic 
at hadron Solidders in tl the TeV hie eH 
in eV energy range. 
5E90015764/GAR 062,151 PC A04/MF A01 


yor or ae 


~eeene 


i Super Collider. 
90013765/ SC A03/MF A01 


“Ze, 


— and detector simulation requirements. 
'90013766/GAR 062,153 PC A03/MF A01 


DE90013767/GAR 


ters relevant to detector 


Accelerator paramet 
DE90013767/GAR 062,154 PC AI 1/MF A01 


DE90013768/GAR 


Quench origins. 
DE90013768/GAR 
DE90013769/GAR 


Calculation of desired vertical ovality of SSC co! 
DE90013769/GAR 062,156 PC AOS /MF A01 


DE90013770/GAR 


062,155 PC A03/MF A01 


Analytical calculations of smear and tune 
DE90013770/GAR 062,157 PC A04/MF AC1 


DE90013771/GAR 


Simulation of chromaticity control in the SSC. 
DE90013771/GAR 062,158 PC A03/MF A01 


ig eterno 


Exact computation of derivatives with differential algebra 
and applications to beam dynamics. Part 1, A survey of dif- 
ferential and its use for the extraction of maps to 
pe pene order; Part 2, Normal form methods for complicat- 
) ol A eae solution using differential 


sien an NSTYQIGAA 062,159 PC A04/MF A01 
DE90013773/GAR 
ee ee ee ee te ep 


2 interactions. 
13773/GAR 062,160 PC A03/MF A01 
DE90013774/GAR 


Luminosity limitation: 
DE90013774/GAR 
DE90013775/GAR 


ificance of the 1-TeV scale. 
90013775/GAR 


DE90013776/GAR 

Hadron colliders beyond the Z(sup 0). 

DE90013776/GAR 062,163 PC A05/MF A01 
DE90013777/GAR 

a algebraic description of beam dynamics to very 

Dee0ot 3777/GAR 062,164 PC A03/MF A01 
DE90013778/GAR 


062,161 PC A03/MF A01 


062,162 PC A03/MF A01 


Accelerator ics issues at the SSC. 
DE90013778/GAR 062,165 PC A04/MF A01 


DE90013779/GAR 


Allowable stress in the SSC beam tube duri 
DE90013779/GAR 062,166 


DE90013780/GAR 


a quench. 
A03/MF A01 


Seeten. 
DE90013780/GAR 
DE90013781/GAR 


eo i 
90013781/GAR 


DE90013782/GAR 
Multiple Siberian snak 
DE90013782/GAR 

DE90013783/GAR 


Calibration beams at the SSC. 
DE90013783/GAR 


DE90013784/GAR 
yoy meee zone of the SSC superconducting 


DE90013784/GAR 062,171 PC A03/MF A01 
DE90013785/GAR 

NOx-char reactions: Kinetics and transport aspects. Quar- 

= technical progress report, 1 January 1990-31 March 

bE90013785/GAR 060,627 PC A03/MF A01 
DE90013786/GAR 


Resonant impedance in a 
DE90013786/GAR 


DE90013787/GAR 


062,167 PC A03/MF A01 


062,168 PC A03/MF A01 


062,169 PC A03/MF A01 


062,170 PC A03/MF A01 


toroidal beam pipe. 
062,172 PC A03/MF A01 


for round 


Linear beam-beam effects beams. 
DE90013787/GAR 062,173 PC A03/MF A01 
DE90013788/GAR 


aati A 


peyen meet +d Fermilab experiment E7 
3788/GAR 062,174 PC A03/MF A01 
DE90013789/GAR 


Novel method for correcting the SSC multipole 
DE90013789/GAR 062,175 Fo 
DE90013790/GAR 
Colorado State University program for developing, testi 
evaluat and solar heating and cooling no 4 
tems. status report, May and June 1990. 


o3/ ME ‘A01 


DE90013790/GAR 
DE90013793/GAR 


Quantum Monte Carlo for atoms and molecules 
DE90013793/GAR 062,176 PC A11/MF A02 


DE90013794/GAR 


059,801 PC A03/MF A01 


Plasma chemi: in wire 
DE90013794/GAR 


DE90013795/GAR 


Stability constants i it to the understandii Pluto- 
— fa ion tao remetie nee 


tion of PuO(sub io. +). 
00013795/GAR 060,683 PC A06/MF A01 
DE90013797/GAR 


Application of the principles of environmental impact as- 


062,177 PC A11/MF A02 


DE90013797/GAR 
DE90013798/GAR 


x - 
eval 
DE90013798/GAR 


DE90013799/GAR 
1988 rg Sa 
oratories, juerque, 
DE90013799/GAR 

DE90013803/GAR 


High resolution electron energy loss studies of surface vi- 
brations. Progress report, June 21, 1989-June 7, 1990. 
DE90013803/GAR 059,930 PC A03/MF A01 


DE90013804/GAR 


Biological manipulation of migration rate: The use of ad- 
vanced photoperiod to accelerate smoltification in yearling 
chinook salmon. Annual report 1988/1989. 

DE90013804/GAR 061,158 PC A03/MF A01 


DE90013805/GAR 
Molecular structure and motion in zero field magnetic reso- 


nance. 
DE90013805/GAR 059,931 PC A07/MF A01 
DE90013808/GAR 


Database for the Geysers geothermal field. Volume 2, Ap- 
a. Steam flowrates and cumulative mass flows. 
E90013808/GAR 060,495 PC A11/MF A02 


DE90013809/GAR 


Workshop on heavy ion physics at the AGS: Outlook. 
DE90013809/GAR 062,178 PC A03/MF A01 


DE90013810/GAR 
Production and repair of aflatoxin B(sub 1)-induced DNA 


DE90013810/GAR 061,257 PC A03/MF A01 
DE90013811/GAR 


Database for the 

= B, Well 

— ix C, Injection rates and a 
£90013811/GAR 


DE90013815/GAR 
en ee Sa S Se eee a 


lar quantum systems. 
DE90013815/GAR 059,932 PC A03/MF A01 
DE90013817/GAR 


of copper on the (111) surface of silicon. 
061,959 PC A02/MF A01 


060,769 PC A02/MF A01 


report, Tonopah Test 
060,770 PC A03/MF A01 


report, Sandia National Lab- 
060,771 PC A11/MF A02 


PC A12/MF A02 


5800138 7/GAR 
DE90013822/GAR 
High temperature strength of SiC whisker-reinforced silicon 


nitride composites. 
DE90013822/GAR 060,915 PC A02/MF A01 
DE90013826/GAR 


penance wy pon tga population dynamics, and fisher- 


ies recruitment 
0E90013826/GAR 061,429 PC A03/MF A01 
DE90013828/GAR 


flor the tower shieldi 


Loss of coolant ing reactor 2. 
DE90013828/GAR 061,524 PC A03/MF A01 
DE90013829/GAR 


International radioactive transportation regulations: A model 


for national regulations. 
DE90013829/GAR 061,525 PC A03/MF A01 
DE90013832/GAR 
pews ane precipitation-strengthened iron-aluminides for 
h-temperature ica ; 
90013832/GAR 060,941 PC A03/MF A01 
DE90013834/GAR 
Exploratory ~_ 
an energy index 
Northwest. 
DE90013834/GAR 
DE90013835/GAR 
Experimental and kinetic modeling of acid/base redox reac- 


tions over metal oxide cai b 
DE90013835/GAR 059,933 PC A03/MF A01 
DE90013838/GAR 


page National Laboratories technology transfer program 


ee protection techi 
13838/GAR 061,689 PC A01/MF A01 
cium 


Video Surveillance Unit. 
DE90013840/GAR 


ition of a new modeling approach 
for multifamily buildings in the Pacific 


060,398 PC A03/MF A01 


061,690 PC A02/MF A01 
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DE90013841/GAR 
Application or removal of safeguards seals by facility opera- 


tors. 

DE90013841/GAR 061,691 PC A01/MF AO1 
DE90013842/GAR 

Item identification system for material accountancy glove 


boxes. 

DE90013842/GAR 061,498 PC A01/MF A01 
DE90013844/GAR 

pop ga integrated detector-preamplifier on high-resis- 


tivity si 
DEvootse 3844/GAR 062,179 PC A02/MF A01 
DE90013846/GAR 
fragment production in 50 MeV/A (sup 197)Au + 


Complex 
(sup 12)C, (sup aa and (sup nat)Cu reactions. 
DE90013846/GAR 062,180 PC A03/MF A01 


DE90013847/GAR 


Neural network tutorial for high —_ physicists. 
DE90013847/GAR 062,181 PC A03/MF A01 


DE90013848/GAR 

Cooperative processes software (CPS). 

DE90013848/GAR 060,152 PC A02/MF A01 
DE90013849/GAR 

Use of UNIX in large online processor farm: 

DE90013849/GAR 060,153 PC A02/MF A01 
DE90013862/GAR 


Defense waste and environmental restorati~.; E 
Fiscal year 1990 quarterly status, January-March 
DE90013862/GAR 061,610 PC A10/ME A02 


DE90013863/GAR 
Tank farm surveillance and waste status summary report 


for March 1990 
061,611 PC A03/MF A01 


rams. 


DE90013863/GAR 
DE90013865/GAR 


Optical surveillance equipment for the late 1990's. 
DE90013865/GAR 060,287 PC A02/MF A01 


DE90013866/GAR 


Effectiveness evaluation of insider protection programs. 
DE90013866/GAR 061,692 PC A02/MF A01 


DE90013867/GAR 
Analysis of potential active component aging effects indica- 


tors at the N Reactor. 
DE90013867/GAR 061,635 PC A02/MF A01 
DE90013868/GAR 


= desulfurization of alkali solubilized Illinois No. 6 


DE90013868/GAR 060,478 PC A01 
DE90013869/GAR 


TMI-2 analysis occ Final <— 
DE90013869/GAR 


DE90013870/GAR 


Mechanical properties of drawn dual phase steel wire. 
DE90013870/GAR 060,942 PC A04/MF A01 


DE90013871/GAR 
Distribution of metal and adsorbed guest species in zeo- 


lites. 

DE90013871/GAR 059,934 PC A15/MF A02 
DE90013872/GAR 

Object-oriented er see submodels, 


and system reduction in SPAI 

DE90013872/GAR 060,548 PC A03/MF A01 
DE90013873/GAR 

Thermal battery statistics and plotting programs. 

DE90013873/GAR 060,342 PC A03/MF A01 
DE90013874/GAR 


Radar airspace monitoring system. 
DE90013874/GAR 061,693 PC A01/MF A01 


DE90013877/GAR 


Dose-rate field of the Hermes III flash x-ray source. 
DE90013877/GAR 062,182 PC A02/MF A01 


DE90013887/GAR 


TRUEX process solvent cleanup with solid sorbents. 
DE90013887/GAR 061,670 PC A03/MF A01 


DE90013888/GAR 
Report of the fixed target heavy quark we J ores 
062,183 04/MF A01 


060,684 PC A03/MF A01 


DE90013888/GAR 
DE90013889/GAR 


Hadron spectrum staggered eres Lyn 
DeDoo1seBe/GAR A02/MF A01 


DE90013890/GAR 
Study of intermittency in e(sup + )e(sup (minus)) arinihila- 


tions at 29 GeV. 
DE90013890/GAR 062,185 PC A03/MF A01 
DE90013891/GAR 


Physical coal cleaning of Midwestern coals by open-gradi- 


ent magnetic separation. 
DE90013891/GAR 060,479 PC A02/MF A01 
DE90013892/GAR 


EBR-2 containment seismic analysis. 
DE90013892/GAR 061,526 PC A03/MF A01 


DE90013893/GAR 


EBR-2 test programs. 
DE90013893/GAR 


DE90013894/GAR 
Advanced steam utility cycle for utility applications. 


061,636 PC A03/MF A01 


DE90013894/GAR 
DE90013895/GAR 
Performance evaluation of advanced battery technologies 
vehicle tions. 


for electric 
062,378 PC A02/MF A01 


060,355 PC A02/MF A01 


DE90013895/GAR 
DE90013896/GAR 


Molten carbonate fuel cell research. 
DE90013896/GAR 060,513 PC A02/MF A01 


DE90013929/GAR 
Vulnerability of electric power to > storms. 
DE90013929/GAR i] PC A02/MF A01 
DE90013936/GAR 


Hanford Waste Vitrification Plant preliminary safety analysis 
—. Draft, Revision B, Volume 2. 
DE90013936/GAR 061, 612 PC A20/MF A03 


DE90013937/GAR 


— Waste Vitrification Plant 
Draft, Revision B, Volume 
90013937 GAR 


DE90013938/GAR 


— Waste Vitrification Plant a safety analysis 
r ft, Revision B: Volume 4. 
DI 30013998/GAR 061,614 PC A17/MF A03 


DE90013949/GAR 


Nuclear structure theory. Technical progress report, Sep- 
tember 1, 1989-June 30, 1990. 
DE90013949/GAR 062,186 PC A02/MF A01 


DE90013950/GAR 
Topics in field theory and 
De9001 3950/GAR 
DE90013951/GAR 


Effect of temperature on the reactivity absorbed by xenon. 
DE90013951/GAR 062,188 PC A02/MF A01 
DE90013952/GAR 
Mathematical and numerical of nonlinear waves aris- 
ing in a one-dimensional model of a fluidized bed. Progress 
report, August 16, 1989-August 14, 1990. 
DE90013952/GAR 060,051 PC A03/MF A01 


DE90013953/GAR 
Studies of ultrathin magnetic films and par‘icle-surface 
electron someeniga. 


re safety analysis 
06, 613 PC A19/MF A03 


string theory. 
062,187 PC A01/MF A01 


Pee gen with spin-sensitive 
‘ess report, 1 December 1989-31 October 1 
DE 13953/GAR 


DE90013954/GAR 
Active and passive calcium transport systems in plant cells. 
Progress report, May 1986-June 1990. 

DE90013954/GAR 061,113 PC A02/MF A01 

DE90013955/GAR 
Study of high energy 
pee ge -interferomoric- Emulsi 

July 1, 1989-Present. 
D 90013955/GAR 


DE90013956/GAR 


Metal ion complexation by ionizable crown ethers. Progress 
r January 1, 1988-December 31, 1990. 
DE90013956/GAR 059,935 PC A03/MF A01 


DE90013958/GAR 
Research pr ae ae anes ae ae eee 
solution on advanced processors. Progress report, Novem- 


ber 1988-June 1990. 
DE90013958/GAR 060,154 PC A03/MF A01 
DE90013960/GAR 


Very low temperature studies of eae 
Final report, August 1, 1984-December 3 
DE90013960/GAR 061, 67 "PC A ‘A03/MF A01 


DE90013961/GAR 
Electron cyclotron heating and current drive in toroidal ge- 


ometry. Technical progress report. 
DE90013961/GAR 061,896 PC A03/MF A01 


DE90013962/GAR 
Kinetics of elementary atom and radical reactions. Three 


year aby Arey Sy he 
DE90013962/GAR 059,936 PC A03/MF A01 
DE90013963/GAR 


Search for omega. 
DE90013963/GAR 


DE90013964/GAR 


Parallel multilevel methods. 
DE90013964/GAR 


DE90013965/GAR 


See neesane i the automatic determination of 
acceleration. 


DESOO!: 3965/GAR 061,016 PC A03/MF A01 
DE90013966/GAR 


Vectorization of ITPACK 2C. 
DE90013966/GAR 


DE90013967/GAR 
Conference on iterative methods for large linear systems. 


Final program. 
DE90013967/GAR 061,017 PC A05/MF A01 


DE90013968/GAR 


061,960 PC Ao2/MF A01 


ete atin > © 
Progress 


062,189 PC A01/MF A01 


061,014 PC A03/MF A01 


061,015 PC A03/MF A01 


060,155 PC A03/MF A01 


and parallelization of ITPACKV. 


Recent vectorization 
DE90013968/GAR 060,156 PC A03/MF A01 
DE90013969/GAR 


NSPCG user’s guide: Version 1.0: A package for solving 
large sparse linear systems by various iterative methods. 


DE90014044/GAR 


DE90013969/GAR 

DE90013970/GAR 
Overview of NSPCG: A nonsymmetric preconditioned con- 
600 3970/GAR 060,158 PC A03/MF A01 


DE90013971/GAR 


ITPACKV 2D user’s guide. 
DE90013971/GAR 


DE90013972/GAR 
Some parallel algorithms on the four processor Cray X-MP4 


90013972/GAR 060,160 PC A03/MF A01 
DE90013997/GAR 


pS to make PATRICIA symplectic. 
:90013997/GAR 062,190 PC A01/MF A01 


DE90013998/GAR 


060,157 PC AOS/MF A01 


060,159 PC A03/MF A01 


Collective effects and the design of the SSC. 
DE90013998/GAR 062,191 PC A01/MF A01 


DE90013999/GAR 
Computer a unin saat wely the 
DEON 1S0o9/GAR fa ronang ange 19. Po At NOSE A01 

DE90014000/GAR 


Ground motion tolerances for the SSC. 
DE90014000/GAR 062,193 PC A03/MF A01 


DE90014001/GAR 
DE90014002/GAR 
062,1 A03/MF A01 
DE90014003/GAR 
DE90014003/GAR 


Database for The Geysers geothermal field. Volume 1, Text 

and main figures. 

DE90014001/GAR 060,820 PC A06/MF A01 

Radiation 

DE90014002/ 

ee ee Cee ae ae 

wise (A comparison of methods). 
062,195 PC A03/MF A01 

DE90014004/GAR 


Simple method to matrices. 
DE90014004/GAR 061,018 PC A01/MF A01 
DE90014005/GAR 


SSC aperture workshop summary. 
DE90014005/GAR 062,196 PC A07/MF A01 


ag te 


loss of bunched beams in rf cavities. 
Be 14006/GAR 062,197 PC A03/MF A01 


DE90014007/GAR 
rr ee a 


ior of SSC lattices. 
DE90014007/GAR 062,198 PC A03/MF A01 


DE90014008/GAR 


DE90014000/GAR 062,199 PC A03/MF A01 
DE90014009/GAR 
Orbit correction in the long arcs of the Superconducting 


Collider (' 1 
:90014009/GAR 062,200 PC A03/MF A01 
DE90014010/GAR 


Se & Comte Sey a 


Seeco1s0 4090 0/GAR 062,201 PC A03/MF A01 
DE90014011/GAR 
Treatment ng long range coherent beam-beam with the 


Viasov equation. 
DE90014011/GAR 062,202 PC A03/MF A01 
DE90014037/GAR 


Effective diffusion coefficient for porous rubble. 
DE90014037/GAR 060,685 PC A01/MF A01 


DE90014038/GAR 
tivity magnet. ion the otects of cool down tion, 
opera’ 
quench, pre-assembly loads, and Lorentz F 
DE90014038/GAR 062,203 PC At A07/MF A01 
DE90014039/GAR 


Tune shifts and compensation from systematic field compo- 

nents. 

DE90014039/GAR 062,204 PC A03/MF A01 
DE90014040/GAR 


aa ree 


tions in the IR \ prorhern Ay 
in 
DE90014040/GAR 062,205 PC A03/MF A01 


DE90014041/GAR 


Preliminary simulations of the neutron flux levels in the Fer- 
milab tunnel and SSC tunnel. 
DE90014041/ 062,206 PC A03/MF A01 


DE90014042/GAR 


Analytic relation between errors and stabili 
DE90014042/GAR 062,207 


DE90014043/GAR 
Hamiltonian-free perturbation theory: The concept of phase 
DE90014043/GAR 062,208 PC A03/MF A01 
DE90014044/GAR 


Status of the SSC photodesorption experiment. 
DE90014044/GAR 062,209 PC A03/MF A01 


December 1,1990 OR-35 


A03/MF A01 
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DE90014045/GAR 


pong coherent instabilities and parasitic heating 
vacuum chamber radius for the SSC. 
DE90014045/GAR 062,210 PC A03/MF A01 


DE90014046/GAR 


Effect of the induced RF current density profile during 
rt coe COR eae Se 


061,897 PC A01/MF A01 


Hanford Waste Vitrification Plant preliminary safety analysis 


DE90014060/GAR 061,615 PC A14/MF A02 
DE90014061/GAR 
baseline for the closure of single- 


061,616 PC A07/MF A01 


Functi a 
shell tanks. Draft. 
DE90014061/GAR 


DE90014062/GAR 

a ll tank systems analysis description. Draft. 

DE 14062/GAR tener? PC A03/MF A01 
DE90014063/GAR 

Long-term management of Hanford Site single-shell tank 


waste. 
DE90014063/GAR 061,618 PC A03/MF A01 
DE90014064/GAR 


Automated caiculation of alpha energy spectra. 
DE90014064/GAR 062,211 PC A03/MF A01 


DE90014083/GAR 


= of Michelotti’s normal form and the map 
normal form as used by the Marylie code 
DE90014083/GAR 062,212 PC A03/MF A01 
DE90014084/GAR — 
im on non-linear 


Normal form symplectic maps. 
DE90014084/ 062,213 PC A03/MF A01 
<a, 

Effect of j range beam-beam interaction on the stability 


of coherent motion. 

DE90014085/GAR 062,214 PC A01/MF A01 
DE90014086/GAR 

Tevatron operational experience and implications for SSC 


aperture. 
DE90014086/GAR 062,215 PC A03 
DE90014087/GAR 


lon stability in bunched electron beams. 
DE90014087/GAR 


DE90014088/GAR 


062,216 PC A01 


Accelerator physics studies for the SSC. 
DE90014088/GAR 062,217 PC A02/MF A01 
DE90014089/GAR 


Random sextu 
DE90014089/GAR 


DE90014090/GAR 


Accelerator systems of the SSC. 
DE90014090/GAR 062,219 PC AO1/MF A01 


DE90014091/GAR 
7 design and scaling considerations of storage 


De00 1400" 
DE90014091/GAR 062,220 PC A03/MF A01 
DE90014092/GAR 


in the SSC lattice. 
062,218 PC A03/MF A01 


Choosing an re 

DE90014092/GAR 
DE90014093/GAR 

my ge of single particle stability on net chromaticity 

in ESR, near Qisub h) = $+ 1/3. 

DE90014093/GAR 062,222 PC A01/MF A01 
DE90014094/GAR 

Civil aspects of the SSC. 

DE90014094/GAR 
DE90014095/GAR 

TEAPOT: A thin element accelerator program for optics 

and tracking. 

DE90014095/GAR 
DE90014096/GAR 

SSC Aperture Task Force review. 

DE90014096/GAR 062,225 PC A03/MF A01 
DE90014097/GAR 


062,221 PC A02/MF A01 


062,223 PC A01/MF A01 


062,224 PC A03/MF A01 


See eames 
061,898 PC A01/MF A01 


See eee “y 
studies in Compent lords ignition Tokamak. 
DE90014097/GAR 


DE90014098/GAR 
Preliminary lattice proposal for polarized beam acceleration 


in SSC. 

DE90014098/GAR 
DE90014099/GAR 

Systematic study of the dependence of lattice dynamics on 

cell structure lers. 

DE90014099/GAR 062,227 PC A02/MF A01 
DE90014100/GAR 


062,226 PC A03/MF A01 


Analytical ition of the smear. 
DE90014100/GAR 062,228 PC A03/MF A01 


DE90014101/GAR 
Resonances in accelerators. 
DE90014101/GAR 

DE90014102/GAR 
Algebraic theory of beam-beam interaction in the thin lens 


062,229 PC A03/MF A01 


OR-36 VOL. 90, No. 23 


DE90014102/GAR 
DE90014103/GAR 


062,230 PC A03/MF A01 


Where is the SSC today. 
DE90014103/GAR 
DE90014104/GAR 


Tracking the SSC test lattices. 
DE90014104/GAR 


DE90014106/GAR 


062,231 PC A01/MF A01 


062,232 PC A01 


-out resonances in the 


Overlap knock-out Ssc. 
DE90014106/GAR 062,233 PC A02/MF A01 
DE90014107/GAR 


More on the overlap knockout resonances in the Supercon- 


ducting Super Collider (SSC). 
DE90014107/GAR 062,234 PC A02/MF A01 


DE90014109/GAR 


po tepreey Super Collider (SSC) test lattice . 
:90014109/GAR 062,235 PC A01/MF A01 
DE90014110/GAR 

Possible screening procedure for random multipole field 

errors before ing studies. 

DE90014110/GAR 062,236 PC A02/MF A01 
DE90014111/GAR 

Response to epereting conditons of the SBC magnet ining 

element 


nonlinear finite 
DE90014111/GAR (062,237 PC A01/MF A01 
DE90014112/GAR 


Aperture Task Force 
DE90014112/GAR 


DE90014113/GAR 
Workshop on SSC commissioning and operations. Interim 


a, 
DE90014113/GAR 062,239 PC A04/MF A01 
DE90014114/GAR 

Lenpeange tune shifts and other matters in high-(beta)* 


IRs. 

DE90014114/GAR 062,240 PC A02/MF A01 
DE90014115/GAR 

Magnetic errors in the SSC: Preliminary report of the mag- 


netic-errors working of the SSC aperture workshop. 
DE90014115/GAR wins 062,241 PC A07/MF A01 
DE90014121/GAR 


Comparison of thermal and ai 

— beam-heated hot-ion 

DE90014121/GAR 
DE90014141/GAR 

Umatilla Basin Habitat Improvement Project. Annual report 


1989. 

DE90014141/GAR 060,733 PC A03/MF A01 
DE90014142/GAR 

Proceedings of the anadromous fish release strategies 


work: 4 

DE90014142/GAR 061,430 PC A03/MF A01 
DE90014143/GAR 

Influence of habitat modifications on habitat composition 

and anadromous salmonid —— in Fish Creek, 


Oregon, 1983--88. Annual report, 1988. 
DE90014143/GAR 061,431 PC A03/MF A01 


DE90014144/GAR 


Evaluation of the contribution of fall chinook salmon reared 
at Columbia River hatcheries to the Pacific salmon fisher- 


ies. Appendix: Final ri 
DE90014144/GAR 061,432 PC A21/MF A03 


DE90014145/GAR 
one Ss predation index and evaluating ways to 
imonid losses to predation in the Columbia River 
Basin. Annual progress report, August 1988-September 
DE90014145/GAR 061,433 PC A16/MF A02 
DE90014146/GAR 
Hatchery Effectiveness Technical Work Group: Retreat pro- 


DE90014146/GAR 061,434 PC A03/MF A01 
DE90014147/GAR 
Yakima River spring chinook enhancement study. Annual 


FY 1989. 
90014147/GAR 061,435 PC A06/MF A01 


DE90014149/GAR 


062,238 PC A03/MF A01 


momentum transport in 
- and L-mode discharges in 


061,899 PC A02/MF A01 


Proceedings of the predator-prey modeli 
DE90014149/GAR 060, 734° 
DES0014150/GAR 


at the head of ege ge Reservoir 
and Lower G Dam. Annual oe ie 
DE90014150/GAR 061,436 PG A04/MF A01 


DE90014152/GAR 
Operation, maintenance and evaluation of the Bonifer and 
Minthorn Springs juvenile release and adult collection facili- 
ties. Annual 1988. 
DEB0014152/ AR 061,437 PC AOS/MF A01 
DE90014153/GAR 
aioe Sai cob one eoentnine sane. tet 
subyearling chinook salmon in John leservoir, 
Year toes Final . 
DE90014153/GAR 061,438 PC A04/MF A01 
DE90014164/GAR 
Nitrogen dioxide fluorescence following photolysis in a su- 
personic jet. 


PC A04/MF A01 


DE90014164/GAR 
DE90014177/GAR 
Role of inhibitors during electrodeposition of thin metallic 


films. 
DE90014177/GAR 060,898 PC A10/MF A02 
DE90014178/GAR 


peep mechanical properties of aluminum-copper-lithi- 
alloy, 2090, at ambient and cryogenic temperatures. 
DE90014178/GAR 060,976 PC A0S/MF A01 


DE90014180/GAR 


Heros report on the MBE-4, an Mo og ge multiple- 
beam induction linear accelerator for heavy 
DE90014180/GAR 062,242 ee ‘A03/MF A01 


DE90014181/GAR 
Pion correlations in relativistic heavy ion collisions at Heavy 
lon Spectrometer Systems (HISS). 
DE90014181/GAR 062,243 PC A08/MF A01 


DE90014182/GAR 


Microtomy of | particle zeolites for TEM. 
DE90014182/GAR 060,881 PC A02/MF A01 


DE90014183/GAR 
Computer modeling 1 
DE90014183/GAR 

DE90014186/GAR 


Bi multifragment decay of very hot nuc! 
BEe0014 186/GAR . 062.204. PCI 


DE90014187/GAR 
High magnetic field multipoles generated by superconduc- 
tor may a within a set of nested superconducting 
5290014187 /GAR 062,245 PC A02/MF A01 
DE90014193/GAR 


Aerial radiological survey of Technical Area 15 and sur- 
roundings, Los Alamos National eg Los Alamos, 
New Mexico. Date of Survey: September 198; 
DE90014193/GAR 060,686 PC ‘A03/MF A01 


DE90014195/GAR 


Time/loss ow. 
DE90014195/GAR 
DE90014203/GAR 


Waste reduction plan for The Oak Ridge National Laborato- 


ry. 
DE90014203/GAR 060,708 PC A03/MF A01 
DE90014204/GAR 
Impact, hazard, and risk assessment of toxic effects on 
nisms. 


nonhuman 
060,772 PC A03/MF A01 


059,937 PC A12/MF A02 


16S ribosomal RNA 
061, 148 PC A12/MF A02 


PC A03/MF A01 


062,409 PC A03/MF A01 


DE90014204/GAR 
DE90014209/GAR 


Remedial action decision process. 
DE90014209/GAR 


DE90014212/GAR 
Neural-network approach to the problem of photon-pair 


combinatorics. 
062,246 PC A02/MF A01 


060,709 PC A03/MF A01 


DE90014212/GAR 
DE90014214/GAR 
Temperature and concentration dependence of SiC deposi- 


tion on Nicalon fibers. 
DE90014214/GAR 060,882 PC A03/MF A01 
DE90014215/GAR 


Passive and inherent safety technologies for light-water nu- 


clear reactors. 
DE90014215/GAR 061,637 PC A04/MF A01 
DE90014220/GAR 


Access and use of information aces in assessing 


health risks from chemical 
DE90014220/GAR 060,667 PC A01/MF A01 
DE90014222/GAR 


Neutron scattering from elemental indium, the optical 
model, and the bound-state potential. 
DE90014222/GAR 062,247 PC A03/MF A01 


DE90014236/GAR 
Conventional facilities considerations in the configuration of 


a major accelerator laboratory. 
DE90014236/GAR 062,248 PC A01/MF A01 
DE90014307/GAR 


Diffusive — of radionuclides into saturated and un- 


saturated tuff. 
DE90014307/GAR 061,619 PC A02/MF A01 
DE90014309/GAR 


General Committee of the International Conference on the 
Physics of Electronic and Atomic Collisions. Foreign trip 


ropor ine 17, 1990-July 3, 1990. 
DE90014309/GAR 062,249 PC A03/MF A01 


DE90014312/GAR 
International discussion meeting on relaxations in a 
systems. Foreign trip report, June 22, 1990-July 1, 
DE90014312/GAR 060,964 BC A02/MF. A01 
DE90014313/GAR 
Seventeenth international conference on the physics of 
electronic and atomic collisions. Foreign trip report, June 


22, 1990-June 30, 1990. 
DE90014313/GAR 062,250 PC A02/MF A01 


DE90014327/GAR 
SNL overview. 
DE90014327/GAR 061,478 PC A02/MF A01 
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DE90014333/GAR 


Hanford whole body counting manual. Revision 1 
DE90014333/GAR 060,668 PC A09/MF A01 


DE90014335/GAR 
pe ayaa and collisional diffusion in two-dimensional peri- 


ic flows. 
5E90014995/GAR 061,825 PC A03/MF A01 
DE90014341/GAR 
Hanford Waste Vitrification Plant: The project and process 


systems. 

DE90014341/GAR 061,620 PC A02/MF A01 
DE90014342/GAR 

Carbon steel and related alloy corrosion in LOMI decon- 


tamination solvents. 
DE90014342/GAR 060,934 PC A03/MF A01 
DE90014343/GAR 


Streamer tube readout electronics. 
DE90014343/GAR 


DE90014344/GAR 


Cloud parameterization for climate models. 
DE90014344/GAR 059,723 PC A03/MF A01 


DE90014345/GAR 
Numerical studies of the role of clouds in the present cli- 


mate. 
DE90014345/GAR 059,724 PC A03/MF A01 
DE90014348/GAR 


Narrow structures observed in the p-p analyzi 
DE90014348/GAR 062,252 PC 


DE90014349/GAR 
Observation of narrow structures in the p-p analyzing power 


around 1 GeV. 
DE90014349/GAR 062,253 PC A02/MF A01 
DE90014354/GAR 


Research in accelerator physics (THEORY). Final technical 
report, May 15, 1988-May 14, 1989. 
DE90014354/GAR 062,254 PC A02/MF A01 


DE90014356/GAR 


Space charge effects in low energy synchrotrons. 
DE90014356/GAR 062,255 PC A01 


DE90014359/GAR 


Research in accelerator physics (theory). Final technical 
r , May 15, 1989-May 14, 1990. 
DE90014359/GAR 062,256 PC A03/MF A01 


DE90014362/GAR 
oeettcs of toroidal energy deposition asymmetries in 


DE90014362/GAR 061,479 PC A03/MF A01 
DE90014379/GAR 


Establishment of an oil and gas database for increased re- 
covery and characterization of oil and gas carbonate reser- 
voir —e . Technical progress report, April 1, 1990- 


June 
061,367 PC A02/MF A01 


062,251 PC A03 


power. 
02/MF A01 


DE90014379/GAR 
DE90014381/GAR 
Surfaces and interfaces of ceramics and metals. Progress 


r July 1989-July 1990. 
DE90014381/GAR 059,938 PC A02/MF A01 
DE90014385/GAR 


Xe/D(sub 2) cross-section ratios at low X(sub Bj) from 


muon scattering at 490 GeV/c. 
DE90014385/GAR 062,257 PC A02/MF A01 
DE90014395/GAR 


NUSAR: N Reactor Updated Safety Analysis Report, 


Amendment 21. 
DE90014395/GAR 061,638 PC A99/MF E14 
DE90014409/GAR 


Literature review on the chemical and physical properties of 


uranyl fluoride (UO2F2). 
DE90014409/GAR 059,939 PC A03/MF A01 
DE90014468/GAR 


Transformations of inorganic coal constituents in combus- 

tion systems: Part 2, Sections 7 and 8; indices A and 

B. Phase 1 final report, October 25, 1986-December 29, 

bg toa quarterly report No. 13, October-December 

DE90014468/GAR 060,052 PC A21/MF A03 
DE90014600/GAR 

Fundamental studies in production of C2-C4 hydrocarbons 

Soe ere, Cosas report No. 6, December 1, 1989-Febru- 

Dz90014600/GAR 060,423 PC A01/MF A01 
DE90014601/GAR 

Development of a vortexing combustor (VC) for space/ 

water heating a= ty oy ae (cold flow modeling). Technical 

Beso01460176 /GAR 060,053 PC AQ3/MF A01 
DE90014628/GAR 

pment og research. Quarterly report, July 1989-Sep- 


tember 1 
DE9001 4628/GAR 060,480 PC A17/MF A02 
DE90014697/GAR 


Performance of the Intel iPSC/860 hypercube. 
DE90014697/GAR 060,161 PC A03/MF AO1 


DE90014699/GAR 
Managing global climate change through —- coop- 


eration: Lessons from 
DE90014699/GAR 059,712 a0a/ ME A01 


DE90014703/GAR 
i a Sam Renee eyeany alae 


lations. Volume 2. 
DE90014703/GAR 061,527 PC A99/MF A04 
DE90014704/GAR 


— of Kerberos modifications to FTP and TELNET. 
DE90014704/GAR 060,162 PC A03/MF A01 


DE90014705/GAR 
o— guide to ICARUS: A model for Investigating Cost 


and Reliability in Utility Systems 
DE90014705/GAR "060,549 PC A07/MF A01 
DE90014707/GAR 


N Reactor Probabilistic Risk Assessment supporting calcu- 


lations. Volume 1. Main r: 

DE90014707/GAR 061,528 PC A14/MF A02 
DE90014709/GAR 

a of Valiant’s learnability theory using random 

sets. 

DE90014709/GAR 061,087 PC A03/MF A01 
DE90014711/GAR 


Total magnetic reconnection during a tokamak major dis- 


DE90014711/GAR 061,900 PC A03/MF A01 
DE90014712/GAR 


Near-field characterization of 
ation on the TFTR 
DE90014712/GAR 


DE90014713/GAR 


and helium oper- 
neutral , 
061,901 PC A03/MF A01 


Deuterium recycling, confinement, and limiter flux in TFTR. 
DE90014713/GAR 061,902 PC A03/MF A01 
DE90014714/GAR 
Ballistic contributions to heat pulse propagation on TFTR. 
DE90014714/GAR 061,903 PC A03/MF A01 
DE90014715/GAR 


Power radiated from ITER and CIT by impurities. 
DE90014715/GAR 061,904 PC A03/MF A01 


DE90501022/GAR 
Ten years of pilot technical applications of energy conser- 


vation in the industry. 

DE90501022/GAR 060,550 PC A03/MF A01 
DE90501023/GAR 

Adaptation and experimentation of mana: 

cal economy models to the problems of 

planning. 

DE90501023/GAR 
DE90501024/GAR 

Wind heating feasibility. 

DE90501024/GAR 
DE90501025/GAR 

Follow-up of the regional energy conservation iti 

Methods and illustration with the case of Charente-Poitou. 

DE90501025/GAR 060,552 PC A05/MF A01 


DE90501029/GAR 
PIRSEM: Rapport d’activite. Tome 1. (PIRSEM: 1987 oper- 


ations review. Volume 1). 
DE90501029/GAR 060,553 PC A15/MF A02 
DE90501036/GAR 
Contribution to the structural study of petroleum deposit 
fluids by nuclear magnetic resonance. 
DE90501036/GAR 060,481 PC A08 


DE90501039/GAR 


Photo-oxidation and photo-reduction of the ruthenium com- 
| se tris (2,2’bipyridine) in an organic medium. Applications 
—— toelectrochemical cells and photoinduced redox ca- 


061,104 PC A09/MF A01 


and physi- 
regional energy 


060,551 PC A04/MF A01 


060,502 PC A04/MF A01 


bt '90501039/GAR 
DE90501072/GAR 
Dynamic tests of wind turbine metallic blades (Lamboley 


poses. 
E90501072/GAR 060,514 PC A03/MF A01 
DE90501073/GAR 

oe and development of a mounted complier for wind tur- 


ines. 
DE90501073/GAR 060,515 PC A03/MF A01 
DE90501074/GAR 
Se ee 2 Se eh eee The Mo- 
thermal 


tombo 
DE905010 4/GAR 060,497 PC A03/MF A01 
DE90501075/GAR 
Photovoltaic conversion through thin films organic semicon- 


ductors. 

DE90501075/GAR 060,572 PC A03/MF A01 
DE90501076/GAR 

Heat pump and heliogeothermal space heating Aulnay- 

sous-Bois. season. 


The 1985 season. 
DE90501076/GAR 060,498 PC A03/MF A01 
DE90501077/GAR 


ARC: Chemical heat pumps. 
DE90501077/GAR 


DE90501899/GAR 
in the EPR pulling method for Si polycrystal 
ribbons and photocells L 

DE90501899/GAR 060,573 PC A08/MF A01 
DE90501900/GAR 


Study of an active solar system with a low temperature dis- 
tribution and a centralized storage. 


060,503 PC A09/MF A01 


DE90503358/GAR 


DE90501900/GAR 
DE90501905/GAR 
New methods of well-logging data analysis. Sedimentologic 


study of an oil field. 
059,983 PC A14/MF A02 


059,802 PC A07/MF A01 


DE90501905/GAR 
DE90501908/GAR 

Development of a general method for photovoltaic system 

DE90501908/GAR 060,574 PC A09/MF AO1 
DE90502034/GAR 


Recent a in the 
DE90502034/GAR 
DE90502418/GAR 
——: von Verfahren zur Gewinnung von Kraftstoffen 
anderen Produkten auf Syn 


ics of wind turbines. 
060,516 PC A07/MF A01 


ite analysers. Fi . 
DE90502418/GAR 060,424 
DE90503032/GAR 


Taiyoko hatsuden system ni okeru chikudenchi unyoho no 
kento (2). 


PC A04/MF A01 


pm gph any 2). _— 
DE90503032/GAR 


DE90503033/GAR 


Sere Se elie eee See See be cont 
SS ee a ori evaluation for 
modified 12Cr steel and A286 steel of USC turbine rotor 


material). 
DE90503033/GAR 060,356 PC A03/MF A01 


DE90503034/GAR 


Shiobara UHV chokuryu shikensen ni okeru ion ryujo ni 
oyobosu fusoku no eikyo. (Effects of wind on ion flow field 
under Shiobara HVDC test line). 

DE90503034/GAR 060,377 PC A03/MF A01 
DE90503040/GAR 

Sekitanbai umetate jiban no butsuriteki, 6 ee 
Rikujo umetatechi no baai. ( and mechanical prop- 
erties of ri ground by coal ash. Case studies on 


inland reclamation). 
060,710 PC A05/MF A01 


060,343 PC A03/MF A01 


DE90503040/GAR 
DE90503041/GAR 
Haiden chichuka ni okeru doboku kensetsu gijutsu 
no kaihatsu. (Technical Leaps sone pad aA re 
lation of power cables under pavements). 
DE90503041 J041/GAR 060,378 PC A07/MF A01 
DE90503043/GAR 


Sekitan nenryochu no anmonia jokyo ni kansuru 
kenkyu (1). Sanso chunyu ni yoru anmonia bunkai ni tsuite 
ppc wy rm oy removal of ammonia in coal deri- 
pod npn = al 1). Ammonia decomposition mecha- 


by o: 
DeDOetSO CAR 060,425 PC A03/MF A01 


Ph mecerent 


2T/D kaatsu nidan funryusho sekitan gasukaro tokusei. 
Gasuka seino to char kyokyuryo tono sogo kankei ni kan- 
om kento. Se of a 2T/D pressurized two 


. Study of relation between 
gaming efciony an 


dian 
060,426 PC A03/MF A01 
DE90503045/GAR 
2T/D kaatsu — funryusho sekitan a tokusei. 
Unten kenkyu seika oyobi daihyoteki no shiken 
kekka. ke, Chaacrites #2170 posse wo ape 
— Results of operational and 


060,427 PC A03/MF A01 


onreinetsu kyokyu heat pump system no kaihatsu 
(4). Sans ceitneeien nn dale dl coe enon taeken 
= nee reed So ee (Development of advanced 


tion loss 

bustion (2)). 

DE90503047/GAR 
DE90503048/GAR 


ee a ee (5). Nensho shoto- 
kusei ni oyobosu metan no eikyo. (Study on low carolific 
gas combustion (Part 5). Effects of methane on combustion 
characteristics). 
DE90503048/GAR 060,357 PC A03/MF A01 
DE90503102/GAR 


060,054 PC A03/MF A01 


Basso 02/GAR 


DE90503358/GAR 


Saikin no airline no nenyuhi ni kansuru 
Nenryo shohi to hiyo tai koka. (Study of recent fuel oil cost 


ichikosatsu (2). 
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in air lines (Part 2). Fuel consumption and expense vs. 


effect). 
DE90503358/GAR 062,355 PC A03/MF A01 
DE90503360/GAR 
Sekitan no riyo gijutsu to ekika kanren shokubai gijutsu ni 
kansuru shinpojiumu. Dai 43 kai hokkaido sekitan kenkyukai 
koenkai. (Symposium on coal utilization techniques and 
catalytic techniques relating to coal liquefaction (1989). 
43rd meeting of Hokkaido Coal Research Society). 
DE90503360/GAR 060,428 PC A07/MF A01 
DE90503369/GAR 
Kokusai kenkyu koryu to chikyu kankyo mondai. Dai 45 kai 
hokkaido sekitan kenkyukai koenkai. (international research 
interchange. 45th meeting of Hokkaido Coal Research So- 
ciety in 1989). 
DE90503369/GAR 060,408 PC AO5/MF A01 
DE90503381/GAR 
Kan taiheiyo chiiki no sekiyu furo ni kansuru shorai tenbo. 
(Future prospect for petroleum flow in circum-Pacific area). 
DE90503381/GAR 060,483 PC A09/MF A01 
DE90503382/GAR 
Sohaiden setsubi ni okeru daidenryu aku gensho to sono 
taisaku. (High current arc phenomena and its countermeas- 
ures on transmission and distribution lines). 
DE90503382/GAR 060,379 PC A09/MF A02 
DE90503391/GAR 
Kogata gasu kojenereshon system no fukyu sokushisaku ni 
kansuru chosa kenkyu hokokusho. (Surveying research 
report to promote and spread small size gas fired cogen- 
eration system). 
DE90503391/GAR 060,358 PC A04/MF A01 
DE90503394/GAR 
Seitai busshitsu wo mogi shita nenryo denchi denkyoku 
shokubai no kaihatsu. Gosei porufirin no shokubai kassei. 
(Development of catalyst for fuel cells by mimicing bio-ma- 
terials. Reduction of molecular oxygen to water catalyzed 
by iron prophyrin). 
DE90503394/GAR 060,517 PC A03/MF A01 
DE90503397/GAR 


Loss measuring method by tan delta meter for AC super- 


conducting coils. 
DE90503397/GAR 060,302 PC A03/MF A01 
DE90503398/GAR 


Teijo ion ryujo hassei sochi no kaihatsu. (Development of a 

facility to produce steady state ion flow field). 

DE90503398/GAR 060,380 PC A03/MF A01 
DE90503399/GAR 


Hatsuhendensho kaminari jikoritsu keisan puroguramu no 
kaihatsu. Kadenatsu hassei kakuritsu ni motozuku kaminari 
___jikoritsu hyoka. (Development of substation lightning 
outage. Rate estimation program). 
DE90503399/GAR 060,381 PC A03/MF A01 
DE90503400/GAR 


On-line gaibu keito suitei ni yoru daccho boshi seigyo. Jir- 

itsu bunsangata seigyo no kihon ronri no kaihatsu. (Step- 

out prevention control through on-line estimation of external 

system. Development of fundamental logic). 

DE90503400/GAR 060,382 PC A04/MF A01 
DE90503401/GAR 


SVC ni yoru anteido kojo taisaku. Kaiseki puroguramu no 

kaihatsu to model keito ni taisuru kisoteki kento. (Improve- 

ment of steady state stability by SVC. Fundamental studies 

of SVC applied longitudinal power system model). 

DE90503401/GAR 060,383 PC A03/MF A01 
DES0503402/GAR 


Tanka keiso ceramics no chokoon ni okeru seiteki oyobi 
doteki jiku kajuka deno hakai kyodo tokusei no hyoka. 
(Evaluation of fracture strength properties of silicon carbide 
ceramics under cyclic/static axial loading at ultra-high tem- 


perature). 

DE90503402/GAR 060,883 PC A03/MF A01 
DE90503403/GAR 

Koon od turbine yoku sui reikyaku gijyutsu. Nijukan rei- 

kyaku kozo no hiteijo dennetsu tokusei to ryudo tokusei. 

(Water-cooling technique of high temperature gas turbine 

blade. Characteristics of channel flow and temperature fluc- 


tuation of blade). 
DE90503403/GAR 060,359 PC A03/MF A01 


DE90503404/GAR 
Denki jigyo no keiei takakuka no hokosei. Takakuka sen- 
shin kigyo ni taisuru jirei bunseki. (Future developments of 
diversification of electric utilities. Case studies on well-diver- 


sified corporations). 
DE90503404/GAR 060,360 PC A03/MF A01 


DE90503405/GAR 


Bifuntan nensho no tomonau NO(sub x) (center dot) haichu 

minenbun doji teigen nensho gijutsu no kaihatsu(3). Cho bi- 

funsaitan shiyoji no haigasu seijo. (Development of low- 

NO(sub x) and low-ignition loss combustion technology on 

pulverized coal combustion (Part 3)). 

DE90503405/GAR 060,628 PC A03/MF A01 
DE90503406/GAR 

Bifuntanyo wide renji bana no kaihatsu (2). Mokei ni yoru 

bana nodo choseibu kihon kozo no kento. (Development of 

wide-range burner by control of pulverized coal concentra- 
tion (Part 2). Study of construction to control of particle 
concen 


tration by burner model). 
R 060,055 PC A04/MF A01 
Sekitan gasuke yo datsuryuzai no kaatsuka ni okeru seino. 


(Performance of desulfurization sorbent at pressurized con- 
ditions for coal gas). 
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DE90503407/GAR 
DE90503408/GAR 


Sekitan gasukayo porasu filter no koatsu gyakusen. Koatsu 
gyakusen to gyakufu gyakusen no seino hikaku. (High in- 
tensity cleaning of porous ceramic filter in coal gas filtra- 
tion-comparison with reverse flow cleaning). 
DE90503408/GAR 060,430 PC A03/MF A01 
DE90503409/GAR 

Sekitan gasukayo porasu filter no koatsu gyakuryu. Gyaku- 
sen ryusoku simulation program no kaihatsu. (High intensity 
cleaning of porous ceramic filter in coal gas filtration-simu- 
lation of reverse flow rate). 

DE90503409/GAR PC A04 


DE90503410/GAR 


Hangoseishi zetsuen OF cable no kurikaeshi mage hiro to- 
kusei. (Cyclic bending fatigue characteristics of laminated 


paper insulated OF cables). 
DE90503410/GAR 060,297 PC A03/MF A01 


DE90503411/GAR 


Purazumatochi yo tangusuten bo denkyoku no sonmo. (Ero- 

sion of W-rod-electrode for plasma torch). 

DE90503411/GAR 060,960 PC A03/MF A01 
DE90503412/GAR 

Suritto tsuki aku hon no aku jetto seigyo tokusei. (Cor. irolla- 

bility of arc jet from arc horns with slits). 

DE90503412/GAR 060,384 PC A03/MF A01 
DE90503413/GAR 

Aku kudoshiki haidenyo tanraku denryu genryuki no kai- 

hatsu. Tadan bunkishiki tenryu soshi no kaihatsu. (Develop- 

ment of arc driving type fault current limiter for distribution 

lines. Development of multistage divided type commutating 


element 
060,385 PC A03/MF A01 


060,429 PC A03/MF A01 


060,431 


). 
DE90503413/GAR 
DE90503414/GAR 


Sekitetsushingata amorufasu hen(prime)atsuki no seino 
hyoka. (Performance of stacked-core amorphous trance- 


formers). 
DE90503414/GAR 060,386 PC A03/MF A01 
DE90503417/GAR 


Chishitsu, jiban joho database (GEOID) no kaihatsu. (Con- 
struction of geological and geotechnical information data- 


base). 
DE90503417/GAR 061,368 PC A03/MF A01 
DE90503419/GAR 


Biological effects of combined exposure to coal fly ash and 
nitrogen dioxide (2). Effects on metabolic activities in the 


lung. 

DE90503419/GAR 060,629 PC A03/MF A01 
DE90503420/GAR 

Sanjigen shintoryu no kanben kaisekiho to tunne! kussaku ji 

no jiban chinka kaiseki eno tekiyo. (Convenient procedure 

to analyze three-dimensional seepage and its application to 

the estimation of subsidence of the ground caused by tun- 


neling). 
DE90503420/GAR 061,378 PC A03/MF A01 


DE90503437/GAR 
Shokubai nensho no gas turbine nenshoki eno tekiyosei no 
kento. (Investigation on availability of catalytic combustion 


for gas turbine combustor). 
DE90503437/GAR 060,361 PC A05/MF A01 


DE90503438/GAR 


Suiryu model ryudo kaiseki system no kaihatsu. Kosoku 
VTR ni yoru sokudo vector sokutei shuho. (Development of 
advanced flow simulation system by water flow model. New 
measurement method of velocity vectors using a high 


speed ). 
DE90503438/GAR 061,826 PC A03/MF A01 
DE90503439/GAR 


Sekitan gasuka fukugo hatsuden no seino hyoka shuho to 

gasukaro kihon tokusei. (Evaluation method of coal gasifi- 

cation combined cycle power generation plant(prime)s per- 

formance and gasification characteristics). 

DE90503439/GAR 060,432 PC A03/MF A01 
DE90503440/GAR 


10kw kyu yoyu tansan(prime)engata nenryo denchi hatsu- 
den system jikken setsubi. Setsubi kosei to kihon tokusei. 
(Molten carbonate fuel cell power generation system test 


facility). 

DE90503440/GAR 060,518 PC A03/MF A01 
DE90503441/GAR 

Ceramic sen(prime)igata nenshoki no kaihatsu. Nenshoki 

no kairyo to nensho shiken kekka. (Development of ceram- 

ic fiber type combustor. Improvement of combustor and 


combustion test result). 
DE90503441/GAR 060,884 PC A03/MF A01 


DE90503442/GAR 
Koon gas turbine yo fukugogata ceramic nenshoki no kai- 
hatsu. Sekkei, shisaku to nensho shiken kekka. (Develop- 
ment of ceramic hybrid combustor. Design and combustion 
test results). 
DE90503442/GAR 060,885 PC A03/MF AO1 
DE90503443/GAR 
Sekitan gasuka slag hai no yuko riyoho ni kansuru chosa. 
(Investigation on utilization of coal gasification slag ash). 
DE90503443/GAR 060,433 PC A03/MF A01 
DE90503494/GAR 
Showa 63 nendo Kenkyu seika nenpo (2). Taiyo nenryo 
chozo arukoru biomass to gijutsu kaihatsu hen. (|. Sekitan 
chinetsu energy kaihatsu hen). (Ill. Sangyo gijutsu kenkyu 
kaihatsu hen). (1988 Annual report on researches (Part 2). 
Development of solar, fuel, storage, alcoholic, and biomass 


technologies. (Part 1. Development of coal and geothermal 
energies). (Part 3. Research and development of industrial 


technologies)). 
DE90503494/GAR 060,588 PC A99/MF A04 


DE90503590/GAR 


1988 nendo —— seika nenpo Ill. Sangyo gijutsu kenkyu 
kaihatsu hen. (1) Sekitan, Chinetsu energy kaihatsu hen. (2) 
Taiyo. nenryo chozo. Alkohol biomass to gijutsu kaihatsu 
hen. (Report on the achievements of research in 1988 (Part 
3). Research and development of industrial technologies. 
(1) Development of coal and geothermal energy. (2) Devel- 
opment of solar energy, fuel stock, Alcohol biomass, tech- 


nologies). 
DE90503590/GAR 059,549 PC A10/MF A02 
DE90503592/GAR 


Rizoto to tokutei chiiki ni okeru denki jidosha no tekiyo kan- 

osei chosa. (Survey of applicability of electric vehicles 

(EVs) in specific regions such as resorts). 

DE90503592/GAR 062,379 PC A04/MF A01 
DE90503593/GAR 


Rinsangata nenryo denchiyo suiso kyokyu system ni kan- 
suru chosa (2). (Survey concerning hydrogen suppling 
system for phosphoric acid fuel cells (Part 2)). 

DE90503593/GAR 060,519 PC A05S/MF A01 


DE90503616/GAR 


Heisei gannendo Nihon taiyo energy gakkai Nihon furyoku 
energy kyokai godo kenkyu happyokai koen ronbunshu. 
(Abstracts of 1989 Japan Solar Energy Society and Japan 
Wind Energy Association joint conference). 

DE90503616/GAR 060,575 PC A13/MF A01 


DE90503785/GAR 
Sugi no jukanryu, jukanu tokusei no kaiseki. Koritsuboku no 
jukanryu, jukanu no pH to EC. (Characteristics of stemflow 
and throughfall under Japanese cedars (Cryptomeria japoni- 
ca). Characteristics of pH and EC in stemflow and through- 


fall under isolated trees). 
DE90503785/GAR 060,630 PC A03/MF A01 


DE90503786/GAR 
Sugi suitai to oxidant, kouryo no bunpu ni kansuru ichiko- 
satsu. (Decline of Japanese cedar (cryptomeria japonica) 
and potential correlation of oxidants and precipitation). 
DE90503786/GAR 060,631 PC A03/MF A01 
DE90503787/GAR 


Fuhowado ni okeru yuko oryoku no atarashii teigi. (Concept 
of the effective stress in unsaturated soils). 
DE90503787/GAR 061,449 PC A03 


DE90503791/GAR 
Jiritsu bunsan seigyoyo network no unyo keitai to shuyo 


seigyo joho no taikeika. (Network configuration and syste- 
mization of information for autonomous decentralized con- 


trol). 

DE90503791/GAR 060,362 PC A03/MF A01 
DE90503792/GAR 

Choonpaho ni yoru joki turbine rotor zai no creep hiro 

sonsho kenshutsu kihon hoshiki no kaihatsu. (Development 

of creep-fatigue damage detection method of rotor steel by 


ultra-sonic wave measurement). 
DE90503792/GAR 060,363 PC A04/MF A01 


DE90503793/GAR 


Haidensen hanso ni yoru spectrum kakusan tsushin hoshiki 
no kiso kento. Giji zatsuon fugo no hassei hoho to sokan 
tokusei no kaiseki. (Fundamental study of spread spectrum 
communications system on power distribution lines carrier. 
Pseudonoise sequences generators and analysis of correla- 


tion). 
DE90503793/GAR 060,387 PC A06/MF A01 
DE90503794/GAR 


Higashi Asia chiiki ni okeru nisanka io no hasseiryo no 
suikei. (Anthropogenic sulfur dioxide emissions in Far East 


Asia). 
DE90503794/GAR 060,632 PC A03/MF A01 
DE90503795/GAR 


Chikei, netsuteki joken wo koryo shita haigasu kakusan no 
suchi model no kaihatsu (2). Chikei wo koryo shita taiki 
nagare no yosoku shuho no chosa. (Development of at- 
mospheric diffusion evaluation method incorporating ther- 
mal and topographical effects (2). Literature review of tur- 
bulence model under topographical condition). 

DE90503795/GAR 059,702 PC A03/MF A01 


DE90503991/GAR 


Gosei resin hatsudenki makisen no zetsuen rekka hanteiho. 
(Method for diagnosing the insulation deterioration in mica- 
resin insulated stator windings of generator). 

DE90503991/GAR 060,277 PC A03/MF A01 


DE90503992/GAR 


Sekitan nensho shikenro ni okeru tei fukaji mo NO(sub x) 
haichu minenbun haisyutsu tokusei (1). Jurai burner ni yoru 
kento. (Emission characteristics of NO(sub x) and ignition 
loss on pulverized coal combustion at low load (Part 1)). 
DE90503992/GAR 060,056 PC A03/MF A01 
DE90503993/GAR 
NO(sub x) haichu minenbun haishutus tokusei ni oyobosu 
nensho joken no eikyo (1). Nidan nenshoho, kuki tadan 
chunyuho tekiyoji no NO(sub x) haichu minenbun nodo. (Ef- 
fects of coal combustion conditions to emission character- 
istics of NO(sub x) and unburned carbon in fly ash (Part 1)). 
DE90503993/GAR 060,057 A03/MF A01 
DE90503994/GAR 


Bifuntan nensho ni tomonau NO(sub x), haichu minenbun 
doji teigen nensho gijutsu no kaihatsu (4). Howa tanka sui- 
sokei nenryo chunyu ni yoru kento. (Development of low- 





NTIS ORDER/REPORT NUMBER INDEX 


NO(sub x) and low-ignition loss combustion tech 
pulverized coal combustion (Part 4). Study on saturat et 


drocarbon fuels inj 
DE90503994/GA\ 060,058 PC A03/MF A01 


DE90503995/GAR 
Sekitan gasukayo kanshiki datsuryuzai no choki shinraisei. 
Enka suiso no eikyo hyoka. (Long term reliability of desul- 
furization solbent for hot coal gas. Influence of hydrogen 


chloride). 
DE90503995/GAR 060,434 PC A03/MF A01 
DE90503996/GAR 
Yoyutansan(prime)engata nenryo denchi no kaatsu seino 
tokusei. 250cm(sup 2) kyu cell no seino kettei yoin bunseki. 
(Study of the pressurized operation of MCFC. Analysis of 
specific factors for 250cm(sup 2) class MCFC perform- 


ance). 

DE90503996/GAR 060,520 PC A03/MF A01 
DE90503997/GAR 

Denchukenshiki koseino heat pump no kaihatsu. Gyomuyo 

system no energy koritsu to keizaisei hyoka. (Development 

of advanced heat pump for commercial use. Performance 

and economic evaluation of the system). 

DE90503997/GAR 060,505 PC A03/MF A01 
DE90503998/GAR 

Sekitan gasukayo gas turbine nenshoki no kaihatsu (5). 

Hoen kyokagata nenshoki no kihon tokusei. (Development 

of gas turbine combustor using coal derived gaseous fuel 

(Part 5). Evaluation of rich-lean combustor with pilot flame). 

DE90503998/GAR 060,069 PC A03/MF A01 
DE90503999/GAR 


CV cable no han dodenso kaimen arasa ga zetsuen hakai 
kyodo ni ataeru eikyo. (Influence of the interface roughness 
between the insulation layer and the semiconducting layer 
on the breakdown strength in XLPE power cables). 

DE90503999/GAR 060,388 PC A03/MF A01 

DE90505514/GAR 

Space plane model for visual measurement of aerodynamic 
heating. (Kuuryoku kanetu kashika sokutei yo space plane 


mokei no seisaku). 
DE90505514/GAR 062,335 PC A03/MF A01 


DE90505515/GAR 
Henko sanran kyodo pattern kaiseki ni yoru bisho ryushigun 
no ryudo sokutei no tame no eikyo keisu etsu. (Influ- 
ence coefficient matrix for sizing of fine particles by intensi- 
ty pattern a _ee es ). 
DE90505515/GAR 060,802 PC A03/MF A01 
DE90505516/GAR 
Koon sainetsu nenshoki kenkyu kaihatsu yo tei sanso 
nensho shiken sochi. (Low oxygen combustion tester for 
= temperature reheat combustors). 
DE90505516/GAR 060,070 PC A03/MF A01 
DE90505517/GAR 
Hosha ondokei ni yoru dannetsuyoku mokeijo no ondo 
bunpu sokutei shiken kekka. (Measurement of temperature 
profile on adiabatic aerofoil model by radiation thermome- 


ter). 
DE90505517/GAR 059,562 PC A03 
DE90505518/GAR 
pe ho ni yoru SiC sen(prime)i kyoka aluminum fukugo 
ae no hakai yoshiki no kenkyu. (Study on failure modes 
iC fiber reinforced aluminum composite materials by AE 


method). 
DE90505518/GAR 
DE90505519/GAR 
Gas turbine tokei nenshoki di hi danmen deno fusoku 


oyobi ondo bunpu no sokutei. (Measurement of velocity and 
temperature profiles at the exit plane of a tubular gas tur- 


bine combustor). 
DE90505519/GAR 060,071 PC A03/MF A01 


DE90505520/GAR 
Decay of secondary flow and the associated loss variation 
downstream of an annual turbine stator cascade. 
DE90505520/GAR 060,072 PC A03/MF A01 
DE90505521/GAR 
ag porn approach to the certification for fatigue durabil- 


ity of composite structures. 
DE90505521/GAR 060,917 PC A03/MF A01 


DE90505522/GAR 
AE ho ni yoru boron sen(prime)i kyoka aluminum fukugo 
zairyo no hakai yoshiki no kenkyu (2). AE hakei to sono 
power spectrum kara no kento. (Study on failure modes of 
boron fiber reinforced aluminum composite materials by AE 
method. part 2. Power spectrum analysis of AE waves). 
DE90505522/GAR 060,918 PC A03/MF A01 

DE90505523/GAR 


LE-7 koatsu pump no seino hyoka. (Performance evaluation 


of LE-7 high pressure pumps). 
DE90505523/GAR 060,086 PC A02/MF A01 


DE90505524/GAR 
Doyoku shindo no hisesshoku keisokuho no kenkyu. (Non- 
contact measurement of rotating blade vibrations). 
DE90505524/GAR 060,073 PC A04/MF A01 
DE90505525/GAR 
ETS-VI engine no hard start ni tsuite. (Hard start 
problem of engine for the ETS-VI). 
DE90505525/GAR 060,087 PC A03/MF A01 
DE90505550/GAR 


Funryusho sekitan gasukaro tokusei kaiseki software no 
kaihatsu. Kyutan ryohi henkaji no 2T/ichinichi gaskaro 
seino yosoku. (Computer analysis on two stage entrained 
bed coal gasifier. Characteristics of a 2T/D gasifier at vary- 
ing coal feed rate). 


060,916 PC A03/MF A01 


060,435 PC A03/MF A01 


ica’ case). 
E90505577/GAR 060,634 PC A03/MF A01 
DE90505578/GAR 
Kaku sodensen no bosetsu denryu (2). Gat ent 
— wet snow accretion on transmission lines (Part 
DE90505578/GAR 060,389 PC A03/MF A01 
DE90505612/GAR 


Karyoku cu ital cl shisetsu ni okeru dobokuko mye gen 


DE90505613/GAR 
DE90506105/GAR 

Algorithms for the calculation of liquid-vapor equilibriums 

and the setting of parameters characterizing heavy petrole- 

um fractions. 

DE90506105/GAR 060,484 PC A11/MF A02 
DE90506130/GAR 


061,639 PC A08/MF A01 


change and ag of ash dqain on fae, hy 
DE90506130/GAR ‘noe! ME A01 


DE90506334/GAR 


Measurement and operati 
SWEEPS in ont Final 


phase for the solar-wind- 


DE90506334/GAR 060,576 PC A10/MF A02 
DE90506351/GAR 
Atmosphaerische CS(sub 2)-Oxidation: Kinetik und Mechan- 
ismen. (Carbon disulfide atmospheric oxidation: Reaction ki- 
netics and mechanisms). 
DE90506351/GAR 059,725 
DE90506414/GAR 
Messtechnische Erfassung zweier Haeuser der gruenen So- 
lararchitektur. Schlussbericht. (Measurements on two build- 
ings constructed inci 
tecture. Final report). 
DE90506414/GAR 
DE90506432/GAR 
Betrieb einer 10 t/h-Prototypaniage zum VEW-Kohieum- 
Druckfahrweise). er econ ar 


wandiungsverfahren 
(Operation of «10 Virprotoype pant, appyng the VEW 
conversion process (pressuriz 


ed operation). Final 
repon 506432/GAR 060,437 PC A04/MF A01 
DE90506498/GAR 


PC A07/MF A01 


059,803 PC A09/MF A02 


waucneatins Informationen zur Ver- 
Abrechnung der 


mospheric water vapor - problems and attempts). 
Desos06se7/GAR 059,726 sommes A01 


DE90507353/GAR 
ee we Sonnenkoliek- 
und Resultate der Kollektortests. 


Testperioden nea ye —_ heat outputs and charac- 
oss 

teristic solar collectors. Test methods and 

ake itie Geneaiecior tats pated 1978 to 1986). 

DE90507353/GAR 060,577 PC A09/MF A01 


DE90507354/GAR 
Waermeertraege und Kenngroessen 
toren. Kurzfassung Kollehtorteotbertet, T 
1986. Allgemeine Erlaeuterungen, Tabellen der Testresul- 


DE90767941/GAR 


tate, Adressenverzeichnis. ata. Gee hast etan att aan. 
teristic parameters of solar collectors. Abridged version 
pode agian wep ce! vewe Tg nd tog 5 "ola 
atory comments, tables of test results, directory of 


es). 
DE90507354/GAR 060,578 PC A03/MF A01 


060,333 PC A04/MF A01 


i i en Sosieaan at poe 
denyo gyappuresu fra no Kahatsu, (Appcaton 
pote pe bee A fo housing. Deva 
— polymer arresters for 22kV class 
Gletribution ines 


060,390 PC A03/MF A01 


contaminated insula’ 
DE90507844/GAR 
DE90507845/GAR 
Sekitan no seibutsu kako (2). Coal Peau oy heno bi- 


seibutsushori no tekiyoho ni cs 
of coal (2). decid a apaeabinn taal 
DE90507845/GAR 060,485 PC A03/MF A01 


DE90507846/GAR 


Shoha brock ni sayosuru haryoku ni kansuru jikken scale 
koka. (Scale effects of wave forces on armor units). 
DE90507846/GAR 061,767 PC A03/MF A01 


DE90507852/GAR 


060,391 PC A03/MF A01 


Denjiha no dosuiro tunnel fukuko sy rimen 
kudo kensa heno tekiyosei. (Application of radar 
method to the detecon of ing conn ofthe headrace 
DE90507852/GAR 060,365 PC A04/MF A01 

DE90507853/GAR 
Shokubutsu seitai no denki tokusei sokuteiho. 3. Se pn 
PH chosei heno tekiyo. (Continuous measurement of elec- 
trical characteristics in plants. 3. Application to hydroponic 
solution pH control). 

DES0507853/GAR 061,114 PC A03/MF A01 
aaa 


turbine nenshoki no kaihatsu (4). 
renshokt ni yor torNOx nenshoho no Keno 
turbine combustor coal de- 


060,392 PC A03/MF A01 


Gaseous emissions due to electricity fuel cycles in the UK. 
DE90508768/GAR 060,636 PC A03/MF A01 
DE90508769/GAR 
Abatement of gaseous emissions by energy efficient light- 
i 


DE90508769/GAR 060,637 PC A03/MF A01 
DE90612744/GAR 
oe Oo fixing extension of the Krichever-Novikov algebra in 


e006 12744/GAR 062,258 PC A02/MF A01 
DE90620609/GAR 
SS Oe ee a 


De90820600/GAR 061,863 PC A03/MF A01 
DE90622160/GAR 
Porochilo o delu Instituta v letu 1986. (Jozef Stefan Institute 


annual report for 1986). 

DE90622160/GAR 060,823 PC A07/MF A01 

Plutonium the ——- Ly lands. 

DE90622905/GAR 060,687 A03/MF A01 
DE90706092/GAR 


DE90622905/GAR 
12. European crystallographic meeting. V. 2. Collected ab- 


DE90706092/GAR 061,962 PC A19/MF A03 
DE90756442/GAR 


i of a phase transition in nuclear breakup. 

90756442/GAR 062,259 PC A02/MF A01 
DE90767937/GAR 

i in binnenstedelijke gebieden van voor 

1930. (E ceeereiiien in pre-1930 downtown areas). 
DE90767937/GAR 060,554 PC A05/MF A01 
DE90767941/GAR 

Correctieprocedure referentiejaar naar aktueel jaar. Eind- 
—- (Correction procedure for the reference year to the 


). 
Bes07e7ee1 /GAR 060,399 PC A03/MF A01 


December 1,1990 OR-39 
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DE90767944/GAR 
Warmtepompen in de glastuinbouw. Technisch-econo- 
ng ames Lod met het IMAG. (Heat 

059,646 PC A04/MF A01 

DE90767945/GAR 
—— - de 


aioe 


—Z consumption). 
DE90767945/GAR 
DE90767955/GAR 


tussen straling en convectie op 
Litera (Effect of the 
tion and convection on comfort and 


060,400 PC A0S/MF A01 


i energieopslagsys' 
ment of a mono-source energy storage system). 
DE90767955/GAR 060,522 PC A05/MF A01 
DE90767962/GAR 
te Beijum. Een meetversiag. 
Netherlands). 


heat pump in Beijum, 
059,804 PC A04/MF A01 


of energy data (1975-1986) for Guadeloupe, 
Sorthique. Gi and Reunion. 
DE90784621/ 060,401 PC A04/MF A01 


DE90784623/GAR 


Socioeconomics of energy - 1982-1985 operation reports. 
DE90784623/GAR 060,402 2 mC A07/MF A01 


DE90784625/GAR 


Rational use of electricity - 1982-1985 ——— reports. 
DE90784625/GAR 060,403 PC A19/MF A03 


DE90784629/GAR 


E Prices - 1984-1987. 
DE90784629/GAR 


DE90784631/GAR 


Research and Development at the AFME. 
DE90784631/GAR 060,556 PC A03/MF A01 


DE90784633/GAR 
a Se ee ees oS a hand book for 


DesdreessiGAR 08 


060, , PC A04/MF A01 
DE90784635/GAR 
Ecoenergy: scientifical report. 
DE90784635/GAR 
DE90784639/GAR 
Briquetting of agricultural and forestry residues in the devel- 
oping countries: a synthesis of the publications on this sub- 


ot onde summary of 
Se00784639/GAR 060,486 PC AO5/MF A01 


DE90784641/GAR 


060,555 PC A03/MF A01 


060,557 PC A03/MF A01 


E in cities. 
DE90784641 /GAR 
DE90786121/GAR 


Energetische — bij renovatie en nieuwbouw van 
tieve rs optir ston > Mapa 
tieve rapportage. (Energetic ag in a renova 
ee eee Hulstkampen’ in Nieuw- 
leusen, Netherlands. Final report). 
DE90786121/GAR 060,405 PC A06 
DE90790624/GAR 


determination of the flow speed of the Dogger 


[ee aquifer in the Paris basin. 
90790624/GAR 061,379 PC A12/MF A02 
DE90790625/GAR 


060,558 PC At4/MF A02 


of welis in arterian basins. 


Ei 
DE90790625, GAR 061,380 PC. A11/MF A02 
gehen ee 


ind potential energy determination at Cammazes site. 
eso Po0e26/GAR 060,523 PC A03/MF A01 


DE90790628/GAR 
Solar powered pumping systems. Existing material, cost of 
a cubic meter, comparison with other pumping systems, 
maintenance, 
DE90790628/GAR 060,579 PC A06/MF A01 
DE90790629/GAR 
Tin-water >" cae electric power generator. 
DE90790629/GAR 060,524 PC A03/MF A01 
DE90790630/GAR 


Study of a liquid-vapor contact 
DE90790630/GAR 


DE90790631/GAR 


evaporator. 
060,857 PC A09/MF A01 


Amorphous GaAs thin 

DE90790631/GAR 
DE90790632/GAR 

Maintenance and energy conservation - a pratical guide for 


060,312 PC A08/MF A01 


DEv0vo06s2/GAR 


DE90795378/GAR 


EC wind power penetration study - ENEL perception. 
DE90795378/GAR 060, 525 PC A02 


DE90796101/GAR 
Identifikation af benzinmotor i kontinuert tid. (Identification 
of — fueled internal combustion engines in continu- 
DE90796101/GAR 060,079 PC A07/MF A01 
DE90797035/GAR 
Gevoeligheidsstudie voor door tur- 


vermoeiingsbelasti 
bunt, (Sensvty study'on faique loads caused by tur 


OR-40 VOL. 90, No. 23 


ineers. 
080, 406 PC A04/MF A01 


DE90797035/GAR 
DE90797036/GAR 


Parameterstudie naar het van een rotor met pendel- 
naaf, met behulp van PHATAS-ll. (Parameter study on the 
performance of a rotor with a hinge pin by means of 


PHATAS-II). 
DE90797036/GAR 060,527 PC A02 
DE90797037/GAR 


Testresultaten van de FLEXHAT rotor met passieve regel- 
tip. Versie 1. (Test results of the FLEXHAT rotor with pas- 
sively controlled rotor. Version 1). 

DE90797037/GAR 060,528 PC A02/MF A01 


DE90797038/GAR 
Tonaliteit en impulsiviteit van windturbinegeluid. (Tonality 
and impulsiveness of wind turbine noise). 
DE90797038/GAR 060,529 PC A03/MF A01 
DE90797039/GAR 
Ontwikkeling van de Nederlandse windenergietechnologie 
in internationaal ief. (Development of the Dutch 


wind energy technology in an international ys e). 
DE90797039/GAR 060,530 PC A02/MF A01 
DE90797040/GAR 


Aero-elastische stabiliteit van grote bp ees ge 
turbinerotoren. (Aero-elastic stability of large stal 
wind turbine rotors). 
DE90797040/GAR 
DE90797041/GAR 


Validatie van rekenprogramma’s/rekenmethoden. (Valida- 
tion of calculation programs and calculation methods). 
DE90797041/GAR 060,532 PC A02 


DE90797042/GAR 
Onderzoek, waar dient het toe. (Research, what purpose 


does it serve). 

DE90797042/GAR 060,533 PC A02/MF A01 
DE90797043/GAR 

Geavanceerde regeling van windturbines. (Advanced con- 


trol of wind turbines). 
DE90797043/GAR 060,534 PC A02/MF A01 
DE90797044/GAR 
Molecular dynamics simulation of molten alkali carbonates. 
DE90797044/GAR 159,940 PC A03/MF A01 
DE90797051/GAR 
Certificatie-criteria: Nationale en internationale ontwikkelin- 
gen. (Certification criteria: National and international devel- 


opments). 
DE90797051/GAR 060,535 PC A02/MF A01 
DE90797052/GAR 


Certificering van windturbines: Voortgang, knelpunten en 
toekomst. (Certification of wind turbines: Progress, bottle- 


necks and future). 
DE90797052/GAR 060,536 PC A03/MF A01 
DE90797091/GAR 
Characterization of municipal solid waste incinerator resi- 
dues for utilization: Leaching properties. 
DE90797091/GAR 060,773 PC A03/MF A01 


DE90797092/GAR 


Development of new cathode materials for the use in 
molten carbonate fuel cells. Dutch MCFC development pro- 
ramme. Final report May 1986 to December. 
E90797092/GAR 060,537 PC A04/MF A01 
DE90797093/GAR 
Development of alternative anode materials for molten car- 
bonate fuel cells. Dutch MCFC Development Programme. 
Final report May 1986 to December. 
DE90797093/GAR 060,538 PC A03/MF A01 
DE90797094/GAR 


Verzuringsonderzoek bij ECN. (ECN research on acidifica- 
tio’ 


in). 
DE90797094/GAR 060,638 PC A03/MF A01 
DE90797095/GAR 


Early reactivity and nitrogen release in pulverized coal com- 

bustion. Investigation within the project ‘Initial Stages of 

Combustion’ of the International Energy Agency implement- 

ing agreement for a program of research, development and 

demonstration of coal combustion sciences, Annex 1. 

DE90797095/GAR 060,060 PC A04/MF A01 
DE90797096/GAR 


ge of energy saving measures and equipment. 
ae (Onderzoek naar energiebesparende maatregelen 


n apparatuur. Deel 1). 
DE90797096/GAR 059,659 PC A03/MF A01 
DE90797105/GAR 
Vermoeiingsonderzoek aan windturbinematerialen en -blad- 
verbindingen. (Fatigue investigation into windturbine materi- 


als and blade joints). 
060,539 PC A05/MF A01 


060,526 PC A02 


ide wind- 
| regulated 


060,531 PC A02 


DE90797105/GAR 
DE90797106/GAR 
Acoustic noise measurements on the VSH 20-WPX-PRT1 


wind turbine rotor blades. 
DE90797106/GAR 060,540 PC A03/MF A01 


DES0797107/GAR 
NiO cathode dissolution and long term MCFC operation. 
DE90797107/GAR 060,541 PC A03/MF A01 
DERAT-35/5025.28 
Ecoulements Cisailles Tridimensionnels. Visualisation de 
"Ecoulement Autour d’une Aile a Forte Fleche et Forte Inci- 
dence (Three-Dimensional Shear Flows. Visualization of 


Flow around a Very Sweptback Wing at High Angle of 
Attack). 


PB90-269861/GAR 
DERAT-50/5018.37-38 
Transition de la Couche Limite (Boundary-Layer Transition 


(January 1990)). 
PB90-265836/GAR 059,581 PC E06/MF E06 
DERAT-62/5004.31 


Reduction de Trainee de Frottement Turbulent: Manipula- 

teurs de Couche Limite, Mars 1990 (Reducing Turbulent 

Friction Drag: Boundary-Limit Manipulators (March 1990)). 

PB90-269846/GAR 059,582 PC E06/MF E06 
DGLR-89-06 


Strahimotor - 1932. (Jet engine - 1932). 
TIB/B90-81371/GAR 


DHEW/PUB/PHS-79-1401 


Patterns of Aggregate and Individual Changes in Contra- 
ceptive Practice, United States, 1965-1975. 
PB90-267436/GAR 060,779 PC A03/MF A01 


DHHS/PUB/PHS-87-1379 


Reporting eg Conditions in the National Health Inter- 
view Survey: A Review of Tendencies from Evaluation 
Studies and Methodological Test. 

PB90-267428/GAR 060,783 PC A04/MF A01 


DHHS/PUB/PHS-87-1409 


Health Statistics on Older Persons, United States, 1986. 
PB90-268871/GAR 060,780 PC A08/MF A01 


DHHS/PUB/PHS-90-1213 


Catalog of Electronic Data Products. 
PB90-272154/GAR 060,782 PC A05/MF A01 


DIOR/M05-90/02 


Worldwide Manpower Distribution by Geographical Area, 
Quarter Ending March 31, 1990. 
AD-A225 200/5/GAR 061,313 PC A05S/MF A01 


DIOR/M13 
— of Defense General/Flag Officer Worldwide 


AD ADD 907/6/GAR 061,282 PC A08/MF A01 
DIV/SWA-89/005 


Vectorization of the Continental Shelf Model. 
PB90-267592/GAR 061,742 PC A04/MF A01 


DLC/COP-HER-TN-002 


Hermes amis ramme: Fluid ae Studies. 
Activities Performed by oe Italian Ri 
N90-23453/5/GAR 059,570 PC A03/MF A01 


DLC-EST-TD-032 
Hypersonic Aer 
N90-23361/0/GA! 

DLC-EST-TN-030 


Computer Code for the Prediction of — Charac- 
teristics of Lifting Airfoils at Transonic 
N90-23359/4/GAR 059,564 PC A02/MF A01 


DLC-EST-TN-031 
Prediction of Aerodynamic Performance of Airfoils in Low 


Reynolds Number Flows. 
N90-23360/2/GAR 059,565 PC A03/MF AG1 
DLC/FLU-INT-TN-006 


Manuale Duso Del Codice Etf 3D (Codice ETF-3D: Euler 


Transonic Fiow User Manual). 
N90-23362/8/GAR 059,566 PC A03/MF A01 
DLC/FLU-INT-TN-014 


Upwind Formulations and Non Equilibrium Chemistry. 
N90-23691/0/GAR 059,573 PC A03/MF A01 


DLR-MITT.-89-23 


Integrated air traffic management. 
TIB/B90-81374/GAR 


DLSIE-LD-081512A 
a Maintenance Safety Articles, January/February 


AD-A225 152/8/GAR 061,308 PC A03/MF A01 
DMG-46/89 


Low Prandtl Number Convection in a Rectangular Cavity 
= Longitudinal Thermal Gradient and Transverse G-Jit- 


N90-23695/ 1/GAR 061,827 PC A03/MF A01 
DOCKET-71-9231-VOL.1 
Preliminary design report for the NAC combined transport 


cask. Volume 1. 
DE90013720/GAR 061,602 PC A99/MF A04 
DOCKET-71-9231-VOL.2 


Preliminary ~~ report for the NAC combined transport 


cask. Volume 2 
DE90013721/GAR 067,603 PC A99/MF A04 
DOD-7600.7-M 


Internal Audit Manual. 
PB90-959705/GAR 


DODA-AR-005-841 
Effects of Age, Educational Level and Branch Membership 
Upon the Attitudes of Young, Male RAN Officers. Part 2. 
Between Branches. 
AD-A224 816/9/GAR 061,326 PC A03/MF A01 
DODA-AR-005-990 


Graph Match Program. 
AD-A224 819/3/GAR 


DODA-AR-006-405 


ADA Compiler Benchmarking: Initial tee at 
AD-A224 789/8/GAR A03/MF A01 


059,583 PC E05/MF E05 


060,093 PC E14 


amics of Spacecraft. 
062,336 PC A03/MF A01 


062,360 PC E99 


061,315 Standing Order 


060,255 PC A04/MF A01 
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DOE/BC-89/4 


Contracts for field projects and ing research on en- 
hanced oil r . Progress review No. 60 quarter ending 


ecovery. 
September 30, 1989. 

DE90000219/GAR 061,386 PC A06/MF A01 
DOE/BC/14250-T3 


Research on improved and enhanced oil recovery in Iilinois 
through reservoir characterization. Task 1. 
DE90013246/GAR 061,391 PC A04/MF A01 


DOE/BC/14425-T4 


pamper yt of an oil and gas database for increased re- 
covery and characterization of oil and gas carbonate reser- 
voir + . Technical progress report, April 1, 1990- 


June 30, 1990. 
DE90014379/GAR 061,367 PC A02/MF A01 
DOE/BP-01830-5 


Proceedings of the predator-prey modeling 
DE90014149/GAR 060,734 


DOE/BP-01830-6 
Hatchery Effectiveness Technical Work Group: Retreat pro- 


ceedings. 

DE90014146/GAR 061,434 PC A03/MF A01 
DOE/BP-01830-7 

Proceedings of the anadromous fish release strategies 
works! 


DE90014142/GAR 061,430 PC A03/MF A01 
DOE/BP/11631-6 


Smolt monitoring at the head of eg a~ Reservoir 

and Lower Granite Dam. Annual report, 1 

DE90014150/GAR 061,436 oC A04/MF A01 
DOE/BP/ 16726-5 

Influence of habitat modifications on habitat composition 

and anadromous salimonid a in Fish Creek, 

Oregon, 1983--88. Annual report, 198 

DE90014143/GAR 061, “31 PC A03/MF A01 
DOE/BP/17622-3 

Operation, maintenance and evaluation of the Bonifer and 

Minthorn Springs oo release and adult collection facili- 


ties. Annual ri 
061,437 PC A05/MF A01 


workshop. 
PC A04/MF A01 


DE90014152/ aR 
DOE/BP/35769-1 
gg Basin Habitat Improvement Project. Annual report 


DE90014141/GAR 060,733 PC A03/MF A01 
DOE/BP/39461-7 
Yakima River spring chinook enhancement study. Annual 


r FY 1989. 
DE90014147/GAR 061,435 PC A06/MF A01 
DOE/BP/39638-5 


Evaluation of the contribution of fall chinook salmon reared 
at Columbia River hatcheries to the Pacific salmon fisher- 


ies. Appendix: Final report. 
DE90014144/GAR 061,432 PC A21/MF A03 


DOE/BP/39645-3 


Migratory behavior and adult contribution of summer outmi- 
grating subyearling chinook salmon in John Day Reservoir, 


1981-1983. Final report 
DE90014153/GAR 061,438 PC A04/MF A01 
DOE/BP/50301-1 
Biological manipulation of migration rate: The use of ad- 
vanced photoperiod to accelerate smoltification in yearling 
chinook saimon. Annual report 1988/1989. 
DE90013804/GAR 061,158 PC A03/MF A01 


DOE/BP/92122-1 


——- a predation index and evaluating ways to 
reduce salmonid losses to predation in the Columbia River 
pny Annual progress report, August 1988-September 


1989. ; 

DE90014145/GAR 061,433 PC A16/MF A02 
DOE/CE-0285P 
Electric and 
Congress for 

DE90013560/GAR 


DOE/CE-0291P 


Eleventh annual report to Congress and the Secretary of 
Energy on the Nationwide Energy Extension Service Pro- 


Besoo1 3632/GAR 060,547 PC A03/MF A01 
DOE/CE/15270-T14 


Explorations of mechanisms regulating ectomycorrhizal col- 


onization of boron-fertilized pine. Quarterly report, April 1, 


1990-June 30, 1990. 
DE90013109/GAR 059,649 PC A02/MF A01 
DOE/CE/26580-T1 


District ee and heating development in Stamford, Con- 


necticut. Final 
DE90013020/GAR 060,501 PC A04/MF A0O1 
DOE/CE/28309-T1 


New York State farmstead demand-side managemen( 
DE90013007/GAR 059,662 PC A037 MF A01 


DOE/CE/30839-T2 
MSW subscale rotary combustor R&D support program. 


Final report. 
DE90010845/GAR 060,455 PC A10/MF A02 
DOE/CE/40637-T8 


Combustion processes in black liquor recovery: Analysis 
and interpretation of combustion rate data and an engineer- 
ing design model. Report No. 1. 


id Vehicles Program: 13th Annual report to 
year 1989. 
062,375 PC A03/MF A01 


DE90012712/GAR 
DOE/CE/40772-T4 


Production of chemicals from food processing wastes using 
a novel fermenter separator. Annual progress report, Sep- 
tember 1988-December 1989. 

DE90012542/GAR 060,699 PC A06/MF A01 


DOE/CE/40806-T3 


os conserved and costs saved by small and medium- 
e manufacturers. 1987-88 EADC program 
DE90013276/GAR 059,844 ‘A03/MF A01 


DOE/CE/90029-2 
Theoretical studies on the role of transition in determining 
— and heat transfer in smooth and rough passages. 
report. 
DE90009987/GAR 061,817 PC A08/MF A01 
DOE/CH/10380-1 


Apparatus and ~ ag for —— material. Final report. 
DE90009058/GAR 060,694 PC A03/MF A01 


DOE/CH/10380-T1 


New technique for dewatering suspensions. Final report. 
DE90009139/GAR 060,695 PC A04/MF A01 


DOE/DF/MT-90/051 


T Net Monthly (Electric) Bills, 1989 (EIA-213). 
PB90-502840/GAR 060,371 


DOE/DF/MT-90/052 


Oil and Gas Field Code Master List (1990) and Oil and Gas 
Invalid Field Record List. 
060,492 CP T02 


060,047 PC A07/MF A01 


CP T0o2 


PB90-502857/GAR 
DOE/DF/MT-90/053 
Steam-Electric Plant Operation and Design Report, 1985- 


1988 (Form EIA-767). 
PB90-502865/GAR 060,372 CP T05 


DOE/DP/48058-2 
Research and development of methods and tools for 
achieving and maintaining consensus processes in the face 
of change within and among government oversight agen- 
~- Progress report, October 1, 1989-September 30, 
DE90013100/GAR 059,544 PC A04/MF A01 
DOE/EA-0434 


Environmental Assessment for US Department of Energy 
support of an lowa State University Linear Accelerator Fa- 


cility at Ames, lowa. 
DE90013404/GAR 060,676 PC A03/MF A01 
DOE/EH-0135 


——- objectives and criteria for technical "Gia ap- 


praisals at shies of Energy facilities and sit 
DE90013606/GAR 061,631 PC A11/MF A02 


DOE/EH-0140-VOL.1 
Tiger Team assessment of the Brookhaven National Labo- 


ratory. Volume 1. 
DE90013605/GAR 061,211 PC A16/MF A02 
DOE/EH-0140-VOL.2 


Tiger Team assessment of the Brookhaven National Labo- 


olen Volume 2, Appendices 
DE90013588/GAR 061,210 PC A99/MF A04 
DOE/EIA-0035(90/03) 


Monthly energy review, March 1990. 
DE90012923/GAR 060,587 PC A07/MF A01 


DOE/EIA-0109(90/04) 


Petroleum su monthly, April 1990. 
DE90013247/GAR 060,471 PC A08/MF A01 


DOE/EIA-0226(90/03) 


Electric Power Monthly, March 1990. 
DE90012924/GAR 059,843 PC A09/MF A01 


DOE/EIA-0520(90/02) 


International petroleum statistics a, F 
DE90012862/GAR 060,560 


DOE/EIA-0520(90/06) 


International petroleum statistics report, Ju 
DE90013465/GAR 060,561 


DOE/ER/03130-8 


Progress report for an Outstanding Junior ee ~ yr 
Award in experimental high energy = Task 
Progress report for contract period, January 1 » 1900-De- 


cember 31, 1990. 
062,081 PC A03/MF A01 


ebruary 1990. 
PC A03/MF A01 


1990. 
PC A03/MF A01 


DE90013328/GAR 
DOE/ER/03130-9 


Data acquisition architecture for the SSC. 
DE90013330/GAR 061,493 PC A02/MF A01 


DOE/ER/03130-11 
Progress report of a research program in computational 
physics. Task D Progress report for contract period, Janu- 


1, 1990-December 31, 1990. 
DE90013320/GAR 062,076 PC A02/MF A01 
DOE/ER/03130-51 
Level-2 system: Programmers-users manual. 
DE90013324/GAR 060,150 PC A03/MF A01 


DOE/ER/03130-52 


Applications of neural networks in high e' 
DE90013325/GAR 062,080 


"Sees 


ita acquisition: High speed data paths for 
DEs001308/GAR 061, 491 PC A0S/MF A01 


DOE/ER/03130-54 
Special Function Coprocessor for Level-2. 


physics. 
A02/MF A01 


DOE/ER/14084-1 


DE90013327/GAR 
DOE/ER/03130-55 
Progress report ve a on in experimental high 
energy for contract 
oe cs, Task © Progress ropa eh period, 
DE9001 get /GAR 062.077 PC A03/MF A01 
DOE/ER/03130-268 


Streamer tube readout electronics. 
DE90014343/GAR 


DOE/ER/03130-269 
Research program in experimental energy physics, 
be] B. Pegues Ak January 1. "Po00 Desonter 31, 
DE90013323/GAR 062,079 PC A04/MF A0O1 
DOE/ER/03130-453 


ee 8 ree 


Deeds ase2/GAR 062,078 PC A03/MF A01 
DOE/ER/03130-454 

Progress report for a research program in physics of the 

early universe. 

DE90013319/GAR 062,075 PC A02/MF A01 
DOE/ER/03130-T22 

Simulation of Z boson production at DO. 

DE90013332/GAR 062,084 PC A03/MF A01 
DOE/ER/03130-T24 

Simulation of top quark production at DO. 

DE90013331/GAR 062,083 PC A03/MF A01 
DOE/ER/03230-T9 


pny elementary particle ye Technical 
nae eee © 1989-May 31, 1 


Be 13443/GAR 062,091 poec A03/MF A01 
DOE/ER/13183-4 


Experimental and kinetic modeling of acid/base redox reac- 
tions over metal oxide 
DE90013835/GAR 059,933 PC A03/MF A01 


DOE/ER/13355-T1 
proey and manipulation of Rhizobium phytohormone 
8e90013228/ AR 061,169 PC A01/MF A01 

DOE/ER/13368-7 
Enzymology 


of 
an 
DES001 3709/GAR 


DOE/ER/13461-5 
Active and my tomy” eed oes 
report, May 1986-June 1990. 


Drs00139=4/GAR 061,113 PC A02/MF A01 
DOE/ER/13539-2 

Organization of the (und R) chromosome region in maize. 

Triennial report. 

DE90012400/GAR 059,648 PC A02/MF A01 
pee mes on a 


DEB00} 3600/GAR 


DOE/ER/13619-4 
Resonance Raman and photophysical studies of polypyri- 
poy Pe Report for the period 
DE90013219/GAR 059,923 PC A02/MF A01 
DOE/ER/13647-T4 


061,492 PC A03/MF A01 


062,251 PC A03 


formatior 1. 
1, 1988-June 15, 1990. 
061,147 PC A03/MF A01 


061,112 Be A03/MF A01 


DOE/ER/13648-12 
Rational approximations to 
DE90012531/GAR 
DOE/ER/13749-2 
Investigation of ultrasonic wave interactions with fluid-satu- 
rated report). 
061,361 PC AOS 


properties. 
061,819 PC A03/MF A01 


rocks. 
DE90012868/GAR 
DOE/ER/13785-3 


061,111 PC A02/MF A01 


Kinetics of elementary atom and radical reactions. Three 


year oo 
4E90013962/ R 059,936 PC A03/MF A01 
DOE/ER/13832-12 
ethers. Progress 


= ion complexation by ionizable crown 
January 1, 1988-December 31, 1990. 
90013956/GAR 059,995 PC A03/MF A01 
DOE/ER/13859-6 
Effects of extracolumn convolution on preparative chroma- 


200012441 /GAR 059,851 PC A03/MF A01 
DOE/ER/13978-2 


Dobos 07 / GAR 
DOE/ER/14084-1 

Reservoir characterization by cross hole measurements. 
Semi-annual progress report. 


December 1, 1990 


061,362 PC A03/MF Ad1 


OR-41 
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DE90013750/GAR 
sont wee 


061,366 PC A02/MF A01 


in finite element analysis and iterative 
processors. Progress report, Novem- 
bor 1988 dune 1990. 


DE90013958/GAR 060,154 PC A03/MF A01 
om tal 


ecent vectorization and parallelization of ITPACKV. 
58001 3008/GAR 060,156 PC A03/MF A01 


DOE/ER/25048-T2 


NSPCG user’s guide: Version 1.0: A package for solving 
Re ee ee en rey FC hasiur A 
90013969/GAR 060,157 PC A05/MF A01 


DOE/ER/25048-T3 
Overview of NSPCG: i aaaaaaaaie son samen 


bEs00! BO7O/GAR 060,158 PC A03/MF A01 
DOE/ER/25048-T4 


ITPACKV 2D user’s 
DE90013971/GAR 


DOE/ER/25048-T7 


Vectorization of ITPACK 2C. 
DE90013966/GAR 


DOE/ER/25067-2 


Mathematical and numerical study of nonlinear waves aris- 
ing in a one-dimensional model of a fluidized bed. Progress 
— August 16, 1989-August 14, 1990. 

90013952/GAR 060,051 PC A03/MF A01 


DOE/ER/40171-6 


Topics in field 
DE90013950/GAR 


DOE/ER/40233-5 


Topics in gauge theories and the unification of elementary 
= ~~ ee Progress report, March 1, 1990-Febru- 


ary 28, 1990. 

DE90013435/GAR 
DOE/ER/40272-101 

Critical points of the multimatrix model as the theories of 2- 


d W-gravity. 
DE90013712/GAR 062,128 PC A03/MF A01 
DOE/ER/40272-102 


Si of some dual solutions in 2+ 1 dimension: 
DE90013713/GAR 062,129 Pe ‘A03/MF A01 


DOE/ER/40272-103 


Consistency conditions and representations of a (ital q)-de- 
formed Virasoro 
DE90013715/GAR 062,131 PC A03/MF A01 


DOE/ER/40272-104 
Inconsistency of scale invariant curvature coupled to gravi- 


3&90019714/GAR 062,130 PC A02/MF A01 
DOE/ER/40374-25 
Research in accelerator physics (THEORY). Final technical 


eet, May 15, 1988-May 14, 1989. 
90014354/GAR 062,254 PC A02/MF A01 


DOE/ER/40374-39 


effects in low energy synchrotrons. 
/GAR 062,255 PC A01 


060,159 PC A03/MF A01 


060,155 PC A03/MF A01 


-_ 062,137 PC A01/MF AO1 


062,090 PC A02/MF A01 


Space 
DE900143: 
DOE/ER/40374-40 


Research in accelerator physics 
pone ee | 15, 1989-May 14, 1990. 


(theory). Final technical 


14359/GAR 062,256 PC A03/MF A01 
DOE/ER/40425-249 


Nuclear structure theory. Technical progress report, Sep- 
tember 1, 1989-June 30, 1990. 
DE90013949/GAR 062,186 PC A02/MF A01 


DOE/ER/40467-5 
_nucleus-nucleus interactions with a 
lsion-Chamber. 


Progress 
— July 1, 1989-Present. 
90013955/GAR 062,189 PC A01/MF A01 


DOE/ER/45142-10 


Very low temperature studies of ee effects in metals. 
Final report, 1, 1984-December 31, 1988. 
DE90013960/GAR 061, 267. "PC A03/MF A01 


DOE/ER/45147-5 


High resolution electron energy loss studies of surface vi- 

brations. Progress report, June 21, 1989-June 7, 1990. 

DE90013803/GAR 059,930 PC A03/MF A01 
DOE/ER/45228-55 


ee 8 ee of etsentin, anh yotiome. Progress 


July 1989-July 1990. 
90014381/GAR 059,938 PC A02/MF A01 
DOE/ER/45233-5 


Studies of ultrathin magnetic films and particle-surface 
interactions with spi electron 


in-sensitive am. 
ae report, 1 Geecuber 1989-31 October 1 
DE90013953/GAR 061,960 PC Ag2/ MF A01 


DOE/ER/45289-T1 
Mathematical modelli 


report 1 April 1987-31 
90013700/GAR 
DOE/ER/45353-2 


of arc welding operation. Progress 
larch 1990. - 
060,836 PC A03/MF A01 


Characterization of superconducting materials with muon 
— Annual report, Fameay 1, 1989--January 31, 
DE90013755/GAR 061,958 PC A02/MF A01 


OR-42 VOL. 90, No. 23 


DOE/ER/45378-2 


Quantum transport in mesoscopic ——. Annual techni- 

cal report, tember 1989-September 1990. 

DE90012808/GAR 062,028 PC A01/MF A01 
DOE/ER/53187-T7 


Electron — heating and current drive in toroidal ge- 


ometry. T report. 
DE90013961 Se1/GAR 061,896 PC A03/MF A01 
DOE/ER/53194-3 
Nonlinear magnet 
1, 1989-June 30, 1990. 
DE90013436/GAR 


DOE/ER/53198-146 
Energy confinement study of the MST reversed field pinch 


a Thomson scat diagnostic. 
Deter 2021/GAR ” 061,876 PC A07/MF A01 
DOE/ER/53198-156 


ee ae Spain bs cones a ee inches. 
DE90013641/GAR 061,895 PC A03/MF A01 


DOE/ER/53198-159 
Total magnetic reconnection during a tokamak major dis- 


DE9001471 1/GAR 061,900 PC A03/MF A01 
DOE/ER/60253-8 


Rangeland-plant response to elevated CO(sub 2). Part 2, 


pe ero system: Progress report. 
DE90013702/GAR , 


059,651 PC A04/MF A01 
DOE/ER/60253-T3 


Rangeland-plant response to elevated CO(sub 2). Progress 


t 

DE90013699/GAR 059,650 PC AOS 
DOE/ER/60487-4 

Development of more efficacious Tc-99m organ imaging 

ee or ee ee eee character- 

ization of radiopharmaceutical mixtu: report, 

ee * 1989-August 31, 1990. 

DE90010034/GAR 061,214 PC A02 

DOE/ER/60616-1 

International on integrated approaches to 

study of environmental sess on pant gfowth February tg 

12, 1988. Final technical r 

DE90013229/GAR 


DOE/ER/60899-2 
One Foe — labeling of antibodies for use in inflam- 


mation 
061,223 PC A03/MF A01 


. Progress report, Janu- 
061,883 PC A01/MF A01 


061,157 PC A03/MF A01 


DE9001 2496/ SAR 
DOE/ER/60903-1 


Activation of nes by radon 
DE9001301 3/GAR 067,146 PC AOS ME A01 
DOE/ET/34020-8 


Axial blanket fuel —_. and demonstration. Eighth 
Progress report, April 1 lune 1989 and project summa- 


3E90013548/GAR 061,667 PC A03/MF A01 
DOE/ET/53088-338 


pen ome and collisional diffusion in two-dimensional peri- 
ic flows. 

DE90014335/GAR 061,825 PC A03/MF A01 
DOE/EV/00119-T4 

Thermoluminescence studies of NTS-related fallout expo- 


sures. Final report. 

DE90013448/GAR 061,324 PC A03/MF A01 
DOE/FE-0165P-1 

Strategic Petroleum Reserve ome rt. 

DE90013638/GAR 060,563 PC A03/MF A01 
DOE/FE-0180P 


ig ears fluidized-bed _— Program. Fiscal year 


DEBGoIaTI17GAR 060,046 PC A03/MF A01 
DOE/FE-0191P 
Comprehensive report to Congress: Clean coal tech 
: 180 MWe demonstration of advanced 
combustion techniques for the reduction of a 
por (NO(sub x)) emissions from coal-fired boilers. 
DE90013591/GAR 060,624 PC A03/MF A01 


DOE/FE-0192P 


Comprehensive report to Congress: Clean Coal Technology 
Soa coc ae pa Coal Conversion Process demonstra- 


— by Western eanaes Company. 
DebOOtsesO/ A\ PC A03/MF A01 
DOE/FE-0195P 


Clean Coal Technology Demonstration gam Annual 
eer to ess (as of December 31, 1989). 
DE90013603/GAR 060,476 PC A12/MF A02 
DOE/FE-0196P 


Directory of organizations interested in innovative coal utili- 
zation technologies. 

DE90013549/GAR 060,475 PC A08/MF A01 
DOE/ID/12481-2 

Inexpensive cross-' 

Mountain Hydroelectric 

DE90011275/GAR 
DOE/ID/12698-1-VOL.1 

GA-4/GA-9 nee dey truck from reactor z woget fuel ship- 

jt ee inary design report: Voiu 

1371 Gan 061,600 PC 99/MF A04 

DOE/ID/12698-1-VOL.2 


GA-4/GA-9 ht truck from reactor spent fuel shi 
ping casks. Pomme, design report. saa 


hydropower turbine at the Arbuckle 
ale Projet. Fick Field test report. 
060,348 PC A04/MF A01 


DE90013719/GAR 
DOE/ID/12699-1-VOL.1 
TITAN + heel Weight Truck cask preliminary design report. 


Volume 1. 

DE90013726/GAR 061,607 PC A19/MF A03 
DOE/ID/12699-1-VOL.2 

TITAN Legal Weight Truck cask preliminary design report. 


Volume 2. 
DE90013725/GAR 061,606 PC A99/MF A04 
DOE/ID/12700-1-VOL.1-REV.1 


Development of NUPAC 140B 100 ton > eal cask. 
Volume 1, Preliminary design report: Revision 1 
DE90013722/GAR 061,604 PC A99/MF E06 


DOE/ID/12700-1-VOL.2-REV.1 


smo of NUPAC 140B 100 ton aaa cask. Pre- 
iminary design r , Volume 2: Revision 1 
DE90013720/GA 061,605 PC A23/MF A03 


DOE/ID/12701-1-VOL.1 


Babcock and Wilcox BR-100 100-ton —- soem fuel 


shipping cask. Preliminary design report: Vol 
DE90013716/GAR 061,598 PC A AtT/ME A02 


DOE/ID/12701-1-VOL.2 


Preliminary design r 
ton rail/ spent 
DE90013717/GAR 


DOE/ID/12702-1-VOL.1 
Preliminary design report for the NAC combined transport 


cask. Volume 1. 
DE90013720/GAR 061,602 PC A99/MF A04 
DOE/ID/12702-1-VOL.2 


Preliminary Th report for the NAC combined transport 
cask. Volume 2. 
061,603 PC A99/MF A04 


061,601 PC A99/MF A04 


: Babcock and Wilcox BR-100 100- 
1 shipping cask. Volume 2. 
061,599 PC A14/MF A02 


DE90013721/GAR 
DOE/ID/12797-1 


Development of a High Pressure Heat Exchange System 
(HIPHES) for reforming of methane. Final re 
DE90012983/GAR 060,875 A09/MF A01 


DOE/MA-0396-2 
ee of awardee names: Inactive awards as of July 5, 
1 


DE9001 3590/GAR 059,537 PC A17/MF A03 
DOE/MC/ 10637-2819 
Low-rank coal research. Quarterly report, July 1989-Sep- 


tember 1989. 
DE90014628/GAR 060,480 PC A17/MF A02 
DOE/MC/11076-2829 


Literature survey of in situ processes for application to the 


US tar sand resource. 
DE90000495/GAR 061,387 PC A03/MF A01 
DOE/MC/ 11076-2831 


Trace element-sulfide mineral association in eastern oil 


shale. 

DE90000497/GAR 060,444 PC A03/MF A01 
DOE/MC/ 11076-2833 

Oil shale plant siting methodology: A guide to permits and 


a. 
DE90000499/GAR 060,445 PC A11/MF A02 
DOE/MC/ 11076-2842 

Western Research Institute quarterly technical progress 


ween January-March 1990. 
DE90009654/GAR 060,454 PC A03 


DOE/MC/21144-2821 
Field and laboratory leaching studies of retorted Kentucky 


oil shale. Final report. 
DE90000482/GAR 060,693 PC A0Q5/MF A01 
DOE/MC/21335-2823-VOL.1 


Performance analysis of a screenless (counter-current) 
Granular Bed Filter on a subpilot-scale PFBC Volume 1. 


Final report. 
DE90000486/GAR 060,346 PC A10/MF A02 
DOE/MC/21335-2823-VOL.2 


Performance analysis of a screenless (counter-current) 
Granular Bed Filter on a subpilot-scale PFBC, Volume 2. 


Final report. 
DE90000487/GAR 060,592 PC A10/MF A02 
DOE/MC/23 167-2836 


Advanced coal-fueled gas turbine systems. Annual techni- 
cal ress report, July 1988-June 1989. 
DE '9/GAR 060,067 PC A05/MF A01 


DOE/MC/23266-2841 
Electrode reaction mechanisms in molten carbonate fuel 


cells. Final report. 
DE90009651/GAR 060,510 PC A08/MF A01 
DOE/MC/24207-2826 


Implementation of a modified Johnson and Hindmarsh 
mass and ener Xe model Final report. 
DE90000488/ 060,410 PC A03/MF A01 


DOE/MC/24207-2855 
Fluidized bed pressure probes. 
DE90009666/GAR 060,034 
DOE/MC/26253-1 


Scale-up of miscible flood processes. Quarterly report, Oc- 
tober 1989-March 1990. 
DE90013026/GAR 061,390 PC A03/MF A01 


DOE/METC-90/0267 
Heat engines. Technology status report. 


PC A09/MF A01 
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DE90000485/GAR 
DOE/NASA/0335-2 
Advanced Turbine Technology Applications Project 
(ATTAP). 1989 Annual report. 
060,878 PC A10/MF A02 


060,077 PC A03/MF A01 


DE90013305/GAR 
DOE/NCT-02-88 
Nuclear Criticality Safety Five-Year Outlay Program Plan, 


FY 1987-1991. 

DE90013083/GAR 061,677 PC A04/MF A01 
DOE/NCT-03 

Forecast of criticality experiments needed to support US 

DOE — 1987-1992. 

DE90013081/ 061,676 PC A03/MF A01 
DOE/NE/44139-52 


Design, construction, and operation of the Integrated Rad- 
waste Treatment reatment System (IRTS) Drum Cell. — 
DE90013480/GAR 061,585 PC A03/MF A01 


DOE/NP-0006P 
New Production Reactors Program: Report to the Congress 


by the Secretary of E 
DE90013633/GAR 061,488 PC A03/MF A01 
DOE/NV/10384-23-REV 


Off-Site Radiation Exposure Review Project: Phase 2 soils 


— Revision. 
12890/GAR 061,224 PC A10/MF A02 
DOE/NV/10384-33 


eee emp aaty PF ieee sae ae 
DE90012848/GA 060,674 A04/MF A01 
DOE/NV/10384-34 


eae cat PY eee ae eee 
DE90013273/GA 060,675 A06/MF A01 


DOE/NV/10425-T1 


Environmental monitoring at designed geopressured-geo- 


and Texas. Quarterly status 
060,764 PC A01/MF A01 
DOE/OR/20722-210.1 
Work plan for the remedial i tion/ feasibility study-en- 
= assessment for the site, Colonie, New 
DE90013566/GAR 060,678 PC A08/MF A01 
DOE/OR/21400-T458 
Federal government should do more to improve US energy 


DE90012863/GAR 060,394 PC A03/MF A01 
DOE/OR/21548-106 


a, evaluation/cost analysis for the 


proposed man: 
ted water impounded at the Weldon 


Serra ct 
pects bene plant area. 
DE90013622/GAR 060,732 PC A10/MF A02 
DOE/OR/23701-37.1 
Engineering evaluation/cost analysis for the proposed re- 
moval of contaminated materials from Pad 1 at the Elza 


Gate site, Oak Ridge, T 
DE90013535/GAR 061,523 PC A03/MF A01 
DOE/OSTI-8200-R53-SUPPL 


Nuclear reactors built, being built, or planned: 1989. Sup- 


plement. 

DE90008254/GAR 061,623 PC A01/MF A01 
DOE/PC/60409-T3 

Feasibility of wet oxidation for combustion of coal slurries. 


Phases 1 and 2: Final 
DE90013460/GAR 060,472 PC A09/MF A01 
DOE/PC/60422-T7 
Advanced slaggi 
r Volume 1, 
DE90013316/GAR 
DOE/PC/60808-T1 


pee ag ok of intermolecular attractive forces in coal-derived 


raat met August 1983-July 1987. 
Oi 90013397/GAR 060,422 PC A03/MF A01 
een aie 

a | for liquid hydrocarbon fuels from 


sygee, ral ec 060,417 PC A09/MF A02 
DOE/PC/72007-T11 


Ultra-fine coal characterization. 11th Quarterly report, Sep- 
tember 1, 1986-November 30, 1986. 
DE90009211/GAR 060,453 PC A03/MF A01 


DOE/PC/72007-T12 


Ultra-fine coal characterization. 12th 
DE90009052/GAR 060, 


DOE/PC/72007-T13 
—— coal characterization. 10th quarterly report, June 


, 1986- 31, 1986. 
be 1/GAR 060,451 PC A03/MF A01 
DOE/PC/79650-13 


CWS-fired residential 


final report, fi 
DE90012237/GAR 
DOE/PC/79656-T2 
ee on eee 
lember-November 1987. 


060,036 PC A03/MF A01 


coal combustion system ASCCS. Final 
est task results. 
060,049 PC A10/MF A02 


PC A03/MF A01 


warm-air we * system. Phase 2 
, 1988-March 1, 
058,791 ‘PC A08/MF A01 


bustors. 
DE90009909/GAR 
DOE/PC/79656-T3 


Advanced atomizer concept for CWF burning in small com- 
bustors. Quarterly report, November 1987-January 1988. 


DE90009910/GAR 
DOE/PC/79656-T4 
Advanced atomizer concept for CWF Anh in small com- 


bustors. Quarterly report, 1988-. 1988. 
DE90009911/GAR aie yo PC A03/MF A01 
DOE/PC/79656-T5 
Advanced oo oer ig Mae: for CWF seo in small 
combustors. Quarterly report, Mai 
DE90009912/GAR 360,089. "RC Ao: ‘A03/MF A01 
DOE/PC/79656-T6 


Advanced rr concept for CWF burning in small 
combustors. Quarterly report, nee 1988-October 1988. 
DE90009913/GAR 


040 PC A03/MF A01 
DOE/PC/79656-T7 
Advanced atomization concept for CWF burning in small 
——- Quarterly report, November 1988-January 
DE90009914/GAR 
DOE/PC/79656-T8 
Advanced atomization concept for CWF burning in small 


combustors. Quarterly report, Fi 1989-April 1989. 
DE90009915/GAR 060,042 PC A03/MF A01 


DOE/PC/79656-T9 
Advanced atomization concept for CWF a | in small 


combustors. report, May 1989-J 
DE9000991 pIe/GAR 60,043 “Bd ‘aos ‘A03/MF A01 
DOE/PC/79660-T4 


Design and So of a 0.15 MB/H vortex combustor firing 


DUC and CWF. 

DE90009023/GAR 060,033 PC A03/MF A01 
DOE/PC/79661-T3 

Development of a vortexing combustor (VC) for space/ 

water heating applications (cold flow modeling). Technical 


ress report No. 5. 
Se 060,053 PC A03/MF A01 


060,037 PC A03/MF A01 


060,041 PC A03/MF A01 


14601/GAR 
DOE/PC/79669-T2-EXEC.SUMM 
Conceptual design of a coai-tired MHD retrofit. Executive 


sumi 
DE90008839/GAR 060,347 PC A03/MF A01 
DOE/PC/79680-T3 
Computer controlled MHD power consolidation and pulse 
Beptomoe system. Technical progress report, April 1989- 
D 


lember 1989. 
90013055/GAR 060,351 PC A03/MF A01 
DOE/PC/79813-T4 
Advanced studies of bio! 
fa po report on Task 2: 
uct from CO utilization. 
DE90007648/GAR 


DOE/PC/79853-T1 


Novel liquid membrane technique for removal of SO(sub 
Fa aay ad from flue gas. Final report, April 15, 1987- 


990. 
DE90013757/GAR 060,626 PC A07/MF A01 
DOE/PC/79854-T2 


Combined SO(sub x), NO(sub x) removal and concentration 
from be gas through an electrochemical membrane. Quar- 


t eport, February-April 1987. 

DE! 7010009/GAR 060,595 PC A03/MF A01 
DOE/PC/79854-T4 

Combined SO(sub x), NO(sub x) removal and concentration 

from flue gas through an electrochemical membrane. Quar- 
terly report, st-October 1987. 
DE90010023/GAR 060,596 PC A02/MF A01 


DOE/PC/79854-T7 


Combined SO(sub x), NO(sub x) removal and concentration 
from flue —_ poe g an electrochemical — Quar- 


a ne 20-September 30, 1 
bebdos S028! OB/GAR 060,597 PC O3/MF A01 
DOE/PC/79854-T10 


Combined SO(sub x), NO(sub x) removal and concentration 
from flue = | an electrochemical membrane. Quar- 


t pr , March 1-May 31, 1989. 
(5eed01 8028/ 29/GAR 598 PC A03/MF A01 
DOE/PC/79914-T11 


Macromolecular coal structure as revealed by novel diffu- 
sion tests. Quarterly technical report, January 15, 1990- 


— 15, 1990. 
DE90011452/GAR 060,457 PC A05/MF A01 
DOE/PC/79915-T8 


Mechanisms of coal-water mixture combustion in fluidized 
beds. Technical progress report, December 14, 1989-March 


15, 1990. 
DE90010971/GAR 060,044 PC A03/MF A01 
DOE/PC/79916-4 
Determination of local radiative properties in coal-fired 
flames. Technical progress report, first quarter of the 
lember 15, 1988-December 15, 1988. 
50001%008/GAR 060,048 PC A03/MF A01 


noanerneaea? 
Pore structure and reactivity changes in hot coal gas desul- 
furization sorbents. Technical progress report, January- 


March 1990. 
060,600 PC A03/MF A01 


ical indirect liquefaction of coal. 
limination of acetate as a prod- 


060,411 PC A08/MF A01 


DE90010974/GAR 


DOE/PC/79928-T8 
Solid ids as coal liquefaction catalysts. Quarterly 
r October 1989-January 1990. 
DE90009021/GAR 059,904 PC A02/MF A01 
DOE/PC/79929-9 
NOx-char reactions: Kinetics and transport aspects. Quar- 
A technical progress report, 1 January 1990-31 March 


DOE/PC/88949-T5 


DE90013785/GAR 
DOE/PC/80527-12 


Diffusion in coals. Final technical report. 
DE90012235/GAR 060,459 PC A08/MF A01 


DOE/PC/80538-T1 
Microbial liquefaction of peat for the production of synthetic 
fuels. Final 
061,166 PC A03/MF A01 


060,627 PC A03/MF A01 


DE90012251/GAR 
DOE/PC/88802-T4 
Exploratory coprocessing research as report No. 5 


ee 1, 1989 to November 30, 198: 
'90008844/GAR 6d412— "PC A03/MF A01 


DOE/PC/88810-5 
of analytical procedures for coprocessing. 
bag technical progress report, October 1-December 
DE90010919/GAR 060,456 PC A03/MF A01 
DOE/PC/88814-T5 


Fundamental studies of retrograde reactions in direct lique- 


faction. Sixth > + aca report, January 1-March 31, 1990. 
DE90012519/GAR 060,420 PC A03/MF A01 
DOE/PC/88816-T3 


Use of ultrasound for enhanced direct coal liquefaction. 
a technical progress report, October-December 
DE90009019/GAR 060,413 PC A02/MF A01 
DOE/PC/88818-T1 


Po hen eS ee eae Fifth 


quarterly report, 

DE90013056/GAR 060,421 PC A03/MF A01 
DOE/PC/88867-T7 

Electrostatic precipitation of condensed acid mist. Fifth 

— technical progress report, January 18-March 31, 

DE90010969/GAR 060,599 PC A03/MF A01 
DOE/PC/88881-T5 


Engineering development of advanced physical fine coal 
cleaning sport teens Froth flotation. Quarterly technical 


ee be 5, October 1-December 31, 1989. 
SRIGAR 


060,447 PC A06 
DOE/PC/88881-T6 


Engineering development of advanced 
cleaning peng g Froth flotation. 


pe 6, January 1, 1990-March 31, 1990. 
N30e/GAR 060,469 PC AOS/MF AO1 
DOE/PC/88883-T5 


Development of the Electroacoustic Dewatering (EAD) 
Process for fine/ultrafine coal. Fifth quarterly progress 


— period December 31, 1989. 
DI 90860024/GAR PC A03/MF A01 


060,449 
DOE/PC/88889-T3 
Proof of concept testing of the advanced NOXSO flue 
om process. Quarterly progress report, dipGatins 


30, 1989. 
DE90008842/GAR 060,593 PC A03/MF A01 
DOE/PC/88889-T4 
Proof of concept testing of the advanced NOXSO flue gas 
cleanup process. Quarterly technical progress report, Janu- 


1-March 31, 1990. 
90011455/GAR 060,602 PC A03/MF A01 
DOE/PC/88910-4 


Detoxification and generation of useful products from com- 


bustion wastes. Annual report. 

DE90010920/GAR 060,696 PC A03/MF A01 
DOE/PC/88910-6 

a ee 3 ee ae 


combustion wastes. Second ——, technical report. 
5e90011907/GAR 060,458 PC A0Q1/MF A01 
DOE/PC/88915-T6 


Steam tion of carbon: Catalyst oe. Reporting 
15, 1989-March 14, 1 
90009020/GAR 


(060,414 PC A02/MF A01 
DOE/PC/88918-6 


Reduction of NO(sub x) and SO(sub 2) emissions from coal 
burning pulse combustors. Quarterly technical progress 
—_ 1-March 31, 1990. 
'90012523/GAR 060,609 PC A03/MF A01 
DOE/PC/88930-T5 


Bimetallic promotion of cooperative hydrogen transfer and 
om ome in coal liquefaction. 
GAR 060,594 PC A01/MF A01 


DOE/PC/88940-T4 
Fundamental studies in Aad -ag yh C2-C4 hydrocarbons 
from coal. Progress report 6, December 1, 1989-Febru- 
28, 1990. 
Dé90014600/GAR 060,423 PC A01/MF A01 
pepe ne 


eee coal liquefaction —-. Quarterly 
pl AY No. 6, December 1, 1989-February 28, 1990. 
060,415 PC A03/MF A01 


“naam 
Advanced study in solid transport: Ri behavior of 
Sens seein Yon ifth quarterly Bacay ow be 1, 1989- 


ae 31, 1989. 
DE90009025/GAR 060,450 PC A03/MF A01 
OR-43 


December 1, 1990 





NTIS ORDER/REPORT NUMBER INDEX 


DOE/PC/89780-T3 
Basic properties of coals and other solids. Quarterly report 


No. 3. 

DE90012520/GAR 060,468 PC A03/MF A01 
DOE/PC/89867-T1 

Slurry reactor design studies. Topical report, Reactor selec- 


tion criteria. 
DE90010924/GAR 060,416 PC A07/MF A01 
DOE/PC/89877-2 


Catalyst dispersion and activity under conditions of temper- 
——— liquefaction. Technical progress report, Janu- 


1990. 
20013059/GAR 059,920 PC A03/MF A01 
DOE/PC/90276-1 


Conversion of industrial boilers to burn coal water fuel. 
Phase 1, Pilot-scale development and testing: Final 
DE90012236/GAR 060,045 PC A10/MF A02 


DOE/PC/90279-T21 
Advanced coal-fueled combustor for residential space heat- 
ing applications. Quarterly report, July 1-September 30, 


E90009906/GAR 060,499 PC A02/MF A01 
DOE/PC/90279-T22 

Advanced coal-fueled combustor for residential space heat- 

maseptentons. Quarterly report, October 1-December 31, 

5E90009907/GAR 060,500 PC A03/MF A01 
DOE/PC/90279-T23 

Advanced coal-fueled combustor for residential space heat- 

ing. \ ema Quarterly report, January 1-March 31, 

DE90009908/GAR 060,035 PC A02/MF A01 
DOE/PC/90504-T13 

Configurational diffusion of coal macromolecules. Quarterly 


report. 
es000N6s9/GAR 269,446 PC A03/MF A01 
DOE/PC/90504-T15 


tional diffusion of coal macromolecules. Quarterly 
mented _ 16, 1990-June 15, 1990. 
13060/GAR 060,470 PC ‘A03/MF AO1 


DOE/PC/90507-T13 
Surface properties of coal and their role in coal beneficia- 


tion. Final report. 
DE90012250/GAR 060,460 PC A09/MF A01 
DOE/PC/90541-T10 


Vapor-liquid equilibrium of coal derived fluids by continuous 


DE90012397/GAR 060,419 PC A06/MF A01 
DOE/PC/90751-T4-PT.2 


Transformations of inorganic coal constituents in combus- 
tion systems: Part 2, Sections 7 and 8; Appendices A and 
B. Phase 1 final report, October 25, 1986-December 29, 
a quarterly report No. 13, October-December 


DE90014468/GAR 060,052 PC A21/MF A03 


DOE/PC/90958-T11 
Study of dense phase cohesive coal transport in plugs. 
Quarterly report, January-March 1990. 
DE90008963/GAR 060,448 PC A03/MF A01 
DOE/PC/91025-T2 


a to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by re- 


Final report. 
BES0N1457/GRR 060,603 PC A07/MF A01 
DOE/PC/91025-T3 


neti to define the physical/chemical constraints 
onion limit NO(sub x) en reduction achievable by re- 


Quarterly report Ni 
DE90012646/GAR * 060,610 PC A04/MF A01 


gree nae 


” 060,611 PC AO2/MF A01 
DOE/eC/e1025-75. 
oe tion to define the physical/chemical constraints 
cous @ cen x) — reduction achievable by re- 
DED08 2640/GAR 060,612 PC A02/MF A01 
DOE/PC/91025-T6 
ee to define the physical/chemical constraints 
which NO(sub x) emission reduction achievable by re- 
burning. Quarterly 7. 
DE90012650/GAR 060,613 PC A03/MF A01 
DOE/PC/91025-T7 
wich Et to define the physical/chemical constraints 
NO(sub x) emission reduction achievable by re- 


hh Bot ee1/GAA ‘ 060,614 PC A03/MF A01 
DOE/PC/91025-T8 
a to define the physical/chemical constraints 
/ tons. wn ay eal genameehemniead 
DE90012402/GAR ; 
DOE/PC/91025-T9 


wich Yt to define the physical/chemical constraints 
NO(sub x) emission reduction achievable by re- 
burning. Quarterly report No. 4. 
DE90012403/GAR 060,606 PC A03/MF A01 
OR-44 


VOL. 90, No. 23 


060,605 PC A03/MF A01 


DOE/PC/91025-T10 


Investigation to define the physical/chemical constraints 
which limit NO(sub x) emission reduction achievable by re- 


burning. Quarterly report No. 3. 

DE90012404/GAR 060,607 PC A03/MF A01 
DOE/PC/91025-T11 

ry ng to define the physical/chemical constraints 

= imit NO(sub x) emission reduction achievable by re- 


ing. Quarterly report No. 2. 
Be90012408/GAR 060,608 PC A03/MF A01 
DOE/PE-0094P 
Global climate trends and greenhouse gas data: Federal 
activities in data collection, archiving, and dissemination. 
Report to the Congress of the United States. 
DE90013545/GAR 060,622 PC A18/MF A03 


DOE/RL/10436-T2 
es Monitored Retrievable Storage (MRS) Facility con- 


tual basis for design. 
DE90013333/GAR 061,565 PC A99/MF A04 
DOE/RL/ 10436-T2-VOL.1-BK.1 
Integral Monitored Retrievable Storage (MRS) Facility con- 
ceptual design report. Volume 1, Book 1, Design descrip- 


tion, executive summary. 
DE90013334/GAR 061,566 PC A04/MF A01 
DOE/RL/ 10436-T2-VOL.1-BK.2 
Integral Monitored Retrievable Storage (MRS) Facility con- 
-— design report. Volume 1, Book 2, Design descrip- 


DE90013335/GAR 061,567 PC A23 
DOE/RL/10436-T2-VOL.1-BK.3 


Integral Monitored Retrievable Storage - —_ con- 
= design report. Volume 1, Book 3, Design descrip- 


DES001 3336/GAR 061,568 PC A99/MF AO4 
DOE/RL/10436-T2-VOL.1-BK.4 


Integral Monitored Retrievable Storage (MRS) Facility con- 
— design report. Volume 1, Book 4, Design descrip- 


E9001 3337/GAR 061,569 PC AOS/MF A01 
DOE/RL/10436-T2-VOL.2 


Integral Monitored Retrievable Storage (MRS) Facility con- 
ceptual design report. Volume 2, Regulatory assessment 


document. 

DE90013338/GAR 061,570 PC A16/MF A02 
DOE/RL/10436-T2-VOL.3-BK.1 

peste Monitored Retrievable Storage (MRS) Facility = 


ceptual design report. Volume 3, Book 1, ny In drawi 
5L90013839/GAR ,571 PC 


DOE/RL/10436-T2-VOL.3-BK.2 
Integral Monitored Retrievable Stor. So0k 2, Des (MRS) Facility con- 


tual design report. Volume 3, B in drawin ™ 
DE90013340/GAR 572 PC 


DOE/RL/ 10436-T2-VOL.4-BK.1 
Integral Monitored Retrievable Storage (MRS) Facility con- 


— design report. Volume 4, Book 1, Calculations. 
DE90013341/GAR 061,573 PC A08 


DOE/RL/10436-T2-VOL.4-BK.2 
—— Monitored Retrievable Storage (MRS) Facility con- 


— In report. Volume 4, Book 2, Calculations. 
DE90013342/GAR 061,574 PC A10 


DOE/RL/10436-T2-VOL.4-BK.3 
—— Monitored Retrievable Storage (MRS) Facility con- 


= In report. Volume 4, Book 3, Calculations. 
DE90013343/GAR 061,575 PC A19 


DOE/RL/10436-T2-VOL.4-BK.4 
Integral Monitored Retrievable Stora 


ceptual design report. Volume 4, B 
DE90013344/GAR 


DOE/RL/10436-T2-VOL.4-BK.5 
—— Monitored Retrievable Stora 


—_ report. Volume 4, B 
Brooo1sea /GAR 


DOE/RL/10436-T2-VOL.4-BK.6 
Integral Monitored Retrievable Stora: 
design report. Volume 4, Book 6, Cal 
DE90013346/GAR 
DOE/RL/10436-T2-VOL.4-BK.8 
Integral Monitored Retrievable Storage (MRS) Facility con- 


in report. Volume 4, Book 8, Calculations. 
Beooo1s345/Gan 061,579 PC A17 


DOE/RL/10436-T2-VOL.4-BK.9 
Integral Monitored Retrievable "x (MRS) Facility con- 
—o- in report. Volume 4, Book 9, Calculations. 

90013249/GAR 


061,540 PC A10 
DOE/RL/10436-T2-VOL.4-BK. 10 


Integral Monitored Retrievable Stora: 
| design report. Volume 4, Bi 
DE90013250/GAR 
DOE/RL/10436-T2-VOL.4-BK.11 
Integral Monitored Retrievable Stora 
al design report. Volume 4, Bi 
DE90013251/GAR 
DOE/RL/ 10436-T2-VOL.4-BK.12 
per om Monitored Retrievable Stor: (MRS) Facility con- 
in report. Volume 4, Book 12. Calculations. 
9001925 /GAR 061,543 PC A14 
gp pee 
Integral Monitored Retrievable S 
ceptual design report. Volume 4, B 


(MRS) Facility con- 
4, Calculations. 
061,576 PC A09 


(MRS) Facility con- 
5, Calculations. 
061,577 PC A15 


one Facility con- 
culations. 
061,578 PC A16 


(MRS) Facility con- 
10, Calculations. 
061,541 PC A12 


(MRS) Facility con- 
1 Iculations. 
061,542 PC A10 


(MRS) Facility con- 
13, Calculations. 


DE90013253/GAR 
DOE/RL/10436-T2-VOL.4-BK.14 


Integral Monitored Retrievable Stora: 
— design report. Volume 4, Book 14 
DE90013254/GAR 


DOE/RL/10436-T2-VOL.4-BK.15 


pe Monitored Retrievable Stora 
in report. Volume 4, Book 1 
D 3001925 /GAR 


DOE/RL/10436-T2-VOL.5-BK.1 


Integral Monitored Retrievable Storage (MRS) Facility con- 
— _ nat report. Volume 5, Book 1, Cost estimate 


DESO01 0013256/GAR 061,547 PC A05S/MF A01 
DOE/RL/10436-T2-VOL.5-BK.2 
integral Monitored Retrievable Stora: 


59001325" NOaR — 


DOE/RL/10436-T2-VOL.5-BK.3 


ps oo Monitored Retrievable cr (MRS) Facility con- 
in report. Volume 5, B 3, Cost estimate. 
BE 200132 /GAR 061,549 PC A07 


DOE/RL/10436-T2-VOL.5-BK.4 


oe Monitored Retrievable Storage (MRS) Facility con- 
— In report. Volume 5, Book 4, Cost estimate. 
DE90013259/GA 061,550 PC Al4 


DOE/RL/10436-T2-VOL.5-BK.5 


pe oe Monitored Retrievable eee Coat (MRS) Facility con- 
al design report. Volume 5, Boo! Cost estimate. 
DE90013260/GAR 061,551 PC A12 


DOE/RL/10436-T2-VOL.5-BK.6 


po a Monitored Retrievable Stor. “in aye — a con- 


design report. Volume 5, Bi 
500013261 /GAR oer, a2 mee ‘All 


DOE/RL/10436-T2-VOL.5-BK.7 


pee Monitored Retrievable Stora 
— in report. Volume 5, Book 7, Cost 
DE90013262/GAR 


DOE/RL/10436-T2-VOL.5-BK.8 


Integral et Retrievable Storage (MRS) Facility con- 
tual . Volume 5, Book 8, Cost estimate. 
DE90013 IGA 


061,554 PC A06 
DOE/RL/10436-T2-VOL.5-BK.9 


Integral Monitored Retrievable rete Ce — a. con- 


tual design report. Volume 5, Boo! 
DE90013264/GAR Oo, ey mec ‘A07 


DOE/RL/10436-T2-VOL.5-BK.10 


— Monitored Retrievable or (MRS) Facility con- 
— in report. Volume 5, Book 10, Cost estimate. 
DE90013265/GAR 061,556 PC A07 


DOE/RL/10436-T2-VOL.6-BK.1 


Integral mag Retrievable 2 (MRS) Facility con- 


— In report. Volume 6, Boo Design studies. 
13266/GAR 061,557 PC A99/MF A04 


DOE/RL/10436-T2-VOL.6-BK.2 
cepa Monitored Retrievable Stora sch 2 Des (MRS) a ° con- 


in report. Volume 6, 
'90013267/GAR 061, 558 PC Oe AI8/ME I A03 
Pm pnccet ag 


Integral perma Retrievable Storage (MRS) Facility con- 
ceptual design report. Volume 7, Geotechnical description, 
Clinch River Site, basis for design. 

DE90013268/GAR 061,559 PC A06/MF A01 


DOE/S-0078P 


Environmental restoration and waste management: Five- 
fans plan, Fiscal Years 1992-1996. 
E90013615/GAR 060,680 PC A99/MF A04 


DOE/SF/16306-22 


Colorado State University program for developing, testing, 
evaluating and optimizing solar heating and cooling sys- 
tems. Project status report, May and June 1990. 

DE90013790/GAR 059,801 PC A03/MF A01 


DOE/SF/16306-T3 


Development and improvement of self-pumping boiling col- 
lector solar hot water storage system. (Final report), June 
1988-March 1989, in Colorado State University Solar House 


Hl. 
DE90013698/GAR 060,397 PC A06/MF A01 
DOE/SF/16667-T2 


IEA solar heating and cooling pr 
hybrid solar low energy buildings: 
DE90013711/GAR 


DOE/SF/17128-T2 


pre penny high-powered far-infrared (FIR) laser. Final tech- 
tember 30, 1987-January 31, 1990. 
Deeoodsuse/ GAR 061,853 PC 1R03/MF A01 


DOE/SF/17538-T2 
Building design guidelines for solar energy technologies. 


Phase 1, Annotated bibii 3 
059,792 PC A03/MF A01 


061,544 PC A13 


eo Facility con- 
Calculations. 
061, 545 PC A10 


hain At con- 
061,546 PC A17 


Ay te Facility con- 
2, Cost estimate. 
061,548 PC A11 


-_ Facility con- 
estimate. 
061,553 PC A13 


= = 8: Passive and 
259,800 0 PG A03/MF A01 


DE90012499/GAR 
DOE/SF/17538-T3 

Building design guidelines for solar energy technologies. 

Final report. 

DE90012500/GAR 059,793 PC A07/MF A01 
DOE/SF/17538-T4 


Evaluation of analytical tools for the solar energy design of 
buildings. 
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DE90012501/GAR 
DOE/SF/17538-T6 

Atrium building study. 

DE90012502/GAR 
DOE/SF/17712-T1 


UCSD em chemistry program. Annual progress 
r 
060,494 PC A02/MF A01 


060,570 PC A04/MF A01 


059,794 PC A07/MF A01 


eport, 5 

DE90012889/GAR 

DOE/WIPP-90-002 
Waste Isolation Pilot Plant dry bin-scale integrated systems 


checkout pian. 

DE90013697/GAR 061,597 PC A04/MF A01 
DOE-76-45/37 

Time/loss is. 

DE90014195/GAR 
DOT/FAA/CT-90/2 

Dallas/Fort Worth Simulation. Phase 2. Triple Simultaneous 


Parallel ILS Approaches (Turbojets). 
AD-A224 951/4/GAR 062,354 PC A09/MF A01 


DOT/FRA/ORD-90/05 
oan of Rail Integrity by Self-Adaptive Scheduling of Rail 
ests. 


PB90-266420/GAR 062,370 PC A05/MF A01 
DOT/FRA/ORD-90/06 


Evaluation of Elber’s Crack Closure Model as an Explana- 
tion of Train Load Sequence Effects on Crack Growth 


Rates. 

PB90-268624/GAR 062,371 PC A03/MF A01 
DOT-T-90-06 

Status of Traffic Mitigation Ordinances. 

PB90-269234/GAR 062,406 
DOT-T-90-08 


ae Guidelines for Suburban Transit Services. Final 


eport. 
PB90-268335/GAR 062,428 PC A05/MF A01 
DOT-TSC-FRA-90-1 
Evaluation of Elber’s Crack Closure Model as an Explana- 
tion of Train Load Sequence Effects on Crack Growth 


Rates. 
PB90-268624/GAR 062,371 PC A03/MF A01 
DOT/TSC/FRA-90-02 


eg of Rail Integrity by Self-Adaptive Scheduling of Rail 
ts 


ests. 
PB90-266420/GAR 062,370 PC AOS/MF A01 
DP-48 


Model_of Manufacturing Sector Investment and Employ- 


ment Decisions. 
PB90-273384/GAR 059,838 PC E06/MF E06 
DP-1746 


Overview of the Savannah River Plant water quality data- 


base. 
DE90013624/GAR 061,377 PC A03/MF A01 
DPSYCH-N-RN-2/90 


Effects of Age, Educational Level and Branch Membership 
Upon the Attitudes of Young, Male RAN Officers. Part 2. 


Between Branches. 

AD-A224 816/9/GAR 061,326 PC A03/MF A01 
DRIC-BR-114075 

Theoretical and Experimental Comparison of Infra-Red and 


Visible Laser Scattering from a Variety of Surface Types. 
AD-A224 991/0/GAR 061,851 PC A03/MF A01 


DS-1989:4 
ans Litteraturstudie (Destress Blasting: 


PB90-266900/GA 061,782 PC A06/MF A01 
DSMC-97 


Program Manager: Journal of the Defense oa, og 


a nt Col . Volume 19, Number 4, 4 = ee 
AD-A225 204/7/GAR MF A01 


DTRC/SD-CR-6-90-VOL-1 
Amphibious Vehicle Propulsion System. Volume 1. 
AD-A224 841/7/GAR 061,783 PC A09/MF A01 

DTRC/SD-CR-6-90-VOL-2 
Amphibious Vehicle Propulsion System. Volume 2. 

AD-A224 842/5/GAR 061,794 PC A10/MF A02 

DTRC/SME-CR-10-89 
Evaluation of Commercial Additives for Fuel Stability En- 
hancement; Bottle Tests at 65 deg C. 

AD-A224 868/0/GAR 060,443 PC A03/MF A01 

DTRC-SME-89/ 102 
Effect of Additives on the ome 


vity of YBa(2)Curs}O(6-+ x) Ceram 
AD-A224 734/4/GAR 


DTRC-90/019 
Use of Radiation Efficiency in Noise Control E 
AD-A225 054/6/GAR 061,807 PC 
DTRC-90/020 


Active and/or Passive Control of the Radiative and Reflec- 
tive ies of Uniform Panels. Part 1. Theoretical 


Review and Devel 

AD-A224 676/7/GAR 061,800 PC A03/MF A01 
DU/DC/TR-14 

Synthesis and Characterization of 

(Me3Si)2AsCH2RCH2As(SiMe3)2 (R = CH2, SiMe2) and 

Ph2GaCl(Ph)2Ga(Me3Si)As(CH2)3As(SiMe3)Ga(Ph)2CiGaPh2. 

AD-A224 945/6/GAR 059,864 PC A03/MF A01 
DWA-2068 

Ontwikkeling monobron energieopsiagsysteem. (Develop- 

ment of a mono-source energy storage system). 


062,409 PC A03/MF A01 


PC A07/MF A01 


and oo oneal 
061, 911 PC ‘A03/MF A01 


ineering. 
03/ MF AO 


DE90767955/GAR 
DYNALSIS-88-C.1 

California Shelf Physical Comsnranaty Circulation Model. 

— C: Prognostic Model Results C.1 Atmospheric 

‘orcing. 

PB90-963807/GAR 061,735 PC A08/MF A01 
DYNALYSIS-88.1 

—— Shelf Physical Oceanography Circulation Model. 

lume 1. 

PB90-263732/GAR 061,728 PC A09/MF A02 
DYNALYSIS-88.2 

California Shelf Physical Oceanography Circulation Model. 


Volume 2. 
PB90-263740/GAR 061,729 PC A10/MF A02 
DYNALYSIS-88-A.1 


California Shelf Physical Oceanography Circulation Model. 
Appendix A: Climatological Atlas A.1, Horizontal Sections. 
PB90-263757/GAR 061,730 PC A09/MF A01 


DYNALYSIS-88-A.2 


California Shelf Physical Oceanography Circulation Model. 
—— A: Climatological Atlas 22 A.2 Vertical Sections. 
90-263765/GAR 061,731 PC A06/MF A01 


DYNALYSIS-88-B.1 
California Shelf Physical Oceanogr ay Circulation Model. 
Appendix B: Diagnaete Model Results B.1 Seasonal Hori- 


zontal Maps. 

PB90-263773/GAR 061,792 
DYNALYSIS-88-B.2 

California a Physical Oceanography Circulation Model. 

B: Diagnostic Model Results B.2 Seasonal Verti- 

cal Sections. 

PB90-263781/GAR 061,733 PC A07/MF A01 
DYNALYSIS-88-B.3 


California Shelf Physical Oceanography Circulation ‘Model. 

— B: Diagnostic Model Results B.3 Annual Distribu- 

PH90-263799/GAR 061,734 PC A0S/MF A01 
DYNALYSIS-88-C.2 

California Shelf Physical Oceanography Circulation Model. 

Appendix C: Prognostic Model Results C.2 Seasonal Hori- 


zontal 
061,736 PC A09/MF A01 


060,522 PC A05/MF A01 


PC A09/MF A02 


Maps. 
PB90-263815/GAR 
DYNALYSIS-88-C.3 


California Shelf Physical Oceanography Circulation Model. 
aa © : Prognostic Model Results C.3 Seasonal Verti- 
ca 


Sections 3 
PB90-263823/GAR 061,737 PC A14/MF A02 
DYNALYSIS-88-D 


California Shelf Physical Oceanography Circulation Model. 


Appendix D: Scientific Review. 
PB90-263831/GAR 061,738 PC A03/MF A01 


E-4920 
be Element Analysis of Structural Components Using 


iscoplastic Models with Application to a Cowl Lip Problem. 
N90-23769/4/GAR 061,983 PC A03/MF A01 


E-5012 


Experimental Evaluation of a Tuned Electromagnetic 
Damper for Vibration Control of Cryogenic Turbopump 


Roti 

NSO 23403/0/GAR 060,088 PC A03/MF A01 
E-5015 

NASA Lewis Icing Research Tunnel User Manual 

N90-23407/1/GAR 059,618 BC A03/MF A01 
E-5089 

Structural Behavior of Composites with Progressive Frac- 


ture. 

N90-23477/4/GAR 060,919 PC A03/MF A01 
E-5187 

Application of Finite-Element-Based Solution Technologies 


for Viscoplastic Structural lyses. 
N90-23757/9/GAR 061,981 PC A03/MF A01 
E-5341 


Development of a Quadrupole-Based Secondary-lon Mass 
Spectrometry (SIMS) System at Lewis Research Center. 

N90-23476/6/GAR 059,856 PC A03/MF A01 
E-5381 

Theory and Experimental Technique for Nondestructive 

Evaluation of Ceramic Composites. 

N90-23754/6/GAR 060,928 PC A03/MF A01 
E-5409 

cas Pyrometry to Correct for Reflected Radi- 


al 5 
N90-23714/0/GAR 060,804 PC A03/MF A01 
E-5422 


Expert System to Perform on-Line Controller | ining. 
N90-23991/4/GAR 060,197 PC A03/MF A01 


E-5432 
Test Matrix Sequencer for Research Test Facility Automa- 
tion. 


N90-23416/2/GAR 060,803 PC A02/MF A01 
E-5451 
Analysis of Internal Flow in a Ventral Nozzle for STOVL Air- 


craft. 
N90-23404/8/GAR 059,617 PC A03/MF A01 
E-5454 


ee ae tte 


N90-23543/3/GAR 060,886 02/MF MF A01 


ECN-C-90-016 


E-5528 


New Directions in InP Solar Cell Research. 
N90-23662/1/GAR 060,580 


E-5536 
pa addres orc High Temperature Specific Core Loss and 
— B-H Hysteresis Loop Characteristics of Soft Mag- 
N9O-23680/9/GAR 060,280 PC A02/MF A01 
E-5548 
Computational Analysis of the Flowfield of a Two-Dimen- 
ional Ej N ; 
N90-23406/3/GAR 060,090 PC A03/MF A01 
E-5554 


Introducing the VRT Gas Turbine Combustor. 
N90-23591/2/GAR 060,075 PC A03/MF A01 


E-5555 
Fuel-Rich Catalytic Combustion: A Fuel Processor for High- 
Speed Propulsion. 

N90-23518/5/GAR 060,061 PC A03/MF A01 

E-5559 
Viscoplastic Model with Application to LiF-22 Percent CaF2 
Hypereutectic Sait. 

N90-23770/2/GAR 060,965 PC A03/MF A01 

E-5580 
Stress Versus Temperature Dependent Activation Energies 
in Creep. 

N90-23773/6/GAR 061,984 PC A03/MF A01 

ECL-89-008 
Etude et Simulation du 


“PC A02/MF A01 


du Transtormeteur 


N90-2366 MorGAR 
ECL-89-009 


t ical Pt , 
7 Made by Energy Filtering Electron 

Microscopy). 

N90-23521/9/GAR 059,941 PC A06/MF A01 


ECL-89-12 


060,953 PC A06/MF A01 


Ee Canam aene Electrochi- 

de Structure Solution Elec- 
ravbaue span Sercondure | camels pion. 
lectrochimiques (Characterization by Means of Electro- 
chemical Measurement and Optoelectrochemi- 


sis Method for . 
N90-24144/9/GAR 061,964 PC A08/MF A01 
ECL-89-16 


Etude du lement Di de I’Hexafluorure de 
Soufre Sous lensions Trenhabee Rapides (Dielectric 
Behavior of Sulfur Hexafluoride Submitted to Rapid Transi- 


tory pane 
N90-23520/1/GAR 060,271 PC A07/MF A01 


ECL-89-19 


Frottement et Usure des Carbures de Tungstene implantes 
d’lons Azote a: and Wear of Tungsten Carbides with 


Ea PC A06/MF A01 


ith Mixed 4 
N90-23704/1/GAR 061,828 PC A11/MF A02 
ECL-89-22 

Contributions a I’Etude des Flammes Parietales Turbulentes 

de Diffusion (Contributions to the Study of Parietal Flames 

Due Diffusion). 


to Turbulent 
N90-23519/3/GAR 060,080 PC A11/MF A02 


ECL-90-02 
Modele de Turbulence au Deuxieme Ordre: Ecoulements 
Complexes ou Stratifies (Second Moment Models of Turbu- 
lence: Complex or Stratified Flow). 
N90-23703/3/GAR 059,576 PC A07/MF A01 
ECN-C-90-004 
Development of new cathode materials for the use in 
molten carbonate fuel cells. Dutch MCFC development pro- 


. Final report May 1986 to December. 
Be90797092/GAR 060,537 PC A04/MF A01 
ECN-C-90-005 


Development of alternative anode materials for molten car- 
bonate fuel cells. Dutch MCFC Development Programme. 
Final report May 1986 to December. 


DE90797093/GAR 
ECN-C-90-012 
Vermoeiingsonderzoek aan windturbinematerialen en -biad- 
i . (Fatigue investigation into windturbine materi- 
nate a 060,539 PC A0S/MF A01 
ECN-C-90-016 
Acoustic noise measurements on the VSH 20-WPX-PRT1 


wind turbine rotor 
DE90797106/GAR 060,540 PC A03/MF A01 


December 1,1990 OR-45 


060,538 PC A03/MF A01 
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ECN-PB-89-7 
Verzuringsonderzoek bij ECN. (ECN research on acidifica- 


D220797094/GAR 060,638 PC A03/MF A01 
ECN-RX-90-008 

Certificatie-criteria: Nationale en internationale ontwikkelin- 

gen. (Certification criteria: National and international devel- 

Deo0787051/GAR 060,535 PC A02/MF A01 
ECN-RX-90-009 


Certificering van windturbines: Voortgang, kneipunten en 
toekomst. (Certification of wind turbines: Progress, bottle- 


necks and future). 

DE90797052/GAR 060,536 PC A03/MF A01 
ECN-RX-90-010 

Validatie van rekenprogramma’s/rekenmethoden. (Valida- 

tion of calculation programs and calculation methods). 

DE90797041/GAR 060,532 PC A02 


ECN-RX-90-011 
peep ed waar dient het toe. (Research, what purpose 


does it serve). 
DE90797042/GAR 060,533 PC A02/MF A01 
ECN-RX-90-012 


Gevoeligheidsstudie voor vermoeiingsbelastingen door tur- 
= (Sensitivity study on fatigue loads caused by tur- 


lence). 
DE20767035/GAR 060,526 PC A02 
ECN-RX-90-013 
Parameterstudie naar het rag van een rotor met pendel- 
naaf, met behulp van PHATAS-lI. (Parameter study on the 
of a rotor with a hinge pin by means of 


PHATAS-II). 
DE90797036/GAR 060,527 PC A02 
ECN-RX-90-014 
Testresultaten van de FLEXHAT rotor met passieve regel- 
tip. Versie 1. (Test results of the FLEXHAT rotor with pas- 
sively controlled rotor. Version 1). 
DE90797037/GAR 060,528 PC A02/MF A01 


ECN-RX-90-015 
Tonaliteit en impuisiviteit van windturbinegeluid. (Tonality 
and impulsiveness of wind turbine noise). 
DE90797038/GAR 060,529 PC A03/MF A01 
ECN-RX-90-016 
Ontwikkeling van de Nederlandse windenergietechnologie 
in internationaal f. (Development of the Dutch 


wind energy technol in an international perspective). 

DE90797039/GAR ~ 060,530 PC A02/MF A01 
ECN-RX-90-017 

Aero-elastische stabiliteit van grote overtrekger: 

turbinerotoren. (Aero-elastic stability of large stall 

wind turbine rotors). 

DE90797040/GAR 
ECN-RX-90-018 


Geavanceerde regeling van windturbines. (Advanced con- 


trol of wind turbines). 
DE90797043/GAR 060,534 PC A02/MF A01 
ECN-RX-90-019 
Molecular dynamics simulation of molten alkali carbonates. 
DE90797044/GAR 059,940 PC A03/MF A01 
ECN-RX-90-020 
Characterization of municipal solid waste incinerator resi- 
dues for utilization: Leaching properties. 
DE90797091/GAR 060,773 PC A03/MF A01 
ECN-RX-90-027 
NiO cathode dissolution and long term MCFC 
DE90797107/GAR 060,541 PC 
ECN-225 
Early reactivity and nitrogen release in pulverized coal com- 
bustion. Investigation within the project ‘Initial Stages of 
Combustion’ of the International Energy Agency implement- 
ing agreement for a program of research, oT and 
demonstration of coal combustion sciences, Anne: 
DE90797095/GAR 060,060 PC AO4/ME A01 


ECRC/R-2461 


FAUST User Guide: User Instructions for the FAUST Instal- 
lation in EME Nottingham Control Centre. 
PB90-267733/GAR 060,204 PC E06/MF E06 


EGG-M-89196 
— experience in using laser acoustic sensing for inspec- 
DE90012954/GAR 062,319 PC A01/MF A01 
EGG-M-89199 


de wind- 
regulated 


060,531 PC A02 


ation. 
03/MF A01 


DEDDOISOOT/GAR “a 
EGG-M-89236 

as desulfurization of alkali solubilized Illinois No. 6 

DE90013868/GAR 060,478 PC A01 
EGG-M-89242 

Acousto-optic ae: _— for inspection of the orbit- 


protection tile 
Pones. 62 300 PC A03/MF A01 


061,630 PC A03/MF A01 


er thermal 

DE90013089/GAR 
EGG-M-90063 

Risk-based management system development for the Ad- 

vanced Test Reactor. 

DE90013085/GAR 061,520 PC A02/MF A01 
EGG-M-90229 


TMI-2 analysis exercise. Final report. 


OR-46 VOL. 90, No. 23 


DE90013869/GAR 
EGG-M-90237 
Phenomenology, diagnostics, and non-LTE effects in 
jasma-particle interactions. 
061,879 PC A02 


060,684 PC A03/MF AQ1 


pl 

DE90013088/GAR 
EGG-WED-8961 

Pilot-sca'e testing of refining process for decontaminating 


lead. 

DE90012299/GAR 061,512 PC A03/MF A01 
EGG-WT-7597 

Development process for the stabilization of incinerator 


bottom ash and sizing baghouse dust material. 

DE90012967/GAR 061,537 PC A03/MF A01 
EGG-2602 

Quantitative Analysis of Potential Performance Improve- 

ments for the Dry PWR Containment. 

NUREG/CR-5575/GAR 061,650 PC A08/MF A01 
EGG-10282-1095 

Aerial radiological survey of Technical Area 15 and sur- 

roundings, Los Alamos National Laboratory, Los Alamos, 

New Mexico. Date of Survey: September 1982. 

DE90014193/GAR 060,686 PC A03/MF A01 


EGG-10617-6070 


PC-based simulations: Effective, low-cost, alternative train- 
ing in tactical decision-making for the US Department Of 


Energy's protective forces. 
DE90012583/GAR 061,679 PC A01/MF A01 
EGG-10617-7002 
Workshop on artificially ionized layers in the atmosphere. 
Foreign trip report, October 5-14, 1989. 
DE90013470/GAR 059,699 PC A02 
EGG-10617-7010 
Manufacturing of the 40/30 mm gated image intensifier 
tubé. Foreign trip report, March 1-18, 1990. 
DE90013469/GAR 060,282 PC A01/MF A01 
EH-90-6 
Comparison of Sampli 
ticide Residue on Leaf 
PB90-271719/GAR 
EH-90-7 
Atrazine Leaching and Its Relation to Percolation of Water 
as Influenced by Three Rates and Four Methods of Irriga- 


tion Water Application. 
PB90-271735/GAR 059,647 PC A04/MF A01 
EMV-88-30 
Cooerdinatentransformatie voor, en Tijdsdiscretisatie van 
een Toestandswaarnemer voor een Asynchrone Machine 
(Coordinate Transformation for an Asynchronous, Machine, 
and Time Discretization of a State Observer). 
N90-23657/1/GAR 060,278 PC A11/MF A02 
EMV-88-42 
Ontwerp, Simulatie en Beproeving van een Flux ien- 
teerde AC-Servo-Aandrijving Mbv een TMS32010-Signaal 
processor (Design, Simulation, and Testing of a Field-Ori 
ented AC Servo-Drive Using a TM5 32010 Signal Proces- 


sor). 
N90-23658/9/GAR 060,279 PC A08/MF A01 
EMV-88-54 
Hoog-Frequente (20 Khz) Vermogenselectronische Blind- 
stroomcompensator Met Igbt’s als Halfgeleiderschakelaars 
(High Frequency (20 Khz) Power Electronics Reactive-Cur- 
rent Compensator with Insulated Gate Bipolar Transistors 
as Semiconductor Switches). 
N90-23665/4/GAR 060,314 PC A04/MF A01 


EMV-89-11 


Ultrasoon Schakelende Driefasenstroominvertor, Uitgevoerd 
Met Insulated Gate Bipolar Transistor (Ultrasonic-Switching 
Three Phase Current Source Inverter with Insulated Gate 


Bipolar Transistors). 
N90-23666/2/GAR 060,315 PC A06/MF A01 
ENEL-440.040/30 


EC wind power penetration study - ENEL oe 
DE90795378/GAR 


EPA/OE/LE-133 


Environmental Enforcement: A Citizen’s Guide. 

PB90-267402/GAR 060,777 PC A03/MF A01 
EPA/450/1-89-002A 

Air/Superfund National Technical Guidance Study Series. 

Volume 2. Estimation of Baseline Air Emissions at Super- 


fund Sites (Revised). 
060,717 PC A17/MF A03 


Methods for Determination of Pes- 
urfaces. 
060,718 PC A03/MF A01 


PC A02 


PB90-270588/GAR 
EPA/450/3-89/025 
National Air Toxics Information “yo yn Bibli 
of Selected Reports and Federal 
to Air Toxics. Volume 3. Citations, 1 
PB90-270570/GAR 060,658 PC A07/MF A01 


EPA/450/3-90/008 


Symposium on Regulatory Approaches for Reducing VOC 
Emissions from the Use of Consumer Products, November 


14-15, 1989. Proceedings. 
PB90-270554/GAR 060,716 PC A07/MF A01 


EPA/450/4-90/011 


Nonmethane Organic Compound weaning: | poo and 


Three-Hour Air Toxics Monitoring Jay oy 
PB90-265331/GAR 7 pe SA19/MF A03 


EPA/530/UST-90/005 


Standard Test Procedures for Evaluating Leak Detection 
Methods: Nonvolumetric Tank Tightness Testing Methods. 
PB90-265299/GAR 060,745 PC A06/MF A01 


liography 
— Notices Related 


EPA/600/2-90/027 
Assessing UST Corrective Action Technologies: Early 
| of Clean-up Technologies for the Saturated 
‘one. 
PB90-266727/GAR 060,776 PC A07/MF A01 
EPA/600/2-90/043B 


Fate of Trace Metals in a a, bee 2 with a 
Venturi/Packed Column Scrubber. Vi 2. Appendices. 
PB90-263872/GAR 060? 711, PC A11/MF A02 


EPA/600/2-90/044 
Emission Factors for Iron Foundries: Criteria and Toxic Pol- 


lutants. 
PB90-266743/GAR 060,652 PC A04/MF A01 
EPA/600/3-90/074 
ec Mh Oe, Nitrogen, and Associ- 


PB90-270539/GAR 060,657 PC A07/MF A01 
EPA/600/8-90/062 
Interim Radon-Resistant Construction Guidelines for Use in 


Florida-1989. 
PB90-265349/GAR 060,648 PC A03/MF A01 
EPA/600/8-90/068 


2,3,7,8-TCDD, 2,3,7,8-TCDF and PCBs in Marine Sediments 
and Biota: Laboratory and Field Studies. 
PB90-266735/GAR 060,750 PC A04/MF A01 


EPA/600/9-90/029 
Review of i in the 7S Seer -Microbial Pest 


Control Agent Risk Assessment Program. 
PB90- 3e/GAR 061,180 PC A10/MF A02 
EPA/600/D-90/ 125 


Structure-Activity Relation 
PB90-263476/GAR 


EPA/600/D-90/126 


Case Study: Multipollutant Indoor Air Quality Study of 300 
Homes in Kingston/Harriman, Tennessee. 
PB90-263468/GAR 060,645 PC A03/MF A01 


EPA/600/D-90/127 
pod 1. Irritation Effects of a Volatile Organic Compound 


P890-263310/GAR 060,644 PC A02/MF A01 
EPA/600/D-90/128 
ag Absorption and Pharmacokinetics of Pesticides in 


P800-26302/GAR 061,259 PC A03/MF A01 
EPA/600/D-90/ 133 


Screening Protocol 
Chemicals to Anaerobic Processes. 
PB90-263252/GAR 


EPA/600/D-90/142 


EPA’s Pollution Prevention R and D Approaches and In- 
hts into the Chemical Process Industry. 
PB90-263989/GAR 060,712 PC A03/MF A01 


EPA/600/D-90/ 146 
Demonstration of — Area Source Prevention Op- 


tions for Volatile 
PB90-263948/GAR 060,646 PC A03/MF A01 
EPA/600/J-86/536 


Monoclonal Antibodies to Chlorinated Dibenzo-p-Dioxins. 
PB90-265109/GAR 061,163 PC A01/MF A01 


EPA/600/J-86/538 
Pentachlorodibenzofurans: Synthesis, Capillary Gas Chro- 
matography and Gas Chromatographic/Mass 


Characteris 
059,868 PC A01/MF A01 


tionships. Computerized Systems. 
061,260 PC A04/MF A01 


a Ma Toxicity of Organic 
061,258 PC A03/MF A01 


tics. 
PB90-265083/GAR 
EPA/600/J-86/544 
pono the Transport of Fine-Grained Sediments in 


Aquatic Systems. 
P90-265026/GAR 061,382 PC A03/MF A01 
EPA/600/J-89/428 


Nutrient Release Rates from the Sediments of Saginaw 


Bay, Lake Huron. 
PBS0-264839/GAR 061,381 PC A03/MF A01 
EPA/600/J-90/110 


Phenol and Trichloroethylene Degradation by ‘Pseudo- 
aaa G4: Kinetics and Interactions between Sub- 
P90. 364201 /GAR 061,170 PC A02/MF A01 
EPA/600/J-90/118 
Benthic Invertebrate Bioassays with Toxic Sediment and 
Assessment. 


Pore Water. Hazard 
PB90-264128/GAR 060,743 PC A03/MF A01 
EPRI-NP-6480-VOL-11 
Po wsewg 7 i System Test (MIST): Final Report. MIST 
NUEG/CR 5395-V1 1/GAR 061,64. 
PC A22/MF ‘A03 
EPRI-NP-6480-VOL-11-ADD 
—- Integral lem Test (MIST): Final Report. MIST 
Phase IV Tests ( im). 
NUREG/CR-5395-V11-A/GAR 061,648 
PC A12/MF A02 
ERA-88-0406 
Coil Windi 


Weml 
ERATL- 


Base yo sare Conference “ye . Held in 
led Kingdom on September 1 4 
o/C2/GAR 060,303 PC$131.00 
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ERATL-90/02/GAR 
Coil Windi Diy se Conference Held in 


Ww ’ presse Or 
ERATL- 0/02/GAR 060,303" PC$131.00 


ERIM-211100-3-T 
ALP FOPEN Site Description and Ground Truth 
AD-A224 857/3/GAR 060,256 PC A16/MF 
ERIM-219800-10-T 


Pipeline (MVNPP). 


Max Video hborhood 
AD-A224 953/0/GAR 060,210 PC A03/MF A01 


ERL-0505-GD 


G Match am 
AD ADS 819/3/GAR 


ERL-0513-TR 


ADA Sony Benchmarking: Initial een tions. 
AD-A224 789/8/GAR ” 060,138 A03/MF A01 
ERL-290666-2 


Computer controlled MHD power consolidation and pulse 
Septombo: 689. Technical progress report, April 1989- 


90013055/GAR 060,351 PC A03/MF A01 
ERLN-1134 
2,3,7,8-TCDD, 2,3,7,8-TCDF and PCBs in Marine Sediments 
and Biota: Laboratory and Field Studies. 
PB90-266735/GAR 060,750 PC A04/MF A01 
ESD-TR-90-089 


Limits on Efficiency of Optically Pumped Lasers. 
AD-A224 972/0/GAR ¥ 061, Bao BC A03/MF A01 


ESD-TR-90-090 
Performance and Modeling of a Flashlamp-Pumped Dye 


Laser with Aqueous Acetamide as a Solvent. 
AD-A224 964/7/GAR 061,848 BC A03/MF A01 


ESD-TR-90-091 


Convex Set Estimation from Support Line Measurements 
and ications to Target Reconstruction from Laser 


Radar Data. 
AD-A224 973/8/GAR 060,242 PC A03/MF A01 
ESD-TR-90-093 


060,255 PC A04/MF A01 


Recent iments with Laser Radar. 
AD-A224 /4/GAR 060,241 PC A03/MF A01 
ESD-TR-90-094 


= of Nitrogen lons in lon-Beam Reactive Sputtering of 


N. 
AD-A224 960/5/GAR 061,925 PC A02/MF A01 
ESD-TR-90-095 
CO2 Laser Oscillators for Laser Radar Applications. 
AD-A224 958/9/GAR 061,846 PC A03/MF A01 
ESD-TR-90-096 
—— and Experimental Com 
nal Modulation in Analog Fiber- 
AD-A224 959/7/GAR 
ESD-TR-90-098 
Melt-Front V: in Laser-Induced Melti 
AD-A224 961/3/GAR 061,926 
ESD-TR-90-099 


ow Injection Locking of High-Power Semiconductor 


AD A224 962/1/GAR 061,847 PC A01/MF A01 
ESD-TR-90-100 
Monolithic Two-Dimensional GaAs/AlGaAs Laser Arrays 


Fabricated by Chlorine lon-Beam-Assisted Micromachini 
AD-A224 975/3/GAR 061,850 PC A02/MF A01 


ESD-TR-90-308 
Examination of RTCA/DO-198 Position Reconstruction Al- 
Syston for Area Navigation with the Microwave Landing 
AD-A224 804/5/GAR 062,353 PC A04/MF A01 
ESD-3515 


Can irie fe 
DE9OO!: 3281/GAI 
ETCA-90-R-012 
Traitements Reactifs de |’Allia: 
Laser Reactive Treatments of 
'B90-265794/GAR 
ETDE/CH-MF-0507353 
Waermeertra und fe yy mos re von Sonnenkoliek- 
Testmathoden esultate der Kollektortests. 


+ fd Direct and Exter- 
233" ‘PC A03/MF A01 


A02/MF A01 


benefit from biotech 
061,343 ‘A01/MF AO1 


de Titane TA6V par Laser 
‘A6V Titanium Alloy). 
060,983 PC E05/MF E05 


eristic | cau ype 
results from the collector test periods 1978 to 1986). 
DE90507353/GAR 060,577 PC A09/MF A01 


ETDE/CH-MF-0507354 


lectors. Abridged version 
report, test periods 1978 to 1986. “Bola 
atory comments, tables of test results, directory of 
51290507354/GAR 060,578 PC A03/MF A01 
ETDE/JP-MF-0503391 


rar to promote and spread smal sze gas 


Beoosogsai7 TOAR 060,358 PC A04/MF A01 
ETDE/JP-MF-0505613 

pegged i hokokusho 1988 nendo (dai 35 

kai). (Report on i-Prize awarded achievements for 
Topatsot) commendation). 


DE90505613/GAR 
ETDE-MF-0506334 


Measurement and operating phase for the solar-wind- 
llama 


report. 
DE GAR 060,576 PC A10/MF A02 
aulneniaaienns 
Atmosphaerische CS(sub 2)-Oxidation: Kinetik und Mechan- 
ismen. (Carbon disulfide atmospheric oxidation: Reaction ki- 
mechanisms). 


netics and 
DE90506351/GAR 059,725 PC A07/MF A01 


061,639 PC A08/MF A01 


along the principles of green solar archi- 

tecture. Final report). 
DE90506414/GAR 059,803 PC A09/MF A02 

ETDE-MF-0506432 

—_ einer 10 onan. . VEW-Kohieum- 
wandiungsverfahren (Druckfahrweise). Abschiussbericht. 
(Gperaton of «10 vivgrotalyee pant epping the VEW 
amen (pressurized operation). Final 


repr) 90506432/GAR 060,437 PC A04/MF A01 
ETDE-MF-0506498 

esac yew Abrechnung. Informationen zur Ver- 

Abrechnung der 

Heiz- ew Ccuusadee Fassung vom 

20.1.1989. (Demand-controlied onatey accounting. The 

pera pe and water heating energy ac- 


ordinance of January 20, 1989). 
Boo: 98/GAR 060,506 PC A04/MF A01 


ETDE-MF-0767937 
Energiebesparing in binnenstedelijke gebieden van voor 
1930. (Ei conservation in a downtown areas). 
DE90767937/GAR 060,554 PC A05/MF A01 
ETDE-MF-0767941 
Correctieprocedure referentiejaar naar aktueel jaar. Eind- 
versiag. — procedure for the reference year to the 
actual year, 
DE90767941/GAR 060,399 PC AC3/MF A01 
ETDE-MF-0767944 


Warmtepompen in de glastuinbouw. Technisch-econo- 
mische evalutatie in met het IMAG. (Heat 


mps in the Dutch g| ). 
E90767944/GAR Lyx! PC A04/MF A01 
ETDE-MF-0767945 


cmt on S ‘tere ean 5 (ettect of f the 
en ajo aa —— 
relation between convection on comfort and 
DEOsye7O4S/GAR 060,400 PC A05/MF A01 
ETDE-MF-0767962 
i te Beijum. Een meetversiag. 


‘Compression heat pump in Beijum, Netherlands). 
DE90767962/GAR 059,804 PC A04/MF A01 
ETDE-MF-0786121 

bejasrdentoh hg gee bij renovatie en nieuwbouw van 

tehuis De c Hulstkampen te Nieuwleusen. Bh soem 
tieve rapportage. (Energetic optimization in a renova 

nowy bait home forte eda ‘De Hulokampon in Nieuw- 

leusen, Netherlands. Final report). 

DE90786121/GAR 060,405 PC A06 
ETDE/PUB-1 


E Data Base: 
DE 212/GAR 
ETN-87-067 
Interactions Vi 
Waves/Surface 
PB90-265687/GAR 


Subject categories and 
060,586 PC Ad A05/MF A01 


Courtes-Courant de Surface (Short 
Interactions). 
060,258 PC E06/MF E06 


Observations on —— Crack Growth in 
2024-T3 Material under Fii imulation L 
N90-23760/3/GAR .981 PC A03/MF A01 
ETN-90-96444 
Elastomer tibility Studies. 
N90-23542/5/GAR 
ETN-90-96448 
Projekt Galileo: oy des Planeten Jupiter und Seiner 
Monde (Project Galileo: Recognition of the Planet Jupiter 


059,692 PC A02/MF A01 


060,936 PC A07/MF A01 


and its Moons). 
N90-24216/5/GAR 
ETN-90-96449 
Aus Dem Weltraum (Earth Observation 


frora the Interstellar 

N90-23781/9/GAR 061,453 PC A04/MF A01 
ETN-90-96450 

Demonstrationszentren fuer Faserverbundwerkstoffe (Dem- 

onstration Centers for Fiber Reinforced Materials). 

N90-23495/6/GAR 060,925 PC A03/MF A01 
ETN-90-96461 

Taetigkeitsbericht des Astronomischen Rechen-instituts in 

fuer das Jahr 1988 (Activities Report of the In- 


stitute of tions). 
N90-24189/4/GAR 059,665 PC A03/MF A01 


Simulationen in Rekonstruierten Ge- 
n nger (7/86 Bis 6/89) Fesute ot of 
tore chy 1000 to une 1989)). 


ETN-90-96624 


N90-23375/0/GAR 062,411 PC AQS/MF A01 


ETN-90-96476 

Verfahren Zur Vermessung der Instationaeren Dreidimen- 
sionalen Stroemungsvektoren in Turbomaschinen (Process 
for the Measurement of the Unsteady Three Dimensional 


Stream Vectors in Turbomachines). 
N90-23702/5/GAR 059,575 PC A04/MF A01 


ETN-90-96481 


Finanzierung es 
Einer Projektinanzirung fuer Ein Ssps inancng of Lane 
Space ba ay Projects: Research on the Fi of Lage 
N50 23496/8/GAR 062,300 PC A03/MF A01 
ETN-90-96517 
Temperature Evolution of Single Particle Correlation Func- 


tions of TIP4P Water. 
N90-24119/1/GAR 259,942 PC A03/MF A01 
ETN-90-96529 


Freee 


N9O-2401 3/6/GAR 
ETN-90-96554 


ys! 


ing aa, and Eigenfunctions of 
"061,024 PC A03/MF AO1 


N90-23466/7/GAR 
ETN-90-96555 
Orbit Control Strategy for a Constellation of Three Satellites 


in Tundra 
062,299 PC A03/MF A01 


Archimedes Mission 
N90-23442/8/GAR 
payer we 
ee ey by #0 Kalen Re luid dynamics Studies. 
Researchers. 
NOO-25453/S/GAR "059,570 PC A03/MF A01 
ETN-90-96559 


Upwind Formulations and Non Equilibrium 
N90-23691/0/GAR 059,573 PCA 


062,297 PC A02/MF A01 


03/MF A01 


teristics of Lifting Ai ic S H 
N90-25900/4/GAR 059,564 PC A02/MF A01 
ETN-90-96561 

Prediction of Ai 

Reynolds Number 
N90-23360/2/GAR 
ETN-90-96562 

Hypersonic oo re, of 

N90-23361/0/GAI 
ETN-90-96563 

Manuale Duso Del Codice Etf 3D (Codice ETF-3D: Euler 


Transonic Flow User 
N90-23362/8/GAR 059,566 PC A03/MF A01 
ETN-90-96576 
Boulons a Haute Resistance: Essais de Fonctionnement de 
Boulons Revetus (High Resistance Bolts: Test Trials for 
Plated Bolts). 
N90-23748/8/GAR 060,837 PC A03/MF AO1 
ETN-90-96595 


Performance of Airfoils in Low 
059,565 PC A03/MF A01 


062,336 PC A03/MF A01 


Hyperon Production at 200 and 900 GeV cm Energy. 
N90-24126/6/GAR 062,264 PC A03/MF A01 
ETN-90-96596 
Faelt, Partikiar och Grupper: Bertel Laurents 60-Aars Sym- 
posium (Fields, Particles, Groups: Bertel Laurents 60TH An- 
N90-24770/4/GAR 062,266 PC A04/MF A01 
ETN-90-96597 
—- 22 of the Environmental Noise Situation around a 
wedish Prototype Wind Turbine. 
N OsTIerVIGAR 060,542 PC A07/MF A01 


Speed Testing of a Laminar Flow Airfoil in an Adaptive 
Wall Wind Tunnel. 
N90-23363/6/GAR 059,567 PC A05/MF A01 


ETN-90-96601 
Se Rae Ree A Se ee ee 
23364/4/GAR 059,568 PC A03/MF A01 

ETN-90-96602 
Fatigue Testing of Glass Fibre Reinforced Epoxy Using the 


Wisper | 
N90-23561/5/GAR 060,926 PC A03/MF A01 
ETN-90-96613 


SILEX Beacon E 
N90-2972674/GAR. 


ETN-90-96614 


061,865 PC A02/MF A01 


Telescope Considered as a Very High Gain Antenna. 
N90-24138/1/GAR Pp PC A02/MF A01 


ETN-90-96624 
on Airbus Family. 
059,628 PC A02/MF A01 


OR-47 


Software Maintenance 
N90-23931/0/GAR 


December 1, 1990 
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ETN-90-96625 
ee on the Contribution of Expert Systems of Logis- 


NB0-24002/9/GAR 060,230 PC A02/MF A01 
ETN-90-96631 

Prediction Methods of Launcher Aeroelastic Stability. +4 

cation to the Ariane 5/Hermes Vehicle. Comparison with 

Test Results. 

N90-23451/9/GAR 
ETN-90-96641 

Expert System for the Study of High Duty Bonded Joints in 

Aerospace Structures. 

N90-23753/8/GAR 060,854 PC A02/MF A01 
ETN-90-96643 

Solidification of Dilute Alloys under Fluctuating Residual 


Gravity. 
N90-23535/9/GAR 060,979 PC A03/MF A01 
ETN-90-96645 


062,331 PC A03/MF A01 


Composite Curing: A New Process. 
N90-23490/7/GAR 060,921 PC A02/MF A01 
ETN-90-96649 
Proprietes de Nouveaux Materiaux 
Composites Sic/Vitroceramique Ap er et Prop- 
erties of New le ee SiC/Glass-Cerami 
N90-23491/5/GAR 060,922 PC ‘A02/ Mi  A01 
ETN-90-96688 


—_—, Grensdetectie in een Digitaal Beeld Mbv. 
meren (Guided Boundary Detection in a 


tl irage TIGAR adel et PC A05/MF A01 


once lapping from Spot Satellite Imagery. 
N90-23777/7/GAR 061,340 "PC AU? /MF A01 
ETN-90-96690 


Predicting Tidal Displacements of the Surface of the Earth, 


Volume 1. 

N90-23850/2/GAR 061,724 PC A04/MF A01 
ETN-90-96691 

Predicting Tidal Displacements of the Surface of the Earth, 


Volume 2. 
N90-23851/0/GAR 061,725 PC A03/MF A01 
ETN-90-96692 
ond van Pioniervegetaties in de Oostvaardersplassen 
ing van de Nauwkeurigheid (Accuracy of the 
Monitoring of Pioneer Vegetation in the Oostvaardersplas- 


sen, Netherlands). 
N90-23783/5/GAR 061,443 PC AO5/MF A01 
ETN-90-96693 
— van Additionele Gps Waarnemingen in de Groots- 
Fot metrie (Use of Additional Global Position- 
pe (GPS) Observations in Large Scale Photogram- 


N90-23778/5/GAR 061,341 PC A05/MF A01 
ETN-90-96694 

Functiemodel Bij Very Long Baseline Interferome' 

Relatie Met Tektonische Bewegi 

Interferometry (VLBI) Functional 

with Tectonic Motions). 

N90-23814/8/GAR 
ETN-90-9F695 


Ocean Variability from Crossover Differences Derived from 


Altimeter Measurements. 
N90-23852/8/GAR 061,726 PC AOS/MF A01 


ETN-90-96696 


Twee-Dimensionale Fourieranalyse van Het Aardse Zwaar- 

tekrachtsveld Gebruikmakend van Het Programmapakket 

TIM (Two Dimensional Fourier Analysis 7 4 Earth Gravi- 

tational Field ror the Program Packa: IM). 

N90-23815/5/GA\ 061,371 Pe A03/MF A01 
ETN-90-96697 


en de 


ee ten (Very Long line 
| and the Relation 


061,370 PC A04/MF A01 


Electronic Spirit Level Tilt Sensor. 
N90-23710/8/GAR 


ETN-90-96715 


059,627 PC A08/MF AO1 


j Het Bepalen van de Meest Wenselijke 
J eodaken (Considerations Concerning the 
int for Sea Dikes). 

PC A03/MF A01 


Overwegingen Bi 
Hoogte van de 
Determination of the Most Desirable Hei 


N90-23853/6/GAR 
ETN-90-96723 


061,72: 


Asymmetric Shortest Queue Problem 
N90-24035/9/GAR 


ETN-90-96724 


Skew-Symmetric Matrices in Classical Mechanics. 
N90-24036/7/GAR 061,985 PC A03/MF A01 


ETN-90-96725 


061,060 PC A03/MF A01 


the Poisson Distribution. 


Gamma Process and 
N90-24089/6/GAR 061,078 PC A03/MF AO1 
ETN-90-96726 

reo Time H Infinity Control Problem: The Full-informa- 

NOO-24003/7/GAR 060,198 PC A03/MF A01 
ETN-90-96727 

Linear-Quadratic Problems and the Riccati E: 

N90-24037/5/GAR 060,202 
ETN-90-96728 

——- of the 

Noo-24008/8/GAK 
ETN-90-96729 


Cooerdinatentransformatie voor, en Tijdsdiscretisatie van 
een Toestandswaarnemer voor een Asynchrone Machine 


OR-48 VOL. 90, No. 23 


A03/MF A01 


_—_ in the Finite Horizon H Infinity 
Measurement Feedback. 
060,199 PC A03/MF A01 


(Coordinate Transformation for an Asynchronous, Machine, 
and Time Discretization of a State Observer). 
N90-23657/1/GAR 060,278 PC A11/MF A02 


ETN-90-96730 


Ontwerp, Simulatie en Beproeving van een Fluxgeorien- 
teerde AC-Servo-Aandrijving Mbv een TMS32010-Signaal- 

processor (Design, Simulation, and Testing of a Field-Ori- 
ented ented AC Drive Using a TM5 32010 Signal Proces- 


sor). 
N90-23658/9/GAR 060,279 PC A08/MF A01 
ETN-90-96731 


pie he ren = Khz) Vermogenselectronische Blind- 
stroomcompensator Met Igbt’s als Halfgeleiderschakelaars 
bn Frequency (20 Khz) Power Electronics Reactive-Cur- 
rent Compensator with Insulated Gate Bipolar Transistors 

as Semiconductor Switches). 
N90-23665/4/GAR 060,314 PC A0Q4/MF A01 


ETN-90-96732 


Ultrasoon Schakelende Driefasenstroominvertor, Uitgevoerd 
Met Insulated Gate Bipolar Transistor (Ultrasonic-Switching 
Three Phase Current Source Inverter with Insulated Gate 


Bipolar Transistors). 
N90-23666/2/GAR 060,315 PC A06/MF A01 
ETN-90-96733 


Hen rom Multigrid Applied to a 1D Stationary Semiconduc- 


tor - 
N90-23659/7/GAR 060,313 PC A03/MF A01 
ETN-90-96734 


Block Runge-Kutta Methods on Parallel Com, 
N90-23982/3/GAR 060,184 


ETN-90-96735 
Somgenee Properties of the Runge-Kutta-Chebyshev 


N90-24038/3/GAR 061,025 PC A03/MF A01 
ETN-90-96736 


Iterative Defect Correction and Multigrid Accelerated Explic- 
it Time ans Schemes for the Steady Euler Equations. 
N90-24039/1/ 061,026 PC A03/MF A01 


ETN-90-96737 


Testing of Elementary Functions in Ada. 
N90-23941/9/GAR 060,166 PC A03/MF A01 


ETN-90-96738 
Convergence of One-Leg Multistep Methods for Stiff Non- 


linear Initial Value Problems. 
061,027 PC A03/MF A01 


A03/MF A01 


N90-24040/9/GAR 
ETN-90-96740 


Block Runge-Kutta Methods. 
N90-23983/1/GAR 


ETN-90-96741 


Local and Global Order Reduction of Some LOD Schemes. 
N90-24041/7/GAR 061,028 PC A03/MF A01 


ETN-90-96742 


Reflexivity, the Dual Radon-Nykodym Property, and Conti- 
nuity of Adjoint Semigroups. 
061,029 PC A03/MF A01 


060,185 PC A03/MF A01 


N90-24042/5/GAR 
ETN-90-96743 


Affine Polar Spaces. 
N90-24107/6/GAR 


ETN-90-96744 
Polynomial Asymptotic Estimates of Gegenbauer, Laguerre, 


and Jacobi Po ials. 
N90-24043/3/GAR 061,030 PC A03/MF A01 
ETN-90-96745 
jorphological Sampli 
NOU 24044) 1/GAR ~ 
ETN-90-96746 


Seque' and Scheduli ——— and Complexity. 
NOO-2394077/GAR ” 060,167 PC ‘A04/MF A01 


ETN-90-96747 
Almost Disturbance Same by Measurement Feedback: 


A Fr ; 
060,200 PC A03/MF A01 


061,047 PC A03/MF A01 


060,215 PC A03/MF A01 


N90-24005 bIGAR 
ETN-90-96748 
Class of n-Dimensional Associated Random Walks and the 


Hitting Point Identity. 
N90-24090/4/GAR 060,232 PC A03/MF A01 
ETN-90-96749 


Rates of hoa mg and Asymptotic Normality in the 


Multiknapsack Pri 
N90-24045/8/GAR 061,061 PC A03/MF A01 
ETN-90-96750 


Probabilistic Analysis of the Minimum Weighted Fiowtime 


Scheduling Problem. 
N90-24091/2/GAR 061,079 PC A02/MF A01 


ETN-90-96751 
Scheduling around a Small Common Due Dat 
N90-23943/5/GAR 060,168 PC, (A02/MF AO1 
ETN-90-96752 
Sojourn Times in Queueing Networks. 
N90-24102/7/GAR 061,066 PC A03/MF A01 
ETN-90-96759 
itionele Digitale Landgebruikskaart 1:50,000; een On- 
derzoek eer ¢ een wy en om Automatische Classificatie 
OP Basis van Spot- en Landsat Thematic Mapper Satelliet- 
beelden (Operational Digital Land Use MAP 1:50,000; In- 
vestigation of a Multiple Automatic Classification Based on 
Spot and Landsat Thematic Mapper Satellite Pictures). 


N90-23784/3/GAR 
ETN-90-96760 


Visie van de Bers OP Het Esa Lange Termijn Programma 
voor Aardobservatie (Vision of the Remote Sensing Man- 
agement Commission on the ESA Long Term Earth Obser- 


vation Pri 
061,445 PC A03/MF A01 


061,444 PC A03/MF A01 


ram). 
N90-2378: /O/GAR 
ETN-90-96761 


Atmosferische Correctie van Satellietbeelden in Het Kader 
van Het Friese Fronten Project (Atmospheric Correction of 
Satellite Pictures in the Framework of the Project Friese 


Fronten). 
N50-23786/8/GAR 061,446 PC A03/MF A01 
ETN-90-96764 


VIERS-1 Project. The Delft Wind/Wave Experiment: Experi- 


ment and First Results, Part 1. 
N90-23779/3/GAR 061,452 PC A07/MF A01 
ETN-90-96765 


Sea Bottom To) me with X-Band Slar. 
N90-23854/4/ 061,745 PC A05/MF A01 


ETN-90-96766 


Linear Time Minor Tests and Depth First Search. 
N90-23944/3/GAR 061,057 PC A03/MF A01 


ETN-90-96767 


Bit-Optimal Election in Synchronous Rings. 
N90-23945/0/GAR 060, 16: 


ETN-90-96768 


Models for Propositional Dynamic Logic. 
N90-24046/6/GAR 061,031 PC A03/MF A01 


ETN-90-96770 


Distributed Hierarchical Routing. 
N90-23986/4/GAR 


ETN-90-96771 


Technisch Physische Dienst TNO-TH, Jaarverslag ‘88 (Ac- 
tivities Report in Technical-Physical Research! ). 
N90-24223/1/GAR 060,887 PC A05/MF A01 


ETN-90-96772 
User’s Guide to the 1.6 X 2.0 Square M High Speed Wind 


Tunnel HST, Part 1. 
059,632 PC A04/MF A01 


PC A02/MF A01 


060,186 PC A03/MF A01 


N90-23414/7/GAR 
ETN-90-96774 


Stichting Nationaal Lucht- en Ruimtevaartlaboratorium, 
a over Het Jaar 1987 (Activities Report in Aerospace 


and Aerodynamics). 
N90-24224/9/GAR 059,620 PC A06/MF A01 
ETN-90-96776 


Activities Report of the Joint Research Center. Annual 


Report, 1988. 
N90-24222/3/GAR 059,554 PC A05/MF A01 
ETN-90-96778 


Biosensors for the Detection of Heavy Metal lons. 
N90-23864/3/GAR 061,105 PC A03/MF A01 


ETN-90-96785 
— of Electromagnetic Leakage Through Joints at Radio 


Frequencies. 
N90-23626/6/GAR 060,117 PC A03/MF A01 
ETN-90-96791 


Associated Distributions in the Analysis of Two-Dimensional 


Random Walks. 
N90-24095/3/GAR 061,080 PC A03/MF A01 
ETN-90-96792 


Structure at Infinity of a Structured System. 
N90-24108/4/GAR 061,048 PC A03/MF A01 


ETN-90-96793 


M/G/1 Queue with Permanent Customers. 
N90-24096/1/GAR 061, 064" "PC A03/MF A01 


ETN-90-96794 


Stochastics Realization Problems. 
N90-24097/9/GAR 061,081 PC A03/MF A01 


ETN-90-96795 


Applications of Polyhedral Combinatorics to Multicommodity 


Flows and Compact Surfaces. 
N90-24060/7/GAR 061,032 PC A03/MF A01 


ETN-90-96796 


Short Proofs on Multicommodity Flows and Cuts. 
N90-24061/5/GAR 061,033 PC A03/MF A01 


ETN-90-96797 


Disjoint Homotopic Paths and Trees in a Planar Gr: 
N90-24062/3/GAR 061,034 PC A04/' 


ETN-90-96798 


Belief Networks in Plausible Reasoning. 
N90-24098/7/GAR 061,082 PC A03/MF A01 


ETN-90-96799 
Arithmetic Classification of Perfect Models of Stratified Pro- 


rams (Extended Version). 
{90-24063/1/GAR 061,035 PC A03/MF A01 
ETN-90-96801 


Process Specification Formalism Based on Static Cold. 
N90-23960/9/GAR 060,173 PC A04/MF A01 


ETN-90-96855 
Distributed Bit Complexity of the Ring: From the Anony- 


mous to the Non-Anonymous Case. 
N90-23988/0/GAR 060,125 PC A03/MF A01 


ETN-90-96856 
Axiomatizations for Propositional Logics of Programs. 


ie A01 





NTIS ORDER/REPORT NUMBER INDEX 


N90-23966/6/GAR 
ETN-90-96857 


General Approach to Dominance in the Plane. 
N90-24072/2/GAR 061,042 PC A03/MF A01 


ETN-90-96859 


Efficient Motion Planning for an L-Shaped pened Se 
N90-24073/0/GAR 060,852 A03/MF A01 
ETN-90-96861 


Structured NC. 
N90-23989/8/GAR 


ETN-90-96862 


Finding Minimum Area K-Gons. 
N90-23967/4/GAR _. 


ETN-90-96863 
Computational Geometry and Its Application to Computer 


Graphics. 

N90-23968/2/GAR 060,179 PC A03/MF A01 
ETN-90-96881 

Designing Distributed Algorithms by Means of Formal Se- 


quentially Phased Reasoning. 
N90-23969/0/GAR 060,180 PC A03/MF A01 


ETN-90-96882 
Formal Mechanism for Determining Redundancy and Irrele- 


vance in Hypertext Views. 
060,181 PC A03/MF A01 


060,178 PC A04/MF A01 


060,126 PC A03/MF A01 


* 061,020 PC A03/MF A01 


N90-23970/8/GAR 
ETN-90-96883 


Inverting the Flow of Computation. 
N90-23971/6/GAR 061,059 PC A04/MF A01 


ETN-90-96884 


Formal Methods in Knowledge Representatio 
N90-23972/4/GAR 060,229 


ETN-90-96887 


Semantics of Data Flow Diagrams. 
N90-24181/1/GAR 060,190 PC A03/MF A01 


ETN-90-96888 


Semantics of TRIDL. 
N90-23973/2/GAR 


ETN-90-96889 


Concurrent Clean. 
N90-23974/0/GAR 


ETN-90-96891 
Polarization Effects in lonizing Collisions with Ne*(3-P2)- 


and Ne**(3-D3)-Atoms. 
062,265 PC A09/MF A02 


PC ‘A03/MF AO1 


060,182 PC A03/MF A01 


060,183 PC A04/MF A01 


N90-24127/4/GAR 
ETN-90-96892 


Gevrey Spaces Related to Lie A! 
N90-24109/2/GAR 


ETN-90-96902 


Spectrally Selective Tin oxide and Indium oxide Coati 
N90-23567/2/GAR 060,899 PC A11/M 


ETN-90-96904 


Sparse Approximations of Inverse Matrices. 
N90-24074/8/GAR 061,043 PC A06/MF A01 


ETN-90-96906 


Integrated Silicon Flow Sensors. 
N90-23715/7/GAR 


ETN-90-96907 


Fine-Structure of Categorial Semantics. 
N90-24075/5/GAR 059,741 PC A04/MF A01 


ETN-90-96908 


Dynamic Predicate Logic: Towards a Compositional, Non- 
Representational Semantics of Discourse. 
N90-24076/3/GAR 059,742 PC A04/MF A01 


ETN-90-96909 
Two-Dimensional Modal Logics for Relational Algebras and 


Temporal Logic of Intervals. 
N9O- 24077/1/GAR 061,044 PC A05/MF A01 
ETN-90-96910 


Language in Action. 
N90-24182/9/GAR 


ETN-90-96911 


Modal Logic as a Theory of Information. 
N90-24183/7/GAR 060,208 


ETN-90-96912 


Intensional Lambek Calculi: Theory and Applica’ 
N90-24078/9/GAR 061,045 PC ‘A04/MF A01 


ETN-90-96913 


Early History of Intuitionistic Logic. 
N90-23900/5/GAR 061,019 PC A03/MF A01 


ETN-90-96914 
Remarks on Intuitionism and the Philosophy of Mathemat- 


ics. 
N90-23901/3/GAR 061,088 PC A03/MF A01 
ETN-90-96931 


be jodicity and Recurrence Properties of a Markov Chain 
an Application to an Open Jackson Network. 
N90- 24099/5/GAR 061,083 PC ‘(A03/MF AO1 


ETN-90-96932 
Existence of er penne Policies in Two Multi-Dimen- 


sional a 
N90-24080/5/GAR 061,062 PC A03/MF A01 
ETN-90-96933 


ebras of Operators. 
1,049 PC ‘A07/MF A01 


A02 


060,316 PC A09/MF A02 


059,743 PC A03/MF A01 


PC A03/MF A01 


Contractivity of Runge-Kutta Methods. 
N90-24079/7/GAR 061,046 PC A03/MF A01 


ETN-90-96934 
Note on the Optimality of the Generalized Shortest Queue 


NO024081/3/GAR 061,063 PC A03/MF A01 
ETN-90-96935 

Solution for the Variance-Penalized Markov Decision Prob- 

lem Based on Parametric Linear Programi ——— 

N90-24100/1/GAR 061,065 A03/MF A01 
ETN-90-96937 

Modele de Turbulence au Deuxieme Ordre: Ecoulements 

a ou Stratifies (Second Moment Models of Turbu- 

or Stratified Flow). 

N90-23708/3/GAR 059,576 PC A07/MF A01 
ETN-90-96938 

Contributions a |'Etude des Flammes Parietales Turbulentes 

jie eel sy oe fala aes saaiaaas 


Due to Turbulent Diffusion 
N90-23519/3/GAR 060,080 PC A11/MF A02 


ETN-90-96939 
Modelisation des Ecoulements Turbulents Avec Transferts 
Thermiques en Convection Mixte (Modeling Turbulent Flow 
with Mixed Thermal Convection Transfer). 
N90-23704/1/GAR 061,828 PC A11/MF A02 
ETN-90-96940 
Frottement et Usure des Carbures de Tungstene implantes 
d'lons Azote (Friction and Wear of Tungsten Carbides with 


Ni n lon im ). 
N90-23496/4/GAR 060,961 PC A06/MF A01 


ETN-90-96941 
Etude du Comportement de I’Hexafluorure de 
Soufre Sous sions Transitoires Rapides (Dielectric 
Behavior of Sulfur Hexafluoride Submitted to Rapid Transi- 


tory Overvoltages). 
N90-23520/1/GAR 060,271 PC A07/MF A01 


ETN-90-96942 
Etude et Simulation du Comportement du Transformateur 
en Hautes Fi (Study and Simulation of the Behav- 
ior of a High Frequency Transformer). 
N90-23667/0/GAR 060,304 PC A09/MF AO1 
ETN-90-96943 


Etude Analytique des Phases Tribiochimiques Avec des Ad- 
ditifs Colloidaux. Apport de la Microscopie Filtree en Ener- 

ie (Analytical Study of Tribochemical Phases with Colloidal 
Additives Contributions Made by Energy Filtering Electron 


Microscopy). 

N90-23521/9/GAR 
ETN-90-96944 

Caracterisation Par la Mesure des impedances Electrochi- 


miques et Optoelectrochimiques de Structure Solution Elec- 
trolytique/Isolant/Semiconductor (Eis) — au Point d’Une 
jtoe- 


059,941 PC A06/MF A01 


ct naa‘ Soc, icsing” aa SomconGscing 
‘Ol insula’ “1 
Development o 


Solution Structures. f a Cartographic Analy- 
sis Method for Comsciogadtentens Impedance). 
N90-24144/9/GAR 061,964 PC A08/MF A01 


ETN-90-96945 
Developpement d’UN Appareil de Mesure de Forces de 
Surface et de Nanorheologie (Development of a Device for 
Surface Tension Measurement and Phenomenological Rhe- 


ology). 

£00 33568/0/GAR 060,953 PC A06/MF A01 
ETN-90-96946 

oe and Shape Control in the Rolling of Thin, Wide 


NS0-23539/1/GAR 060,980 PC A05/MF A01 
ETSU-EEP-1 

Gaseous emissions due to eae fuel cycles in the UK. 

DE90508768/GAR PC A03/MF A01 
ETSU-EEP-2 


Abatement of gaseous emissions by energy efficient light- 


ing. 
DE90508769/GAR 060,637 PC A03/MF A01 
ETSU-N-116 


Recent ——— in 

DE90502034/GAR 
EUR-12305-EN 

Activities Pn of the Joint Research Center. Annual 


Report, 1988. 

N90-24222/3/GAR 059,554 PC AO5/MF A01 
FASAC-TAR-90010911 

West European magnetic confinement fusion research. 

DE90010911/GAR 061,874 PC A12/MF A02 
FASAC-TAR-90010912 

Soviet ima; ttern recognition resear 

DE90010912 O/GAR 
ap eit 
netic confinement fusion research. 

061,875 PC A15/MF A02 


the aerodynamics of wind turbines. 
060,516 PC A07/MF A01 


oe0e12 "PC A08/MF A01 


Di 90010913/GAR 
FASAC-TAR-90013227 
Comparative assessment of world research efforts on mag- 


netic confinement fusion 
DE90013227/GAR 061,881 PC A10/MF A02 
FDD/554-89/002-REV-1 


Gamma Ray Observatory (GRO) Dynamics Simulator Re- 
Mathematical tions, Revision 1 


quirements and R 
N90-23447/7/GAR 059,674 PC A19/MF A03 


FEL-89-A267 
of ; Methods and T 
Sa fom Systems: echniques-- 


FHWA/CA/UCB/EERC-84/17-VOL-1 


AD-A225 059/5/GAR 
FEL-89-A281 
KIBOWI: A Training Wargame for the Royal Netherlands 
--Translation. 
AD-A225 061/1/GAR 061,320 PC A03/MF A01 
FEL-89-A368 


060,221 PC AOS/MF A01 


Description of Sea Wave Motion and Its Influence on the 
Altitude Control of Seaskimming Missiles--Transiation. 
AD-A225 066/0/GAR 061,329 PC A03/MF A01 


FEL-89-B277 


GaAs MMIC Mixer for 8-12GHz, Based on 0.5 micrometer 
Gate Length D-MESFETS. Volume 1. Design and Layout-- 


Translation. 
AD-A225 062/9/GAR 060,267 PC A04/MF A01 
FEL-89-B286 


Design of an X-Band PIN Diode Phase Shifter by Computer 


imization--Translation. 
AD-A225 060/3/GAR 060,266 PC A04/MF A01 
FEL-89-B336 


Measurement Results of the FEL-TNO Planar Rectangular 
Near Field Facility (1978-1989)--Translation 
AD-A225 065/2/GAR 060,263 PC A03/MF A01 


FEL-90-B092 
Planar Near-Field Measurement of Non-Reciprocal Anten- 


nas--Translation. 
AD-A225 063/7/GAR 060,262 PC A03/MF A01 
FEL-90-B114 


Feasibility Study of a Non-Reciprocal 
Shifter in the 92-96 GHz Frequency Band--Translation. 
AD-A225 064/5/GAR 060,268 PC A03/MF A01 


FERMILAB-CONF-90/120-A 


with LEP. 


Probing the Big Bang 
N90-2421 S/a/GAR 059,690 PC A03/MF A01 
FERMILAB-PUB-90/49-A 


Baryon and Lepton Number in the Presence 
of Electroweak Fermion-Number Violation. 
N90-24123/3/GAR 


062,263 PC A03/MF A01 
FERMILAB-PUB-90/77-A 
Evolution of Light Domain Walls Interacting with Dark 
Matter, Part 1. 
N90-24211/6/GAR 059,689 PC A03/MF A01 
FERMILAB-PUB-90/89-A 


Periodic Signatures for the Detection of Cosmic Axions. 
N90-24122/5/GAR 062,262 PC A02/MF A01 


FERMILAB-PUB-90/97-A 


Thermal Relics: Do We Know Their Abundances. 
N90-24213/2/GAR 059,691 PC A03/MF A01 


FERMILAB-PUB-90/114-A 
Chiral _— at the Finite Temperature Transition Point 


of QCD. 
N90-24121/7/GAR 062,261 PC A03/MF A01 
FERMILAB-PUB-90/119-A 


N90-24214/0/GAR 267 PC A03/MF A01 


FEW-436 

—- and of Two Strategies for Muiti-item 
Inventory Systems with Joint Replenishment Costs. 
PB90-270158/GAR 059,520 PC A03/MF A01 


FFA-TN-1988-16 


eS Se ns Eee ae eat « 


Prototype Wind Turbine. 
Noo 2s11O/T/GAR 060,542 PC A07/MF A01 


FFA-TN-1989-07 


cages Coens 66 Ons Ceeue teen ee 
ed by a One-Parameter Differential Equation. 
N90-23488/1/GAR 061,980 PC A05/MF A01 


FFA-TN-1989-08 
Low Speed Testing of a Laminar Flow Airfoil in an Adaptive 


Wall Wind Tunnel. 
N90-23363/6/GAR 059,567 PC A05/MF A01 
FFA-TN-1989-30 


Euler Code Predicted Separation at the Airfoil Trailing 


Edge. 

NSO 23964/4/GAR 059,568 PC A03/MF A01 
FFA-TN-1989-45 

—— Testing of Glass Fibre Reinforced Epoxy Using the 


Wisper Sequence. 
N90-23561/5/GAR 060,926 PC A03/MF A01 
FFI-89/7011 


CESAR LOCAL BUS. 
N90-23903/9/GAR 


FFI-89/7012 
Se ee 6:2 toe Gah Oey tee: yp at 


Ground Tracking Stations. 
062,339 PC A03/MF A01 


060,121 PC A03/MF A01 


N90-23446/9/GAR 
FG-8-90 


World Grain Situation and Outlook, August 1990. 
PB90-266024/GAR 059,840 PC A03/MF A01 


FHWA/CA/UCB/EERC-84/17-VOL-1 
i of Highway 


Volume 1 
060,022 PC A15/MF A02 


OR-49 


Under Sei: 
267139/GAR 


December 1, 1990 
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Evaluation of rs os Absorption Characteristics of Highway 


png Ane Seismic Conditions. Volume 2 (Appendices). 
267147/GAR 060,023 PC A14/MF A02 


FHWA/CA/UCB/EERC-84/17-VOL-2 
Evaluation of Energy Absorption Characteristics of Highway 
a under Seismic Conditions. Volume 2 (Appendices). 
PB90-262635/GAR 060,000 PC A13/MF A02 
FHWA/FL/DOT/SMO-89/373 
Enhancement to FDOT Truck —— ‘ew oy 
PB90-267154/GAR 12,402 A04/MF A01 
FHWA/GA-89/8604 


Evaluation of Wildflower Plant Species and Establishment 
Procedures for Georgia Road Sites. 
PB90-264656/GAR 059,652 PC A03/MF A01 


FHWA/GA-90/8908 
ee of Hydrocarbon Contaminates by Soil Remedi- 


P1500-264664/GAR 060,713 PC A03/MF A01 
FHWA/IL/PR-101 


Performance Evaluation of Concrete Overlays. 
PB90-267113/GAR 060,021 PC A03/MF A01 


FHWA/IL/UI-227 


Continuously Reinforced Pavements: Punchouts and Other 
Distresses and Implications for Design. 
PB90-267360/GAR 060,027 PC A18/MF A03 


FHWA/LA-90/228 


Fate of Ethylene Gi in the Environment. 
PEDO SS4ETO/GAR 060,775 PC A06/MF A01 


FHWA/MD-89/03 
General Condition Survey of Continuously Reinforced Con- 


crete Pavement on I-95. 

PB90-267105/GAR 060,020 PC A03/MF A01 
FHWA/MD-89/6 

Effects of Poorly Draining Backfill on Geotextiles for Earth 

Reinforcement of Vertical Soil Slopes. 

PB90-266149/GAR 060,009 PC A04/MF A01 
FHWA/ME-90/8 


Benchmark for Maine Department of Transportation’s A- 
588 Weathering Steel. 
060,024 PC A03/MF A01 


PB90-267261/GAR 
FHWA/NC-89/003 
———— of Pavement Marking Materials for Wet Night 


Condition: 
PB90.264649/GAR 

FHWA/NC-89/004 
Evaluation of Pavement are Materials for Wet Night 
Conditions. 


062,394 PC A09/MF A01 


Executive Sum 
PB90-266206/GAR 


FHWA/NC-89/005 


Pavement craze Program. 
PB90-264615/GA\ 062,392 PC A11/MF A02 


FHWA/NJ-87-006-7751 
Guiderail Delineation. 
PB90-266248/GAR 

FHWA/NJ-88/015 


Route |-78 Shoulder Rehabilitation Evaluation. 
PB90-266354/GAR 060,014 PC A03/MF A01 
FHWA/OH-89/007 


Study to Develop a Base of Data for Joint Repair Tech- 


niques. User’s Manual. 
PB90-266115/GAR 060,007 PC A03/MF A01 
FHWA/OR/RD-90/10 


Evaluation of Performance and Cost-Effectiveness of Thin 
Pavement Surface Treatments. 
060,016 PC A08/MF A0O1 


"062,398 PC A02/MF A01 


062,399 PC A05/MF A01 


PB90-266495/GAR 
FHWA/RD-88/ 181 

Minimizing Embankment Damage during Overtoppi 

PB90-266107/GAR 060,006 PC A11/ 
FHWA/RD-89/199 

nant Stability of Articulated Concrete Block Revetment 

lems durii ertopping Flow. 

Ss 90-266156/GAR 060,010 PC A07/MF A01 

FHWA/RD-90/015 
it of Strength in Cements. Volume 1. 


Developmen 
Report 1986-1987. 
PB90-268525/GAR 059,995 PC A04/MF A01 


FHWA/RD-90/016 


Development of Strength in Cements. Volume 2. Interim 
Report 1987-1988. 
059,996 PC A03/MF A01 


Flow. 
F Ao2 


Interim 


PB90-268533/GAR 
FHWA/SA-90/016 


Older Driver Pilot Program. 
PB90-269994/GAR 


FHWA/TX-90 + 450-3F 
ony te Reaction in Concrete Containing Fly Ash: 


Final Report. 
PB90-267055/GAR 059,991 PC A06/MF A01 
FHWA/TX-90 + 472-3 


— -Four Year Performance Review of Concrete Pave- 

is Made with Siliceous and Lightweight Coarse 

Aagegten On 060,019 PC A04/MF A01 
FHWA/TX-90 + 472-6 


Continuously Reinforced Concrete Pavement Database. 
PB90-267063/GAR 060,018 PC A04/MF A01 
FHWA/TX-90 + 481-5 


Effect of Fly Ash on the Sulphate Resistance of Concrete. 


OR-50 VOL. 90, No. 23 


060,029 PC A03/MF A01 


PB90-267097/GAR 
FHWA/TX-90 + 481-6 
Creep and Shrinkage Properties in Concrete Containing Fly 


Ash. 

PB90-267089/GAR 059,992 PC A07/MF A01 
FHWA/TX-90 + 556-2 

Prestressed Concrete Pavement: In-situ 


Behavior, and Analysis. 
PB90-266099/GAR 060,005 PC A04/MF A01 
FHWA/VA-90/7 


Procedures for the Prioritizing of Road Improvements under 


the Statewide + ae Plan. 
PB90-266222/GAR 060,012 PC A03/MF A01 


FHWA/VA-90/21 


Experimental Mixes to Minimize Rutting. 
PB90-266230/GAR 060,013 PC A03/MF A01 


FL/DOT/SMO-89/370 


Field and Laboratory Study of the Effects of Water Pumping 
Beneath Concrete Pavement Slabs. 
PB90-267121/GAR 059,994 PC A10/MF A02 


FL/DOT/SMO-90/377 


Wetlands for Stormwater Treatment. 
PB90-266214/GAR 060,011 


FL-ER-46-89 


Wetlands for Stormwater Treatment. 
PB90-266214/GAR 060,011 PC A04/MF A01 


FN-471 


Experimental study of the SSC magnet peer criterion. A 
progress report on Fermilab experiment E77! 
DE90013788/GAR 062,174 Pe A03/MF A01 


FN-472 


Linear beam-beam effects for round beams. 
DE90013787/GAR 062,173 PC A03/MF A01 


FN-477 


Resonant impedance in a toroidal beam pipe. 
DE90013786/GAR 062,172 PC A03/MF A01 


FN-491 
Minimum propagating zone of the SSC superconducting 


dipole cable. 
DE90013784/GAR 062,171 PC A03/MF A01 
FNAL/C-90/45-T 


Status of —! py collider physics. 
DE90012666/G 062,026 


FNAL/C-90/46 
Recent developments in high-speed, non-sampling electro- 


magnetic calorimetry. 
DE90013003/GAR 062,032 PC A02/MF A01 
FNAL/C-90/65 


Assuring both quality and creativity in basic research. 
DE90011489/GAR 059,543 PC A02/MF A01 


FNAL/C-90/87 


Cooperative processes software (CPS). 
DE90013848/GAR 060,152 PC A02/MF A01 


FNAL/C-90/88 


Use of UNIX in large online processor farms. 
DE90013849/GAR 060,153 PC A02/MF A01 


FNAL/C-90/94 


Neural network tutorial for high energy physicists. 
DE90013847/GAR 062,181 PC A03/MF A01 


FNAL/C-90/127-E 
Xe/D(sub 2) cross-section ratios at low X(sub Bj) from 


muon scattering at 490 GeV/c. 
DE90014385/GAR 062,257 PC A02/MF A01 
FNAL-TM-1661 


Motion contro! of the accumulator bey wires. 
DE90012048/GAR 7 PC A03/MF A01 


FNAL-TM-1663 
Application of differential geometry to SSC magnet end 


winding. 
DE90013526/GAR 062,096 PC A03/MF A01 
FNAL-TM-1664 


Guidelines for structural bolting in —> with the 
AISC ninth edition ‘Manual of Steel Constructio 
DE90012046/GAR 059,816 PC A02/MF A01 


FNAL-TM-1665 


Vacuum deposition system. 
DE90013524/GAR 


FNAL-TM-1666 
Fast online event display for a high intensity fixed-target 


spectrometer. 
DE90012047/GAR 062,006 PC A02/MF A01 
FNAL-TM-1667 


Fermilab Library projects. 
DE90012043/GAR 


FNAL-TM-1668 
Fermiiab Library directions. 
DE90013525/GAR 


FOA-C-30570-8.3 
Investigation of the Time-Spread in Overdense Meteor 


Trails. 

PB90-267022/GAR 060,108 PC A03/MF A01 
FOP-8-90 

ong Oilseed Situation and Market Highlights, August 


PB90-266057/GAR 059,641 PC A04/MF A01 


059,993 PC A15/MF A02 


Instrumentation, 


PC A04/MF A01 


PC A03/MF A01 


060,853 PC A03/MF A01 


060,811 PC A03/MF A01 


062,095 PC A01/MF A01 


FRCEA-TH-213 
Photo-oxidation and photo-reduction of the ruthenium com- 
plex tris (2,2’bipyridine) in an organic medium. Applications 
= oe cells and photoinduced redox ca- 
Dt (90801039/GAR 061,104 PC A09/MF A01 
FRNC-TH-3465 


Algorithms for the calculation of liquid-vapor equilibriums 
and the setting of parameters characterizing heavy petrole- 


um fractions. 
DE90506105/GAR 060,484 PC A11/MF A02 
FRNC-TH-3576 


Contribution to the structural study of petroleum deposit 
fluids by nuclear magnetic resonance. 
DE90501036/GAR 060,481 PC A08& 


FRNC-TH-3596 


Experimental study of pulverized coal combustion in a sim- 
plified vertical furnace with heat exchan . Operati 
rameters in function of fuel characteristics and control pa- 
rameters. Application to kinetics of mass and heat ex- 
change and study of ash deposits on exchanger walls. 
DE90506130/GAR 060,059 A08/MF A01 


FRNC-TH-3597 
Development of a general method for photovoltaic system 


analysis. 

DE90501908/GAR 060,574 PC A09/MF A01 
FRNC-TH-3600 

New methods of well-logging data analysis. Sedimentologic 


study of an oil field. 
DE90501905/GAR 059,983 PC A14/MF A02 
FRNC-TH-3601 


Developments in the EPR pulling method for Si polycrystal 
ribbons and photocells production. 
DE90501899/GAR 060,573 PC A08/MF A01 


FRNC-TH-3604 


Study of an active solar system with a low temperature dis- 
tribution and a centralized storage. 
DE90501900/GAR 059,802 PC A07/MF A01 


FSGTR/INT-273 


RXWINDOW: Defini Windows of Acceptable Burning 
Conditions Based on ired Fire Behavior. 
PB90-266552/GAR 061,352 PC A04/MF A01 


FSGTR-NE-142 


Bulletin of Hardwood Market Statistics: Sprii 
PB90-266255/GAR 061,348 


FSGTR-PNW-258 


Stereo Photo Series for Quantifying Forest Residues in the 
cee ee Type of the Willamette National Forest. 
PB90-265869/GAR 061,345 PC A04 


FSGTR-RM-193 
Use of Wilderness for Personal Growth, Therapy, and Edu- 


cation. 
PB90-266347/GAR 062,419 PC A10/MF A02 
FSRB-NE-115 


West aoe Timber Products Output, 198 
PB90-266131/GAR 061,347 Bc A03/MF A01 


FSRB-NE-116 


Pulpwood Production in the Northeast, 1988. 
PB90-266263/GAR 061,349 PC A03/MF A01 


FSRN/INT-392 


Representing Growth Response to Fertilization in the Prog- 
nosis Model for Stand Development. 
PB90-266008/GAR 061,346 PC A02/MF A01 


FSRP/INT-429 


Predicting Equilibrium Moisture Content = Some Foliar 
Forest Litter in the Northern Rocky Mountai 
PB90-268343/GAR 061,353 PC A03/MF A01 


FSRP-NC-293 
Bird Densities and Diversity in Clearcut and Mature Oak- 


Hickory Forest. 
PB90-266578/GAR 061,439 PC A03/MF A01 
FSRP-NE-642 


Individual-Tree Probability of Survival Model for the North- 


eastern United States. 
PB90-266271/GAR 061,350 PC A03/MF A01 
FSRP-RM-291 


Model- ndent and Design-Dependent Sampling Proce- 


dures: A Simulation Study. 
PB90-266313/GAR 061,351 PC A03/MF A01 
FSRP-SO-257 


Volume Tables for Young Plantation-Grown Hybrid Mahi 

ny (‘Swietenia macrophylla x S. mahagoni’) in the Luquillo 
Experimental Forest of lo Rico. 

PB90-268616/GAR 061,354 PC A03/MF A01 


FTD-ID(RS)T-0886-88 


‘Energy Source’ Rocket of the Soviet Union. 
AD-A224 938/1/GAR 060,085 PC A03/MF A01 


FWS-82/11.115 
Species Profiles. Life Histories and Environmental Require- 
ments of Coastal Fishes and Invertebrates (South Florida). 


Reef-Building Tube Worm. 
061,700 PC A03/MF A01 


Ao3/MF A01 


AD-A224 /9/GAR 
FWS-82/11.116 

Species Profiles. Life Histories and Environmental Require- 

ments of Coastal Fishes and Invertebrates (Pacific North- 


west). Sockeye Salmon. 
AD-A224 838/3/GAR 061,698 PC A03/MF A01 
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FWS-82/11.119 


Species Profiles. Life Histories and Environmental Require- 
ments of Coastal Fishes and Invertebrates (Pacific North- 


west). Lingcod. 
AD-A224 839/1/GAR 061,699 PC A03/MF A01 
FWS-82/11.121 


Species Profiles. Life Histories and Environmental Require- 
ments of Coastal Fishes and Invertebrates (Pacific South- 


west). Dungeness Crab. 
AD-A224 837/5/GAR 061,697 PC A03/MF A01 
FWS-82/11.126 


Species Profiles. Life Histories and Environmental Require- 
ments of Coastal Fishes and Invertebrates (Pacific North- 


west). Pacific ara 

AD-A224 836/7/GA\ 061,696 PC A03/MF A01 
GA-A-18969 

Studies of plasma jpegs in toroidal pinches. 

DE90013468/GAR 061,884 PC A03/MF A01 
GA-A-19862-VOL.1 

GA-4/GA-9 legal weight truck from reactor oe fuel ship- 


casks. Preliminary design — Volume 
Be80013718/GAR 567,600 PC A99/MF ADA 


GA-A-19862-VOL.2 


GA-4/GA-9 legal weight truck from reactor spent fuel ship- 
ping casks. Preliminary design report. 
DE90013719/GAR 061,601 PC A99/MF A04 


GA-A-20057 
Experiments at m elongations in Dill-D. 
DE90013217/GA\ 061,880 
GA-A-20058 
Comparison of thermal and a momentum transport in 
neutral beam-heated hot-ion H- and L-mode discharges in 


Dill-D. 
DE90014121/GAR 061,899 PC A02/MF A01 
GA-A-20076 


Saamepatce of toroidal energy deposition asymmetries in 


DE90014362/GAR 061,479 PC A03/MF A01 
GA-A-20085 
Effects of carbonization on the confinement properties of 


the Dill-D H-mode. 
DE90013297/GAR 061,882 PC A01/MF A01 
GAO/NSIAD-89-102FS 


Space Funding: Nasa and DOD Activities for Fiscal Years 
1981 Through 1989. Fact Sheet for the Chairman and the 
Ranking “Minot Member, Subcommittee on Science, 
Technol Space, Committee on Commerce, Sci- 
ence, and Transportation, US Senate. 
N90-24187/8/GAR 059,552 PC A03/MF A01 


GAO/NSIAD-90-91 
Test and Evaluation: A Proposed Framework for Measuring 


the Use of Test Facilities. 
AD-A225 162/7/GAR 061,336 PC A03/MF A01 
GAO/NSIAD-90-154FS 


Military Space Programs: An Unclassified Overview of De- 
fense Satellite Programs and Launch Activities. 
AD-A225 014/0/GAR 062,292 PC AOS5/MF A01 


GAO/NSIAD-90-168 
Electronic Warfare: Need to Strengthen Controls Over Air 


Force Jammer Program. 
AD-A224 923/3/GAR 060,240 PC A03/MF A01 
GAO/NSIAD-90-226 


Strategic Weapons. Long-Term Costs are not Reported to 


the Congress. 
AD-A228 161/9/GAR 061,323 PC A0S5/MF A01 
GAO/RCED-88-160 


Aviation Security: Corrective Actions joe rong But Better 
Inspection Guidance Still Needed. Report to the Chairwom- 
an, Government Activities and Transportation Subcommit- 
tee, — on Government Operations, House of Rep- 


resenta’ 

N90-28367/7/GAR 062,410 PC A03/MF A01 
GARRETT-31-8071(2) 

Advanced Turbine Technology Applications Project 


(ATTAP). 1989 Annual report. 
DE90013305/GAR 060,878 PC A10/MF A02 


GL-TR-89-0286 
Organization, Access, and loration Facilities for Large 
— Databases: DATSAV Surface Meteorological 
AD-A225 132/0/GAR 059,710 PC A03/MF A01 
GL-TR-90-0025 


Propagation of Regional Phases in the Basin and 
AD-A224 862/3/GAR 060,249 PC AOS/M ‘A01 


GL-TR-90-0156 
Reprint:Observations of AR 5395 in Coronal Emission 


Lines. 

AD-A225 186/6/GAR 059,671 PC A02/MF A01 
GL-TR-90-0159 

High Resolution Photographic Stokes Polarimetry of Small 


Scale Magnetic Flux. 
059,668 PC A03/MF A01 


PC A02/MF A01 


AD-A225 181/7/GAR 
GL-TR-90-0162 


Helium Resonance Lines in the Flare of 15 June, 1973. 
AD-A225 185/8/GAR 059,670 PC A03/MF A01 


GL-TR-90-0163 
High Resolution Observations of the Solar Corona: Why 
and How. 


AD-A225 184/1/GAR 
GL-TR-90-0185 
ee Se eae A ae eee Senate 
Currents: The 


and Field-. February 1986 Storm. 
AD-A224 864/9/GAR 059,695 PC A03/MF A01 
GRI-89/0263.1 


Evaluation of Treatment Tech peteaien So tenes as 
a Water/Waste on ee and Site 

Ri Volume 1. Topical Report lember 1988- 
October 1989. 

PB90-271842/GAR 060,719 PC A11/MF A02 


GRI-89/0263.2 
Evaluation of Tri in the Natural Gas 


eatment Technologies 
pone Tong sm Water/Waste an en and Site 
R Volume 2. Topical Report lember 1988- 
October 1989. 
PB90-271859/GAR 060,720 PC A09/MF A02 


GRI-89/0263.3 


Evaluation of Treatment Technologies in the Natural Gas 
tee eee Water/Waste Ma and Site 
R Volume 3. Topical Report 1988- 
October 1989. 


PB90-271867/GAR 060,721 PC A17/MF A03 
GRI-90/0038 
pager of a Gas ee, Chiller. Annual Report 
1988-November 1988 


January 3 
PB90-270414/GAR 059,812 PC A05/MF A01 
GRI-90/0045 


059,669 PC A03/MF A01 


Pyrometamorphism Resulting from in situ Coal Fires in 
Nature: A Review of the Literature. Topical Report, March 


1987-, 1990. 

PB90-27! /GAR 061,427 PC A04/MF A01 
GRI-90/0109 

Molecular Theory and Computer Simulation Studies of Nat- 
ural and Synthetic Gas Mixtures. Annual Report January 1- 


December 31, 1989. 
PB90-270422/GAR 060,490 PC A07/MF A01 
GRI-90/0110 
Thermodynamic and Transport Properties of Natural Gas 
—_ Annual Report January 1, 1989-December 
PB90-269606/GAR 060,487 PC AO5/MF A01 
GRI-90/0138 


Evaluation of SCR NOx Controls for Small Natural Gas- 
‘ueled Prime Movers. Phase 1. Topical Report. 
060,076 PC A03/MF A01 


GRI-90/0145 


Emissions Reduction from MSW Combustion Systems 
Using Natural Gas. Task 2. Pilot-Scale Assessment of 
Emissions Reduction Strategies. Final Report August 1987- 


October 1989. 

PB90-269648/GAR 060,656 PC A06/MF A01 
GRI-90/0151 

brag ey ee Thermal | in Coals 

i ee . Annual 

Report 1989-April 1990. 

PB90-270372/GAR 060,488 PC AO5/MF A01 
GRI-90/0154 


Combustion in Turbulent Jets and — 
Report-Phase 1 (January 1, 1987- ). 
PB90-269655/GAR 060,062 PC A05/MF A01 


GRI-90/0163.1 
ee en Oa Task 
Le an ere = Catalysis. Final Report September 
1906-Gemiember 1 § 
PB90-269622/GAR 060,438 PC A06/MF A01 
GRI-90/0163.2 
Testing of Novel Catalytic Coal Gasification Concepts. Task 
z a Final Report September 1986-Sep- 
PB90-269630/GAR 060,439 PC A04/MF A01 
GRI-90/0177 © 
Novel Catalytic Materials for Methane Activation and Selec- 
tive cag Hydrocarbons. Final Report September 


PROO-2700 /GAR 060,489 PC A03/MF A01 

GRI-90/0186 
Reservoirs. potty noe 

January 

PB90-269614/GAR 061,425 PC A05/MF A01 
GRI-90/0200 

Chemical and Caialytic Activation of Methane by M 

eee 1068 August 

PB90-270430/GAR 059,947 PC A05/MF A01 
GRI-90/0217 


Workshop on Plastic Pipe Location, Westin Chicago Hotel, 


Chicago, Illinois, 1-2, 1990. 
PB90-270448/GAR SAN 060,491 PC A07/MF A01 
GRS-A-1565 
eoeermnoen. 9 Rear auf Systemkomponenten von LWR-Aniagen 
Stoerfalitransienten. (Loads on LWR piant com- 
— during transients). 
B/B90-81395/GAR 061,656 PCE11 
GRS-A-1587 
Strahlenexposition der Arbeitskraefte und radioak- 
tiver Stoffe mit der Fortiuft bei der Wi 


larbeitungsan- 
lage Karlsruhe. (Occupational radiation exposure and gase- 


IAF-89-318 


ous radioactive releases of the Karlsruhe reprocessing 


). 
1B/B90-81391/GAR 
GRS-A-1588 
Verhalten der RBMK-1000-Aniage bei Reaktivitaetsstoer- 


shungen. 
reactivity dis- 
Pasay one 


060,688 PC E09 


faellen im Teillastbereich - ——_- U 
(Behaviour of the ean plant duri 
—" under part load reduction - 
115/890-81993/GAR 

GSI-90-05(PREP) 
Structure of the 
TIB/B90-81438/ 


GSI-90-08 
Inelastische Streuui 
(232) Th+ (206) ( ing 
anetr inte est 2) Th+ (206) Pb at the Coulomb 
TIB/B90-81430/GAR 062,287 PC E09 
GSI-90-18(PREP) 
Energy-loss measurements with heavy ions at relativistic 


TIB/ 890-81 428/GAR 062,285 PC E07 
GSI-90-20(PREP) 


061,655 PC E07 


pe eae 
062.268 PC E09 


us-nucleus interacti 
TIB/B90-81429/GAR 
H-1582 
Stars: An Integrated General-Purpose Finite Element Struc- 
Aeroservoelastic Analysis Computer 


062,286 PC E07 


tural, Aeroelastic, and 


N90-23768/6/GAR 
H-1625 

Estimating Short-Period Dynamics Using an Extended 

Kalman Filter. 

N90-23392/5/GAR 059,611 PC A03/MF A01 
HA-630/04245 

poecee pres monobron —— (Develop- 

DE90767955/GAR 060,522 FBC AOS/MF A01 
HCA-1-87 


Implementing DRGs at Silas B. Any emg Army Community Hos- 
pital: Enhancement of Utilizat leview. (Final Report for 


July 21, 1989-June 21, 1990). 
060,791 PC A06/MF A01 


061,982 PC A08/MF A01 


AD-A224 858/1/GAR 
HCFA/SW/MT-90/008 


Outpatient Code Editor (OCE), Version gt ape mes 
PB90-591720/GAR 060,787 Subscription 


HCFA/SW/MT-90/009 
Outpatient Code Editor (OCE), Version 5.2 (for non-Hospi- 


tals). 
PB90-591710/GAR 060,786 Subscription 
HDL-TR-2184 
Mobility of Nonequilibrium ion Electrons in Air. 
AD-A224 909/2/GAR 061,994 PC A04/MF A01 
HEC-PR-90-03 
Phase 1 ome he ta Investigation of the Caliente 


Creek Drainage 
AD-A224 859/9/GAR 059,970 PC A06/MF A01 
HEC-TD-29 


Simulation of Reservoir Systems with HEC-5 on a Personal 


Computer. 
AD-A225 192/4/GAR 059,980 PC A03/MF A01 
HEC-TP-129 


Status -_ New C ilities of HEC-6; 


AD-A225 5 194/0/GAR ‘gore 059,982 a2 PC A ‘A03/MF A01 
HEC-TP-130 

Estimating Sediment 

AD-A225 193/2/GAR 
HHS/1IG/OAI/6-89-00911 

— Paternity Establishment Practices. Technical 

PB90-260894/GAR 062,421 PC A04/MF A01 
HRI-150 

Extent of Ozone Injuries in ‘Pinus strobus’ Populations of 

Five Eastern National Parks in 1986. 

PB90-265133/GAR 061,344 PC A05/MF A01 
HSD-TP-90-026 

SS ae Rages 6 ee Cae 


pled R; Waves. 

AD-A225 105/6/GAR 061,358 PC A03/MF A01 
HSD-TR-90-021 

Evaluation of Potential Damage to Unconventional Struc- 


tures by Sonic Booms. 
AD-A225 029/8/GAR 059,589 PC A12/MF A02 
HSD-TR-90-25 


Seismic Response to Sonic 


Waves. 
AD-A225 104/9/GAR 
HW-16047 


Effect of temperature on the 
DE90013951/GAR 


|AF-89-318 
Recent Implementations on Ceramic Composites and Ther- 
mostructural Materials. 
N90-23489/9/GAR 060,920 PC A03/MF A01 


December 1,1990 OR-51 


and Yield on Alluvial Fans. 
059,981 PC A03/MF A01 


Boom-Coupled Rayleigh 
061,357 PC A12/MF A02 


reactivity absorbed by xenon. 
062,188 PC A02/MF A01 
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IAF-89-382 


ISO Attitude and Orbit Control Subsystem 
N90-23467/5/GAR 062,344 PC A02/MF A01 


IBP-WB-17/1987 
Passive Solarenergienutzung in bewohnten Eigenheimen. 
und energetische fuer das Solar- 
en. (Passive solar systems for inhabited 
‘ and energetic analysis of 
the i en solar house). 
TIB/A90-81404/GAR 
IBP-WB-23/ 1988 


Passive serge pm in bewohnten Eigenheimen. 
Messergebnisse und fuer das kon- 
ventionelle Referenzhaus in Landstuhl. (Passive solar sys- 
tems for inhabited — buildings. Measurements and en- 
ergetic analysis of the conventionally built Landstuhl refer- 


ence house). 
T15/A90-81405/GAR 060,582 PC E07 

ICASE-90-20 
Cost of = ge Synchronization in Parallel Discrete 


Event 
N90-2391 B/O/GAR 060,165 PC A03/MF A01 
ICASE-90-38 


Network Flow Model for Load Balancing in Circuit-Switched 


Multicomputers. 

N90-23977/3/GAR 060,105 PC A03/MF A01 
ICASE-90-48 

Use of Lanczo’s Method to Solve the Large Generalized 

Symmetric 


ym Eigenvalue Problem in Parallel. 
AD-A224 941/5/GAR 059,822 PC A03/MF A01 
IDA-D-406 


intense Laser-Matter Interactions. An <. sgge to Laser 
Driven Electronic and Nuclear Energy Transf 
AD-A224 787/2/GAR 061,993 PC ‘(A04/MF A01 


IDA-D-487 


Physics of eae Air. Pt. 1. Basics. 
AD-A224 584/3/GA\ 061,988 PC A06/MF A01 


IDA/HQ-87-32922 


Intense Laser-Matter Interactions. An Approach to Laser 
Driven Electronic and Nuclear Energy Transfer. 
AD-A224 787/2/GAR 067,993 PC A04/MF A01 


IDA/HQ-88-33544 
Physics of High-T: 
AD-A224 584/3/GA\ 

IDA/HQ-89-034866 

the Ada Compiler Evaluation Capability (ACEC) 


060,581 PC E07 


ture Air. Pt. 1. Basics. 
061,988 PC A06/MF A01 


Merging 2 
and the Ada Evaluation System (AES) 


AD-A224 583/5/GAR 
IDA/HQ-90-35296 


Devising an Arms Control Proposal for Tactical Air Forces. 
AD-A224 582/7/GAR 061,316 PC A03/MF A01 


IDA-P-2311 
Merging the Ada Compiler Evaluation Capability (ACEC) 
and the Ada Evaluation System (AES). 
AD-A224 583/5/GAR 060,130 PC A04/MF A01 
IDA-P-2373 


Devising an Arms Control Proposal for Tactical Air Forces. 
AD-A224 582/7/GAR 061,316 PC A03/MF A01 


1EA/CR-90/05/GAR 
Power Generation from Lignite. 
1EA/CR-90/05/GAR 
IEA/CR-90/06/GAR 


NOx Control Technologies for Coal Combustion. 
IEA/CR-90/06/GAR 060,639 PC$112.00 


1EACR/19 


Power Generation from Lignite. 
IEA/CR-90/05/GAR 


1EACR/24 


NOx Control Technologies for Coai 
1EA/CR-90/06/GAR 


lEE-SR-213 
Kan taiheiyo chiiki no sekiyu furo ni kansuru shorai tenbo. 
(Future prospect for petroleum flow in circum-Pacific area). 
DE90503381/GAR 060,483 PC A09/MF A01 


IFSR-338 
Stochastic and collisional diffusion in two-dimensional peri- 
odic flows. 
DE90014335/GAR 061,825 PC A03/MF A01 
1H-104 


Nant-y-Moch Grassland Improvement Study. 
PB90-269754/GAR 060,756 PC E07/MF E07 


HTRI-L06234 


inhalation Toxicity of Single Materials and Mixtu 
AD-A224 937/3/GAR 061,244 PC ‘A06/MF AO1 


IJS-P-300 
Porochilo o delu "ooo v letu 1986. (Jozef Stefan Institute 


060,823 PC A07/MF A01 


060,130 PC A04/MF A01 


060,366 PC$108.00 


060,366 PC$108.00 


Combustion. 
060,639 PC$112.00 


Iilinois Scrap Tire Management S' 
PB90-266164/GAR 


ILA-87-B-08 


Erweiterung des Stuttgarter Hoehenpruefstandes. Schiuss- 
bericht. (Enhancement of the Stuttgart altitude test facility. 


Final report). 
TIB/A90-81384/GAR 059,635 PC E07 


OR-52 VOL. 90, No. 23 


060: 714 PC A10/MF A02 


ILL-PR-101 


Performance Evaluation of Concrete Overlays. 
PB90-267113/GAR 060,021 BC A03/MF A01 


ILR-MITT-228(1989) 


Finanzierung von Raumfahrt ea. Entwicklung 
Einer Projektfinanzierung fuer Ein Ssps (Financing of Large 
Space Transportation Projects: Research on the Financial 


Project for the Ssps). 
N90-23456/8/GAR 062,300 PC A03/MF A01 
IMET-TR-90-02 
Improved Meteorological Measurements from Buoys and 
Ships (IMET): Preliminary Comparison of Humidity Sensors. 
PB90-265992/GAR 059,716 PC A04/MF A01 


INIS-MF-12118 
Gross properties of nuclei and nuclear excitations. Proceed- 


ings. 

TIB/B90-81442/GAR 062,289 PC E9S 
INIS-SU-163 

12. European crystallographic meeting. V. 2. Collected ab- 


stracts. 
DE90706092/GAR 061,962 PC A19/MF A03 
10S/CRUISE-211 


RRS CHARLES DARWIN Cruise 35/88, 13 October-17 No- 
vember, 1988. GLORIA Study of the Easter Microplate, 


East Pacific Rise. 
PB90-269663/GAR 061,753 PC E06/MF E06 
10S/CRUISE-212 


RRS DISCOVERY Cruise 188, 24 January 24-February 
1990. GLORIA and TOBI Surveys of the Continental Slope 


and Rise around Canary Islands. 
PB90-269671/GAR 061,754 PC E06/MF E06 


IPNO-TH-87-82 


Signals of a phase transition in nuclear breakup. 
DE90756442/GAR 062,259 PC A02/MF A01 


IPP-2/306 


Far forward scattering of CO sub 2 laser radiation by 
plasma density fluctuations in the W VII-A stellarator. 
TIB/B90-81427/GAR 061,906 PC E07 


IRF-SR-202 
Intensity Expression Organising Spectral Line Intensity 


Data. 
N90-23513/6/GAR 062,260 PC A03/MF A01 
IRIA-213400-32-T 


Diffractive Optical Elements. 
AD-A224 954/8 


1S-T-1354 
Searching for heavy fermion materials in Ce intermetallic 


compounds. 
DE90011809/GAR 060,970 PC A07/MF A01 
1S-T-1476 


Effect of manganese on the onset of the stage 2 reaction 

in an austempered ductile iron matrix. 

DE90011804/GAR 060,939 PC A04/MF A01 
IS-T-1477 

Gas ene Syne fe pd determination of water in organic 

compounds of organic compounds in water after steam 


distillations. 
059,848 PC A06/MF A01 


061,845 Not available NTIS 


DE90011734/GAR 
IS-T-1478 


High temperature x-ray diffraction and Landau theory inves- 
tigation of order-disorder transition in defect NaCl-type 


solids. 
DE90011807/GAR 059,908 PC A06/MF A01 
IS-T-1479 


Sand and gravel mine operations and reclamation planning 


using microcomputers. 
DE90011811/GAR 061,389 PC A08/MF A01 
IS-T-1480 


Spectral hole burning studies of Photosystem |. 
DE90011737/GAR 061,109 PC A0S/MF A01 


1S-T-1481 


Interaction of small oxygenated fluorocarbons and hydro- 

carbons with the Ru(001) surface. 

DE90071749/GAR 059,907 PC A10/MF A02 
ISAS-635 


Simulation Test for the Relative Motion of Separated sub- 
Boosters on M-3S2 with Nearly Half a Model Vehicle St- 
735 and Their Motion Analyses Using Inertial Sensors 


Output. 
N90-23471/7/GAR 062,303 PC A03/MF AO1 


ISBN-0-309-04176-7 
——- = U.S. Computer Industry Competitive: Defining 


the Agend 
PB90- 268418/GAR 059,555 PC AO5/MF A01 
ISBN-0-309-04850-8 


Forecasting the Basic Inputs to Transportation Planning at 


the Zonal Level. 
PB90-272030/GAR 062,429 PC A04/MF A01 
ISBN-0-309-04853-2 


Effective Utilization of Street Width on Urban Arterial 
PB90-271792/GAR 060,030 PC (A04/MF A01 


ISBN-0-309-04905-9 
Design and Construction of Bridge Approaches. 
PB90-267329/GAR 060,026 PC A04/MF A01 
ISBN-0-309-04906-7 
Computer-Aided Design and — Systems. 
PB90-262254/GAR 059,998 PC A03/MF A01 


ISBN-0-309-04907-5 


Signing Policies, Procedures, Practices, and Fees for Logo 
and Tourist-Oriented Directional Sign ai 
PB90-268475/GAR 5 PC A04/MF A01 


ISBN-0-309-04908-3 
Innovative Strategies for Upgrading Personnel in State 


ee 
PB90-267337/GAI 059,536 PC A03/MF A01 
ISBN-0-309-05008-1 
Data Resources for National Transportation Decision 


poy Rn 
PB90-267287/GAR 062,427 PC A05/MF A01 
ISBN-0-7008-0385-8 


Coil bt International Conference Proceedings. Held in 
Wembley, United Kingdom on September 6-8, 1988. 
ERATL-! 102, GAR 060,303 PC$131.00 


ISBN-0-8406-0367-3 


Reporting Chronic Conditions in the National Health Inter- 
view Survey: A Review of Tendencies from Evaluation 
Studies and Methodological Test. 

PB90-267428/GAR 060,783 PC A04/MF A01 


ISBN 0-87079-594-5 


Freshwater wetlands and wildlife 
DE90005384/GAR 


ISBN 0-87371-417-2 


Energy and climate change. Report of ~ 7 Multi-Labo- 
ratory Climate Change Committee: Revisio 
DE90013527/GAR 059,721 PG A08/MF A01 


ISBN-0-903314-65-7 
Model of Manufacturing Sector Investment and Employ- 


ment Decisions. 
PB90-273384/GAR 059,838 PC E06/MF E06 
ISBN-0-948540-16-8 


Nant-y-Moch Grassland Improvement Study. 
PB90-269754/GAR 060,756 PC E07/MF E07 


ISBN 3-922010-49-0 


Strahimotor - 1932. (Jet engine - 1932). 
TIB/B90-81371/GAR 


ISBN 3-9801741-2-3 
Entwicklung von Verfahren zur Gewinnung von Kraftstoffen 
und anderen Produkten auf S' sbasis unter Ver- 
wendung spezieller, neuer Zeolithkatalysatoren. Abschluss- 
bericht. (Development of process for obtaining fuel and 
other products ~~ = synthetic gas, using special new 
zeolite analysers. Final report). 
DE90502418/GAR_ 060,424 PC A04/MF A01 
ISBN 3-9802243-1-7 


Zukunftsorientierte Waermeversorgung fuer Institute der 
Energietechnik der Universitaet Stuttgart. (Future-oriented 
pees of heating systems of the institutes of energy engi- 


of Stuttgart University). 
TIB/A 1413/GAR 060,583 PC E07 


ISBN 90-375-0261-X 
Verzuringsonderzoek bij ECN. (ECN research on acidifica- 


tion). 
DE90797094/GAR 060,638 PC A03/MF A01 
ISBN 90-5242-058-0 


Warmtepompen in de glastuinbouw. Technisch-econo- 
mische evalutatie in samenwerking met het IMAG. (Heat 
pumps in the Dutch glass-house industry). 

DE90767944/GAR 059,646 PC A04/MF A01 


ISBN-90-9002609-6 
Acoustic Measurements on Real and Synthetic Reservoir 


Rock. 
PB90-266958/GAR 061,410 PC A09/MF A02 
ISBN-90-9003020-4 
Common Pog og Point Stacking: A Macro Model Driven 
loveout. 


ed to ye de 
90-221052/ 061,394 PC A10/MF A02 
PR tec 


Spectrally Selective Tin oxide and Indium oxide Coati 
N90-23567/2/GAR 060,899 PC A11/M ‘02 


ISBN-91-7848-156-2 
Malade Fuktspaerrar i Golvkonstruktioner (Painted Moisture 


Barriers in ey | Systems). 
PB90-267006/GAI 059,819 PC A04/MF A01 


ISBN-91-7848-210-0 
TASEF: ease Analysis of Structures Exposed to 


Fire. User’s Manual. 
PB90-267030/GAR 059,821 PC A09/MF A01 
ISBN-91-7848-218-6 


Regler by An gat av Foenster (Certification of Win- 
059,820 PC A03/MF A01 


061,428 PC A99/MF E12 


060,093 PC E14 


dows by 
PB90-267014/GA 
ISBN-92-9029-170-2 


Power Generation from Lignite. 
IEA/CR-90/05/GAR 


ISBN-92-9029-177-X 


NOx Control Technologies for Coal Combustion. 
IEA/CR-90/06/GAR 060,639 PC$112.00 


ISBN-951-22-0248-4 
Three-Dimensional Viscous/Inviscid Coupling in Subsonic 


PB90-270257/GAR 059,585 PC A03/MF A01 


060,366 PC$108.00 
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ISBN-95 1-22-0256-5 
lon Exchange Dynamics and Soil Acidification: Model De- 


velopment and Testing. 
PB90-269812/GAR 061,451 PC A04/MF A01 
ISBN-951-22-0299-9 


ce Study of Self-Tuning Adaptive Control for 


her Flotation. 
PB90-270166/GAR 061,426 PC A03/MF A01 


ISBN-95 1-38-3569-3 


Quality forme of Safety Analysis. 
PB90-266909/GAR 060,833 
ISBN-951-38-3572-3 


Abrasion of Concrete by Ice in Arctic Sea Structu 
PB90-266917/GAR 061,768 PC ‘407 /MF AO1 


ISBN-951-38-3575-8 
Vaesymismitoitus 1990 (Fatigue —~ 19: 
PB90-266941/GAR 060,944 PG A15/MF A02 
ISBN-951-38-3617-7 


Mathematical Modelling of Deformation Mechanisms in Ice. 
PB90-267550/GAR 061,765 PC A11/MF A02 


ISBN-95 1-38-3704-1 


Vapour Cloud ——— in the Risk Assessment of Major 
Toxic Hazards: Effect of Relative Humidity. 
PB90-267543/GAR 060,654 PC A06/MF A01 


ISBN-95 1-38-3705-X 
Mechanical Properties of Submerged Arc Welds with Metal 


Powder Addition. 
PB90-267535/GAR 060,945 PC A03/MF A01 
ISBN-951-666-288-9 


} meee rd of a Spark Assisted Direct Injection Multifuel 
Diesel Engine Especially for Alcohol Fuels. 
N90-2374 /0/GAR 060,081 PC A05/MF A01 


ISI/RR-89-220 
From Systemic-Functional Grammar to Systemic-Functional 


Text Generation: Escalating the Excha 
AD-A224 689/0/GAR 059,736 PC A03/MF A01 


ISI/RR-89-241 
Model Checking for Linear Temporal Logic: An Efficient Im- 


RO -A225 189/0/GAR 061,008 PC A03/MF A01 

ISI/SR-88-255 
m in Com Technology. 

AD ADoS 924 NIGAR a aa 060,220 PC A07/MF A01 
ISL-AO-213/89 

ISL Hypersonic Shock Tunnel and Its Instrumentation. 

PB90-270141/GAR 059,634 PC E05/MF E05 
ISL-R-109/89 


Mesure de |’Entrainement de |’Air par un Jet Libre au 
Moyen de la Velocimetrie Laser et de la Diffusion Raman 
Spontanee (Measurement of Free-Jet Air Entrainment 
Using Laser Velocimetry and Spontaneous Raman Scatter- 
ing) (Messung der Luftmitfuehrung Durch einen Freistrahl 
— Laser-Velozimetrie u Spontaner Raman- 


PESO 208711/GAR 059,579 PC E06/MF E06 
ISL-R-118/89 

Mesure par Diffusion Raman Spontanee de la Masse Volu- 
mique Locale dans un Ecoulement Gazeux (Measurement 
of Local Density in a Gas Flow Using Spontaneous Raman 
Scattering) (Messung der Oertlichen Dichte in Einer Gas- 
foermigen Stroemung Durch Spontane Segoe 

PB90-269895/GAR 061,832 PC E05/MF E05 


ISPO-317 


MGA: A een 2 spectrum analysis code for —, 
plutonium isotopic abundances. Volume 1. Methods and 


Bea001 3529/GAR 061,494 PC A03/MF A01 
ISSN-0280-445X 


Cloud Volume Statistics for Southern Sweden. 
N90-23830/4/GAR 059,727 PC A03/MF A01 


ISSN-0923-1714 


Model of a Path Expression Based Operating System Shell. 
N90-23906/2/GAR 060,163 PC A03/MF A01 


ISWD/CON-493/90 


pecan a for Estimating Future Reservoir 
Storage ication to Surface Water Supply 
ee Pay in tines (Second Edition). 

PB90-266560/GAR 059,984 PC A03/MF A01 


ISWS/CIR-171-86/90 


Illinois Benchmark Network instream Suspended Sediment 
Monitoring Program, Water Year 1986. 
PB90-267220/GAR 061,383 PC A03/MF A01 


ITLI-LP-88-05 
Remarks on Intuitionism and the Philosophy of bh: 


Ics. 
N90-23901/3/GAR 
ITLI-LP-89-01 


Fine-Structure of Categorial Seman 
N90-24075/5/GAR 


ITLI-LP-89-02 


Dynamic Predicate Logic: Towards a Compositional, Non- 
Representational Semantics of Discourse. 
N90-24076/3/GAR 059,742 PC A04/MF A01 


ITLI-LP-89-03 
Two-Dimensional Modal Logics for Relational Algebras and 


Temporal Logic of Intervals. 
N90-24077/1/GAR 061,044 PC A05/MF A01 


PC A08/MF A01 


ymat- 
061,088 PC A03/MF A01 


0597. 741 PC AQ4/MF A01 


ITLI-LP-89-04 


Early History of Intuitionistic Logic. 
N90-23900/5/GAR 061,019 PC A03/MF A01 


Lee in Action. 
N90-24182/9/GAR 059,743 PC A03/MF A01 
ITLI-LP-89-05 

Modal Logic as a Theory of Information. 

N90-24183/7/GAR 060,208 
ITLI-LP-89-06 

Intensional Lambek Calculi: Theory and Application. 

N90-24078/9/GAR 061,045 PC A04/MF A01 
ITOP-4-2-805 

Projectile Velocity and Time of Flight Measurements. 

AD-A224 921/7/GAR 061,786 PC A03/MF A01 
IWR-89-ADR-CS-1 

Tenn Tom Constructors, Inc. Case Study Ni 

AD-A224 807/8/GAR 059,525 PC. A03/MF A01 
IWR-89-ADR-CS-2— 

Granite Construction Co. 

AD-A225 177/5/GAR 
IWR-89-ADR-CS-4 

Bechtel National, inc. Case Study Ni 

AD-A224 818/5/GAR 059, 526 PC A03/MF A01 
IWR-89-ADR-CS-5 

Goodyear Tire and Rubber Co. Case Study N 

AD-A224 788/0/GAR 060,691 PC. 'A03/MF A01 
IWR-89-R-3 


Poa seed of Recreational Boating Impact on Navigation Lock 


erformance. 

AD-A224 952/2/GAR 059,973 PC A0S/MF A01 
IWR-90-PS-1 

Beach and Nearshore Placement of Material Dredged from 


Federally Authorized Navigation Projects. 
AD-A225 053/8/GAR 059,977 PC A05S/MF A01 


IZF-1989-53 
Effect of Stereoscopic Presentation on a Simulated Air 


Traffic Control Task. 
AD-A224 880/5/GAR 062,407 PC A03/MF A01 
IZF-1990-A-16 
Extension of the Kremers/Van Norren Model for Retinal 
pa Damage and Consequences thereof for Occupational 


Safety. 
AD-A224 879/7/GAR 061,213 PC A03/MF A01 
IZF-1990-B-3 


Adaptable Driver-Car Interfacing and Mental Workload: a 


Review of the Literature. 
AD-A224 881/3/GAR 062,372 PC A03/MF A01 
IZF-1990-B-4 


Evaluation of a Simple Method for Color Monitor Recalibra- 


tion. 
AD-A224 882/1/GAR 060,284 PC A03/MF A01 
IZF-1990-B-5 


oe of Condensation in Clothing on Heat Transfer--Ti 


AD A224 876/3/GAR 061,232 PC A03/MF A01 
IZF-1990-B-6 


wn Differences in Map Information Use for Route Fol- 
— in Unfamiliar Cities; Implications for In-Car Naviga- 
y: 


stems--Translation. 
AD-Ad24 875/5/GAR 059,768 PC A03/MF A01 


JA-6330 
Analytic and Experimental i of Direct and Exter- 
nal Modulation in Analog Fiber-Optic Links. 
AD-A224 959/7/GAR 060,293 PC A03/MF A01 


JA-6389 


Melt-Front Velocity in Laser-Induced Melti 
AD-A224 961/3/GAR 061,926 
JA-6428 


Two-Stage Injection Locking of High-Power Semiconductor 


Arrays. 
AD-A224 962/1/GAR 061,847 PC A01/MF A01 
JHU/ECE-90-02 


Smoothing for Multipoint Boundary Value Models. 
AD-A224 917/5/GAR 061,006 PC A03/MF A01 


JINR-E-2-88-931 
luge fixing extension of the Krichever-Novikov algebra in 


the closed stri 
062,258 PC A02/MF A01 


PC A03/MF A01 


061,311 PC A03/MF A01 


A02/MF A01 


DE90612744/GAR 
JUEL-2289 
Untersuchung verschiedener Vorbehandiungsverfahren 
blanker Metalloberflaechen und ihre Auswirkung auf die 
Thermozykla: keit oxidischer Schutzschichten. 
= of effects of surface modifications to the ther- 


mocycle resistance of oxide layers). 
TIB/B90-81376/GAR 061,969 PCE14 


JUEL-2308 
Untersuchungen zur elektronischen Struktur der Hochtem- 
peratursupraleiter mittels Photoelektronenspektroskopie. 
—eS into the electronic structure of the high-Tc 


superco! iors by means of photoelectron spectroscopy). 
Tib7600-81426/GAR 061,970 PCE11 


JUEL-2318 


Funktionale Renormierung an einem Modell zum Benet- 
—_——— (Functional renormalization in a model to 


‘ting transition). 
718/B90-81373/GAR 062,279 PC E09 
JUEL-2344 


Tensile 4 i of alloys 800H and 617 in the range 20 
to 950 deg C. 


LA-UR-90-1514 


TIB/B90-81436/GAR 
JUEL-2347 


H and D in niobium, tantalum and vanadium. 
aa 060,990 PCE11 


“remorse: einer ferritischen oe Ne 
behaviour of a ferritic 
Ta/B90-S1435/GAR 060,962 PC E09 
K/CSD/INF-89/31/R1 
Smoothing strategies for surface temperatures measured 
‘cma - 


during 

DE90013705/GAR 060,975 PC A02/MF A01 
K/CSD/INF-89/42 

Linear solution for 

DE90012154/GAR 
K/DSRD-234 

Naval Aviation Maintenance Office Information Strategy 

DE90013503/GAR 060,818 PC A08/MF A01 
K/DSRD-419 

Pacific Missile Test Center Information Resources Manage- 

ment ization (code 0300): The ORACLE client-server 

DE90013271/GAR 060,815 PC A03/MF A01 
K/ITP-343/PT.3 


training course: Nuclear material safeguards for 
enveent plant: fart 8. Se ee eon 
and accountability procedures, 


060,989 PC E15 


uranium. 
059,878 PC A03/MF A01 


500012220/GAR 
KCP-613-4278 

f -_ solid 

integrating expert systems —— ae oa in- 


061,085 PC A03/MF A01 


061,659 PC A18/MF A03 


specification. 
DE90012996/GAR 
KEI-1656 
Prediction of Check Valve Performance and 
Power Plant 


Nuclear : Wear and Impact Tests. 
NUREG/CR-5583/ 061,651 PC A04/MF A01 
KFK-4679 


Distribution functions and moments in the theory of coagu- 
TIB/B90-81433/GAR 


tion in 


measurements in 
TIB/B90-81434/GAR 
KFK-4717 


mospheric pod vapor - problems and modelling attempts). 
DE90506597/GAR 059,726 es A04/MF ast 


pe omens pe 
Probleme und 


— water vapor - 
TIB: B90-81441/GAR 


KTC-89-39 


Warrants and Guidelines for Installation of Guardrail. 
PB90-264631/GAR 060,003 PC ‘A06/MF A01 


KTC-89-56 


Preliminary E: 
tot Peteweanee ee 


piney Road Base. 
267279/GAR 


KTC-69-57 
pe OS Oa ea 


PB90-264623/GAR 062,393 PC A03/MF A01 
KTC-89-60 


I Truck Monitoring 
PBO0 2605377 GAR 
KU-FRL-831-2 


NSO 23356/7/GAR 7 GAR 


L-16649 


Monitoring of Construction, and Ini- 
tion: Use of Ponded Fly Ash in 


060,025 PC A04/MF A01 


System. 
062,400 PC A06/MF A01 


Metrics, Research, and Test. 
059,609 PC A09/MF A02 


Aerodynamic Pressure and Heating-Rate Distributions in 
Tile Gaps around Chine Regions with Pressure Gradients at 


a Mach Number of 6.6. 

N90-23670/4/GAR 059,571 PC A04/MF A01 
LA-UR-90-355 

Nuclear particles in cancer treatment: Brief review. 

DE90006514/GAR 061,127 PC A03/MF A01 
LA-UR-90-827 


Power beam technology at Los Alamos/A review of re- 


BE90009002/GAR 060,834 PC A03/MF A01 
LA-UR-90-1386 

Three-dimensional forecasting models on a desk-top com- 

BE90010612/GAR 059,701 PC A03/MF A01 
LA-UR-90-1514 

Microseismic monitoring of the Chaveroo oil field, New 


Mexico. 
DE90012100/GAR 061,360 PC A02/MF A01 
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LA-UR-90-1762 


exchange over palladium metal. 
Dee0012068/GAR 059,909 PC A03/MF A01 
LA-UR-90-1848 


Chip breaking and control for a precision automated turning 


system. 
DE90012155/GAR 060,793 PC A03/MF A01 
LA-UR-90-1945 
gee ionization mass spectrometry for materials anal- 
tion. 


p= tw. characteriza 
90013187/GAR 059,852 PC A02/MF A01 
LA-UR-90-1947 


eS en ees 


Bes00 1S 186 GAR 061,132 PC A03/MF A01 
LA-UR-90-1956 
THIEF: An interactive simulation of nuclear materials safe- 


BE90013185/GAR 061,681 PC A02/MF A01 
LA-UR-90-1957 


—— plans for site characterization. 
DE90013184/GAR 061,448 PC A02/MF A01 
LA-UR-90-1959 
cc; chemistry: A mode! for functional self-organiza- 
DE90013183/GAR 059,922 PC A03/MF A01 
LA-UR-90-1960 
Traveling wave solutions of a set of coupled Boussinesq- 


like equations. 
DE90013182/GAR 061,011 PC A03/MF A01 


LA-UR-90-1961 
Baryon number dissipation at finite temperature in the 
standard model 


DE90013181/GAR 062,066 PC A03/MF A01 
LA-UR-90-1962 


Comparison of the spectra and dynamics of Er(sup 3+ 
):¥(sub 2-x)Sc(sub x)O(sub 3) (x = 0,1,2). 


DE90013180/GAR 060,876 PC A03/MF A01 
—. 
C analyses of Savannah River 1985 L-Area test series. 
E0001 17/GAR 061,678 PC A03/MF A01 
LA-UR-90-1996 
Shock waves in condensed media: Their properties and the 


tions of state of materials derived from them 
DE90013178/GAR 061,363 PC A09/MF A01 


LA-UR-90-1997 
Correction of infrasound signals for upper atmospheric 


winds. 

DE90013177/GAR 059,734 PC A03/MF A01 
LA-UR-90-1998 

infrasonic observations of large scale HE even 

DE90013176/GAR 061,788 PC A03/MF A01 
LA-UR-90-1999 


Line-i + rt interferometer. 
DE90013175/GA 060,801 PC A03/MF A01 


LA-UR-90-2000 
Intrinsic densitometry techniques for high-burnup plutonium 


solutions. 
DE90013174/GAR 061,490 PC A02/MF A01 
LA-UR-90-2004 


Seca learning set transformations, and general- 
ization. 

DE90013173/GAR 060,225 PC A02/MF A01 
LA-UR-90-2009 


Formation of Ti-B surface alloys by excimer laser mixing. 
DE90013172/GAR 060,972 PC A01/MF A01 


LA-UR-90-2021 
Phase diagram of vr a two-dimensional quarter-filled 


band of intera 

DE90013171/GA 059,921 PC A02/MF A01 
LA-UR-90-2028 

Pair production from an external 

DE90013170/GAR 
LA-UR-90-2043 

Adaptation of an industrial application for an instructional 

vibrations. 


laboratory in 
DE90013692/GAR 061,791 PC A01 
LA-UR-90-2058 


Soviet-American gallium experiment at Baksan. A status 


0E90013166/GAR 062,064 PC A02/MF A01 
LA-UR-90-2060 


electric field. 
062,065 PC A03/MF A01 


Atmospheric modeling in complex terrain. 
DE90013165/GAR 060,617 PC A05/MF A01 


LA-UR-90-2061 
Angular weighting approach for calculating gradients and di- 


ver 
DE90013164/GAR 061,010 PC A02/MF A01 
LA-UR-90-2075 


Pulsed laser fi 
DE90013163/GAR 


LA-UR-90-2092 


061, 102" PC PO AG3/ ME A01 


internal dynamics of electrical discharges. 
DE90013161/GAR 062,063 PC A03/MF A01 
LA-UR-90-2108 
SS De ie. Ps 8 09 weiner 
meson production: New insights from dimuon production. 
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DE90013160/GAR 
LA-UR-90-2125 
Improved limit on the mass of (bar (nu))(sub e) from the 


beta decay of molecular tritium. 
DE90013159/GAR 062,061 PC A02/MF A01 


LA-UR-90-2131 
Nature of the plasma sheet boundary la 
DE90013158/GAR 059698. PC A03/MF A01 
LA-UR-90-2132 
Study of positrons from Soviet nuclear powered satellites 
as tracers for cacti research. 
DE90013157/GAI 059,697 PC A03/MF A01 


LA-UR-90-2135 
Calculated non-linear magnetic field penetration of plasma 


opening switches. 

DE90013156/GAR 062,060 PC A02/MF A01 
LA-UR-90-2154 

Robotic design for an automated uranium solution enrich- 


ment system. 

DE90013155/GAR 061,484 PC A01/MF A01 
LA-UR-90-2157 

Multiple dipole modeling of spatio-temporal MEG data. 

DE90013154/GAR 061,131 PC A03/MF A01 
genes 


062,062 PC A03/MF A01 


hh. of an accelerator system in space. 
Devoe rstea/ AR 062,059 PC A03/MF A01 
LA-UR-90-2166 
Local states in one-dimensional CDW materials: Spectral 
= natures for polarons and bipolarons in MX chains. 
DE90013150/GAR 061,952 PC A02/MF A0O1 


LA-UR-90-2170 


Three-dimensional particle-in-cell en. of relativistic 
electron beam production and transport for KrF laser pump- 


290013050/GAR 061,468 PC A02/MF A01 
LA-UR-90-2175 

Effects of pulsed- os loads upon an electric power grid. 

DE90013049/GA' 060,374 A03 
LA-UR-90-2178 

a of nonneutral plasma in unconventional ge- 


DE9001 '3048/GAR 062,052 PC A02/MF A01 
LA-UR-90-2181 
charg on NN res Doe correlations in pion double 


exchai 
13118/ RA 062,058 PC A03/MF A01 
ae 1746-MS 


Mechanical behavior of aged uranium-3/4 weight percent ti- 


tanium alloy. 
DE90008287/GAR 060,969 PC A03/MF A01 
LA-11790-MS 
Long-term fate of depleted uranium at Aberdeen and Yuma 
Proving ene ana Final report, Phase 1: Geochemical trans- 


port and mode! 4 

DE90012660/GA\ 060,673 PC A03/MF A01 
LA-11795-MS 

Transport of plutonium in snowmelt run-off. 

DE90013623/GAR 060,687 PC A03/MF A01 
LA-11812-MS 


CAVEAT-GT: A general topology version of the CAVEAT 


DE90013201/GAR 061,821 PC A05/MF A01 
LA-11827-MS 

Determination of plutonium concentration and isotopic com- 

Positions by isotope dilution gamma-ray spectroscopy on 


resin beads. 
DE90013531/GAR 061,495 PC A03/MF A01 
LA-11833-PR 
Chemical and Laser Sciences Division annual report 1989. 
DE90013532/GAR 061,861 PC A07/MF A01 
LA-11841-MS 
Conventional forces and arms control: Technology and 
yj eeen. Mee ina may ty — Conference summary: CNSS 


Dee00Tses8/GAR R- 061,321 PC A03/MF A01 
LA-11846 
pe ry ae to chemical weapons verification. CNSS 


N 
D 90013564/GAR 061,268 PC A03/MF A01 
LA-11865-PR 
jtope and Nuclear Chemistry Division annual report FY 
1989, October 1988-September 1989. 
DE90013607/GAR 059,967 PC A06/MF A01 
LA-11873-MS 
Foerster, Dexter, and Inokuti-Hirayama models of the time 
dependence of fluorescence amplitude: An annotated bibli- 


raphy. 
DESO! 3307/GAR 059,881 PC A03/MF A01 
LA-11877-C 


Lectures —_ the workshop on nucleon-nucleon brems- 


strahlui = 1990. 
DE9001 740 062,027 PC A05/MF A01 
LA-11896-MS 
Literature review on the chemical and physical properties of 


uranyl fluoride (UO2F2). 
DE90014409/GAR 059,939 PC A03/MF A01 


LAIR-434 


Toxic Potential of Nitroguanidine on Reproduction and Fer- 
tility in Rats. Volume 1. Part 1. 


AD-A224 663/5/GAR 
Toxic Potential of Nitr 
tility in Rats. Volume 2. 
AD-A224 664/3/GAR 


LAO-2732-1856 


Workshop on artificially ionized layers in the atmosphere. 
Foreign trip report, October 5-14, 1989. 
059,699 PC A02 


061,238 PC A18/MF A03 
> /. on Reproduction and Fer- 


061,239 PC A18/MF A03 


DE9001 3470/GAR 
LBL-PUB-3080 


Bevalac user’s handbook. 
DE90013207/GAR 


LBL-27198 
Representing processes in the extended entity-relationship 


DE90013350/GAR 060,816 PC A02/MF A01 
LBL-28019 
Ratemaking for conservation: The California ERAM experi- 


ence. 
DE90013361/GAR 060,395 PC A04/MF A01 
LBL-28272 


Object-oriented Lowe gray Hy equation-based submodels, 


and system reduction in SPANK 
DE90013872/GAR "060,548 PC A03/MF A01 


LBL-28273 
Radiant transfer due to lighting: An example of symbolic 
— generation for the simulation problem analysis 
kernel. 
DE90013360/GAR 059,796 PC A04/MF A01 
LBL-28428 
Diffusive release of radionuclides into saturated and un- 


saturated tuff. 
DE90014307/GAR 061,619 PC A02/MF A01 
LBL-28429 


Effective diffusion coefficient for porous rubble. 
DE90014037/GAR 060,685 PC A01/MF A01 


LBL-28526 


Nonlinear optical studies of molecular adsorbates. 
DE90013359/GAR 059,926 PC (A02/MF A01 


LBL-28529 


Preliminary report on the MBE-4, an experimental multiple- 
beam induction linear accelerator for heavy ions. 
DE90014180/GAR 062,242 PC A03/MF A01 


LBL-28543 
Molecular structure and motion in zero field magnetic reso- 


nance. 

DE90013805/GAR 059,931 PC A07/MF A01 
LBL-28545 

_— of metal and adsorbed guest species in zeo- 


1E80019871/GAR 059,934 PC A15/MF A02 
LBL-28618-1/3 
Database for The Geysers geothermal field. Volume 1, Text 


and main figures. 
DE90014001/GAR 060,820 PC A06/MF A01 
LBL-28618-2/3 


Database for the Geysers geothermal field. Volume 2, Ap- 
pendix A, Steam flowrates and cumulative mass flows 
DE90013808/GAR 060,495 PC A11/MF A02 


LBL-28618-3/3 


Database for the Dp eae geothermal field. Volume 3: Ap- 
pendix B, Wellhead pressures and degree of superheat; Ap- 
pendix C, Injection rates and cumulative injection. 

DE90013811/GAR PC A12/MF A02 


LBL-28667 
a integrated detector-preamplifier on high-resis- 


tivity si 

DE30019044/GAR 062,179 PC A02/MF A01 
LBL-28861 

Production of exotic beams at the LBL 88-inch Cyclotron by 


the ISOL method. 
062,085 PC A02/MF A01 


062,067 PC A08/MF A01 


DE90013349/GAR 
LBL-28913 


High magnetic field multipoles generated by superconduc- 
tor magnetization within a set of nested superconducting 


correction coils. 
DE90014187/GAR 062,245 PC A02/MF A01 
LBL-28931 


Single resonance theory with maps. 
DE90013352/GAR °062,086 PC A03/MF A01 


LBL-28963 


Stability constants important to the understanding of pluto- 
nium in environmental waters, hydroxy and carbonate com- 


plexation of PuO(sub 2)(sup + ). 
DE90013795/GAR 060,683 PC A08/MF A01 


LBL-28968 


Weldment mechanical properties of a -lithi- 
um alloy, 2090, at ambient and iors temperatures. 
DE90014178/GAR ‘976 PC AO5/MF A01 


LBL-28970 


Density effects on the molecular dynamics of the 12 gemin- 
ate recombination reaction in liquid Xe. 
DE90013353/GAR 059,925 PC A08/MF A01 


LBL-28972 
poe of inhibitors during electrodeposition of thin metallic 


ims. 
DE90014177/GAR 060,898 PC A10/MF A02 
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LBL-28981 
Nuclear-decay studies of neutron-rich rare-earth nuclides. 
DE90013358/GAR 062,087 PC A06/MF A01 
LBL-28986 
Hoy correlations in relativistic heavy ion collisions at Heavy 


lon Spectrometer Systems (HISS). 

eect 4181/GAR 062,243 PC A08/MF A01 
LBL-28994 

Quantum Monte Carlo for atoms and molecu! 

DE90013793/GAR 062,176 PO A11/MF A02 
LBL-29014 

Complex fragment production in 50 MeV/A Fn 197)Au + 

(sup ANC, (sup ae and (sup nat)Cu rea 

DE90013846/GAR 062,180 PC A03/MF A01 
LBL-29028 

Production and repair of aflatoxin B(sub 1)-induced DNA 


DE90013810/GAR 061,257 PC A03/MF A01 
LBL-29033 

Plasma chemistry in wire chambers. 

DE90013794/GAR 062,177 PC A11/MF A02 
LBL-29035 

Microtomy of particle — for TEM. 

DE90014162/G8R 060,881 PC A02/MF A01 
LBL-29060 

Mechanical properties of drawn dual phase steel wire. 

DE90013870/GAR 060,942 PC A04/MF A01 

LBL-29070 

Computer modeling 16S ribosomal RNA. 

DE90014183/GAR 061,148 PC A12/MF A02 
LBL-29076 

Workshop on heavy ion physics at the AGS: Outloo! 

DE90013809/GAR- 062,178 PC AOS MF A01 
LBL-29090 

Binary and multifragment decay of very hot nuclei. 

DE90014186/GAR 062,244 PC A03/MF A01 
LBL-29112 


a dioxide fluorescence following photolysis in a su- 


personic jet. 
E90014164/GAR 059,937 PC A12/MF A02 
LDA-90-14777 


Democratic People’s Republic of Korea: Government Struc- 


ture. A Reference Aid. 

PB90-927907/GAR 059,541 Standing Order 
LMI-AR805R3 

PRIME - Power Requirements for Installations 2/7 Military 

Encampments. Version 2.1. Maintenance Manual 

AD-A224 741/9/GAR 060,344 PC A04/MF A01 
LMI-NA705R2 

Public-Private Ventures in Bachelor Quarters: A Solution to 

= Loss of Military Construction on mg Volume 1. Find- 

, Conclusions, and Recommendation 

A A225 129/6/GAR 061, 308° “PC A04/MF A01 
LMI-NA705R2-VOL-2 

Public-Private Ventures in Bachelor Quarters. A Solution to 

the Loss of a Projects. Volume 2. Ap- 


pendices A th 
AD-A225 118/9/GAR 061,301 PC A08/MF A01 
LMI-NA705R2-VOL-3 


Public-Private Ventures in Bachelor Quarters. A Solution to 
the Loss of Military Construction Projects. Volume 3. Ap- 


pendices F, G, snf H. 
AD-A225 119/7/GAR 061,302 PC A13/MF A02 
LMI-NA705R2-VOL-4 
Public-Private Ventures in Bachelor Quarters. A Solution to 
the Loss s Rees | Construction Projects. Volume 4. Ap- 


pendices 
AD-A225 120/8 SIGAR 061,303 PC A19/MF A03 


LMI-PL903R1-VOL-1 
Regulatory Relief: Simplifying and Eliminating Contract 


Clauses. Volume 1 
AD-A224 768/2/GAR 061,279 PC A08/MF AO1 
LMI-PL903R1-VOL-2 


Regulatory Relief: Simplifying and Eliminating Contract 


Clauses. Volume 2. 
AD-A224 767/4/GAR 061,278 PC A08/MF A01 
LPI-TRN-88-03 
Astronaut’s Guide to Terrestrial Impact Craters. 
N90-23798/3/GAR 061,369 PC A05/MF A01 


LRP-380/89 
Mode structure in an optically pumped D(sub 2)O far infra- 


red ring laser. 

DE90620609/GAR 061,863 PC A03/MF A01 
MO5 

Worldwide Mani Distribution by Geographical Area, 

Quarter Endii larch 31, 1990. 

AD-A225 200/5/GAR 061,313 PC A05/MF A01 


M13 
Department of Defense General/Filag Officer Worldwide 


Roster. 

AD-A224 907/6/GAR 061,282 PC A08/MF A01 
M-632 

Geometric Programming Prediction of Design Trends for 

Omv Protective Structures. 

N90-23462/6/GAR 062,324 PC A03/MF A01 
MBB-FE122-S/PUB-393 

Calculation of the h ic viscous flow past reentry ve- 

hicles with an Euler/boundary-layer coupling method. 


TIB/B90-81368/GAR 
MBB-LKE122-HYPAC-R-1-A/1 


Aerothermodynamik von Ueberschalifiugzeugen. (Aerother- 


modynamics of supersonic aircraft). 
TIB/A90-81377/GAR 059,586 PC E07 
MBB-Z-0289-89-PUB 


Biosensors for the Detection of Heavy Metal lo: 
N90-23864/3/GAR 061,105 PC A03/MF A01 
ME-4182 


062,329 PC E07 


Design of a Rotary Stepped Auger for a Lunar Environ- 

ment. 

N90-23577/1/GAR 062,304 PC A04/MF A01 

Skitter/Implement Mechanical Interface. 

N90-23578/9/GAR 062,305 PC A04/MF A01 

Lunar Crane Hook. 

N90-23579/7/GAR 062,306 PC A04/MF A01 

Tubular Space Truss Structure for Skitter 2 Robot. 

N90-23580/5/GAR 062,308 PC A08/MF A01 

Lunar Hand Tools. 

N90-23581/3/GAR 062,309 PC A04/MF A01 

Soil Transport Im 

N90-23582/1/GAR 062,310 PC A05/MF A01 

Proof of Principal for Staircase Auger Chip Removal 

N90-23583/9/GAR 062,307 PC A04/MF A01 

Two Wheeled Lunar Dumptruck. 

N90-23734/8/GAR 062,311 PC A06/MF A01 

Lunar Robotic Maintenance Module. 

N90-23735/5/GAR 062,312 PC A03/MF A01 

Lunar Drill and Test q 

N90-23736/3/GAR 062,313 PC A05/MF A01 

Lunar Rated Fasteners. 

N90-23737/1/GAR 062,314 PC A06/MF A01 

Lunar Drill Footplate and Casing. 

ee a AR hay tn PC A05/MF A01 

Rod Gripper, Changer, and Storage Syst 

N90-23759/ arene 316 "eC A06/MF A01 

Core Sample ‘or. 

N90-23740/5/GAR 062,317 PC A0S/MF A01 

Lunar Stone Saw. 

N90-23741/3/GAR 062,318 PC A05/MF A01 
ME-32526-5994 

pry nor of a Tapered Artery Micro Heat Pipe for Cool- 

Ceramic Chip Carriers. 
A A224 925/8/GAR 059,790 PC A03/MF A01 


MEMO-COSOR-89-22 

Asymmetric Shortest Queue Problem. 

N90-24035/9/GAR 061, 060 PC A03/MF A01 
MEMO-COSOR-89-23 

Skew-Symmetric Matrices in Classical Mechanics. 

N90-24036/7/GAR 061,985 PC A03/MF A01 
MEMO-COSOR-89-24 

Gamma Process and the Poisson Distribution. 

N90-24089/6/GAR 061,078 PC A03/MF A01 
MEMO-COSOR-89-25 

Discrete Time H Infinity Control Problem: The Full-Informa- 


tion Case. 

N90-24003/7/GAR 060,198 PC A03/MF A01 
MEMO-COSOR-89-26 

Linear-Quadratic Problems and the Riccati Equation. 

N90-24037/5/GAR 060,202 PC A03/MF A01 
MEMO-COSOR-89-27 


Completion of the Squares in the Finite a. H Infinity 

Control Problem by Measurement Feedback. 

N90-24004/5/GA\ 060,199 PC A03/MF A01 
MEMO-INF-89-03 

Symbolic Reasoning in Model-Based Diagnosis: Efficient 


and Effective Information Processi 
N90-23984/9/GAR 1207 PC A03/MF A01 


MEMO-INF-89-44 
Constraint-Oriented Specification in a Constructive Formal 


ption Technique. 
N90-24070/6/GAR 060,189 PC A03/MF A01 
MEMO-INF-89-45 


Formal Approach to Conformance Testi 

N90-23964/1/GAR 060, ie PC A03/MF A01 
MEMO-INF-89-46 

Specification Modules in LOTOS. 

No0-23965/8/GAR 
MEMO-INF-89-58 

TUMULT-64: A Real-Time Multi-Processor System. 

N90-23904/7/GAR 060,122 PC A03/MF A01 
MEMO-INF-89-61 

Area-Time Efficient Adders. 

N90-23905/4/GAR 
MEMO-INF-89-70 

ISDN in the Local Environment: The Cislan Project. 

N90-23985/6/GAR 060,106 PC A03/MF A01 
MEMO-INF-89-71 

Model of a Path Expression Based Operating S) 

N90-23906/2/GAR 060, 163 
yp ne 

a Graph Optimally with Two Colors. 

Neos 51/7/GAR 060,174 PC A03/MF A01 

MEMO-825 


Generalization of Ore’s Theorem Involving Neighborhood 


Unions. 

N90-24064/9/GAR 061,036 PC A03/MF A01 
MEMO-829 

Remarks on Hamiltonian Properties of Claw-Free Graphs. 


060,177 PC A03/MF A01 


060,123 PC AOS/MF A01 


ystem Shell. 
PC A03/MF A01 


MRS-11-VOL.3-BK.1 


N90-24065/6/GAR 
MEMO-830 


061,037 PC A03/MF A01 


Optimization and Optimality Test for the Max-Cut Problem. 
N90-24066/4/GAR 061,038 PC A03/MF A01 


MEMO-831 
— Representation in a Special Family of Infinite 
N90-24067/2/GAR 061,039 PC A03/MF A01 
MEMO-832 


Problem of F. Ruskey 
N90-24068/0/GAR 


MEMO-833 
Calculation of Lie Al 
N90-23962/5/GAR 

MEMO-834 
Compound Sets in Mathematical Programming Modeling 
NO029863/3/GAR 061,058 PC A03/MF A01 

MEMO-835 


061,040 PC A02/MF A01 


igebra Cohomology by Computer. 
060,175 PC A03/MF A01 


Dynamic Disturbance Decoupling for Nonlinear Systems. 
N90-24069/8/GAR 061,041 PC A0Q3/MF A01 
MITT-89-01 

Verfahren Zur Vermessung der Instationaeren Dreidimen- 

sionalen Stroemut in Turbomaschinen (Process 

for the Measurement of the Unsteady Three Dimensional 


Stream Vectors in Ti ). 
N90-23702/5/GAR 059,575 PC A04/MF A01 
MLM-3637 


ee een enn are See 


lor and its handli 
E9001361 9/GAI 061,781 PC A03/MF A01 


MLM-3638 
Operational center point formu 
DE90013618/GAR 

MMS/GM-89/0067 


Gulf of Mexico Physical Program Final 
Report: Year 5. Volume 1. Executive Summary. 
PB90-266792/GAR 061,740 0 Pe ‘A03/MF A01 


MMS/GM-89/0068 


Gulf of Mexico Physical Program Final 
Report: Year 5. Volume 2. Technical Report. 
PB90-266800/GAR 061,741 PC A16/MF A02 


MOTHESIM-309 
Diffusion Acoustique par une Coque Elastique (Acoustical 
Scattering from an Elastic Shel) 
PBO0-27 174/GAR 061,809 PC E06/MF E06 


MPE-176(PREP) 
Thermal instabilities in cooling flows: The evolution of 
spherical tions. 
TIB/B90-81383/GAR 059,694 PC E07 
MPE-177(PREP) 


eter, 012 PC A03/MF A01 


Fluorescent HD emission from photodissociation regions. 
TIB/B90-81382/GAR 059,693 PC E07 
MPIS-18/1989 


Zur Auswertung und Darstellung ~~ und Dreidimension- 
aler Datenfelder Aus yoy oy 
(Evaluation and Representation of = and 

sional Data Fields from Optical Stream Measurements). 
N90-24143/1/GAR 061,829 PC a0s/ Me A01 


MPM-SIN/FH-LR-GC/ 10.89 
Comportement Viscoplastique Anisotrope des Alliages 
Cactal Abaya) (Anisotropic Vacoplents Behavior of Single- 
PB90-265752/GAR 060,982 PC E06/MF E06 
MRS-07-VOL.1-BK.4 
Integral Monitored Retrievable Storage (MRS) Facility con- 
ceptual design report. Volume 1, Book 4, Design descrip- 
tion. 
DE90013337/GAR 
MRS-11 
Integral —— gma Storage (MRS) Facility con- 


B00 13883/GAR 061,565 PC A99/MF A04 
MRS-11-VOL.1-BK.1 
Integral Monitored Retrievable Storage (MRS) Facility con- 
ceptual design report. Volume 1, Book 1, Design descrip- 
tion, executive sum: 
DE90013334/GAR 


MRS-11-VOL.1-BK.2 
Integral Monitored 


061,569 PC A05/MF A01 


061,566 PC A04/MF A01 


Retrievable Storage (MRS) Facility con- 
oe eee Volume 1, Book 2, Design descrip- 


e50013335/GAR 
MRS-11-VOL.1-BK.3 

Integral Monitored Retrievable Storage re Facility con- 

=— design report. Volume 1, Book 3, Design descrip- 

e50013336/GAR 061,568 PC A99/MF A04 
MRS-11-VOL.2 

Integral Monitored Retrievable re (MRS) Facility con- 

ceptual design report. Volume 2, Regulatory assessment 

DE90013338/GAR 061,570 PC A16/MF A02 
MRS-11-VOL.3-BK.1 

Integral Monitored Sear i Facility con- 

ceptual in report. Volume 1, Design ra. 

DE9001333: 061,571 PC A1& 


3339/GAR 
OR-55 


061,567 PC A23 


December 1, 1990 
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MRS-11-VOL.3-BK.2 
Integral Monitored Retrievable Storage (MRS) Facility con- 


— ign report. Volume 3, Book 2, Design drawings. 
9001 /GAR 061,572 PC A10 


MRS-11-VOL.4-BK.1 


Integral Monitored Retrievable Storage (MRS) Facility con- 
design report. Volume 4, Book 1, Calculations. 
90013341/GAR 061,573 PC A08 


MRS-11-VOL.4-BK.2 
Integral Monitored Retrievable Stora: 


— ign report. Volume 4, 
90013342/GAR 


MRS-11-VOL.4-BK.3 
Integral Monitored Retrievable Stora: 


ceptual design report. Volume 4, 
DE9001 /GAR 


MRS-11-VOL.4-BK.4 
Integral Monitored Retrievable Storage (MRS) Facility con- 
design report. Volume 4, Book 4, Calculations. 
'90013344/GAR 061,576 PC A0S 


MRS-11-VOL.4-BK.5 
Integral Monitored Retrievable “7 4 (MRS) Facility con- 
ign report. Volume 4, Book 5, Calculations. 
90013345/GAR 061,577 PC A1S 


MRS-11-VOL.4-BK.6 


Integral Monitored Retrievable Storage (MRS) Facility con- 
ceptual design report. Volume 4, Book 6, Calculations. 
DE90013346/GAR 061,578 PC A16 


MRS-11-VOL.4-BK.8 
Integral Monitored Retrievable Storage (MRS) Facility con- 
ceptual design report. Volume 4, Book 8, Calculations. 
DE90013348/GAR 061,579 PC A17 


MRS-11-VOL.4-BK.9 


Integral Monitored Retrievable Storage (MRS) Facility con- 
design report. Volume 4, Book 9, Calculations. 
'90013249/GAR 061,540 PC A10 


MRS-11-VOL.4-BK.10 
Integral Monitored Retrievable Storage (MRS) Facility con- 


ceptual ign report. Volume 4, Book 10, Calculations. 
DE90013250/GAR 061,541 PC A12 


MRS-11-VOL.4-BK.11 


Integral Monitored Retrievable Storage (MRS) Facility con- 
ceptual design report. Volume 4, Book 11, Calculations. 
DE90013251/GAR 061,542 PC A10 


MRS-11-VOL.4-BK.12 
Integral Monitored Retrievable Stora 


(MRS) Facility con- 
2, Calculations. 
061,574 PC A10 


(MRS) Facility con- 
3, Calculations. 
061,575 PC A19 


(MRS) Facility con- 


— ign report. Volume 4, Book 12, Calculations. 
DE90013252/GAR 


061,543 PC A14 
MRS-11-VOL.4-BK.13 
Integral Monitored Retrievable Storage (MRS) Facility con- 


ceptual design report. Volume 4, Book 13, Calculations. 
DE90013253/GAR 061,544 PC A13 


MRS-11-VOL.4-BK.14 
Integral Monitored Retrievable “~y¥ (MRS) Facility con- 


ceptual design report. Volume 4, Book 14, Calculations. 
DE90013254/GAR 061,545 PC A10 


MRS-11-VOL.4-BK.15 
Integral Monitored Retrievable Storage (MRS) Facility con- 


ceptual design report. Volume 4, B 15, Calculations. 
DE90013255/GAR 061,546 PC A17 


MRS-11-VOL.5-BK.1 


Integral Monitored Retrievable Storage (MRS) Facility con- 
ceptual design report. Volume 5, Book 1, Cost estimate 


summaries. 

DE90013256/GAR 061,547 PC AOS/MF A01 
MRS-11-VOL.5-BK.2 

Integral Monitored Retrievable Storage (MRS) Facility con- 


— ign report. Volume 5, Book 2, Cost estimate. 
90013257/GAR 061,548 PCAI1 


MRS-11-VOL.5-BK.3 
Integral Monitored Retrievable Storage (MRS) Facility con- 


ceptual design report. Volume 5, Book 3, Cust estimate. 
DE90013258/GAR 061,549 PC A07 


MRS-11-VOL.5-BK.4 
Integral Monitored Retrievable Storage (MRS) Facility con- 


ceptual design report. Volume 5, Book 4, Cost estimate. 
DE90013259/GAR 061,550 PC A14 


MRS-11-VOL.5-BK.5 
Integral Monitored Retrievable Storage (MRS) Facility con- 


design report. Volume 5, Book 5, Cost estimate. 
90013260/GAR 061,551 PC A12 


MRS-11-VOL.5-BK.6 


integral Monitored Retrievable Storage (MRS) Facility con- 
ceptual design report. Volume 5, Book 6, Cost estimate. 
DE90013261/GAR 061,552 PC A11 


MRS-11-VOL.5-BK.7 
integral Monitored Retrievable Storage (MRS) Facility con- 


ceptual - in report. Volume 5, Book 7, Cost estimate. 
DE90013262/GAR 061,553 PC A13 


MRS-11-VOL.5-BK.8 
Integral Monitored Retrievable Stor: 


— ign report. Volume 5, B 
90013263/GAR 


MRS-11-VOL.5-BK.9 
Integral Monitored Retrievable Storage (MRS) Facility con- 
ign report. Volume 5, Book 9, Cost estimate. 
90013264/GAR 061,555 PC A07 


OR-56 


(MRS) Facility con- 
8, Cost estimate. 
061,554 PC A06 


VOL. 90, No. 23 


MRS-11-VOL.5-BK.10 


Integral Monitored Retrievable Storage (MRS) Facility con- 
ceptual design report. Volume 5, Book 10, Cost estimate. 
DE90013265/GAR 061,556 PC A07 


MRS-11-VOL.6-BK.1 
Integral Monitored Retrievable Storage (MRS) Facility con- 
ceptual design report. Volume 6, Book 1, Design studies. 
DE90013266/GAR 061,557 PC A99/MF A04 
MRS-11-VOL.6-BK.2 
Integral Monitored Retrievable Storage (MRS) Facility con- 
ceptual design report. Volume 6, Book 2, Design studies. 
DE90013267/GAR 061,558 PC A18/MF A03 
MRS-11-VOL.7 
Integral Monitored Retrievable Storage (MRS) Facility con- 
ceptual design report. Volume 7, Geotechnical description, 
Clinch River Site, basis for design. 
DE90013268/GAR 061,559 PC A06/MF A01 
MS-8310 
Monolithic Two-Dimensional GaAs/AlGaAs Laser Arrays 
Fabricated by Chlorine lon-Beam-Assisted Micromachining. 
AD-A224 975/3/GAR 061,850 PC A02/MF A01 


MS-8421 
Limits on Efficiency of Optically Pumped Dye Lasers. 
AD-A224 972/0/GAR 061,849 PC A03/MF A01 
MS-8422 
Performance and Modeling of a Flashlamp-Pumped Dye 


Laser with Aqueous Acetamide as a Solvent. 
AD-A224 964/7/GAR 061,848 PC A03/MF AO1 


MS-8433 

Recent Experiments with Laser Radar. 

AD-A224 965/4/GAR 060,241 PC A03/MF A01 
MS-8438 

soo of Nitrogen lons in lon-Beam Reactive Sputtering of 


AD-A224 960/5/GAR 061,925 PC A02/MF A01 
MS-8472 

CO2 Laser Oscillators for Laser Radar Applications. 

AD-A224 958/9/GAR 061,846 PC A03/MF A01 
MS-8695 


Convex Set Estimation from Support Line Measurements 
and Applications to Target Reconstruction from Laser 


Radar Data. 
AD-A224 973/8/GAR 060,242 PC A03/MF A01 
MSHD-RD-89-091 
Cold nae Materials Study. 
PB90-266362/GAR 
MTL-TR-90-34 
Mechanical and Linear Viscoelastic Properties of High Den- 
sity Polyethylene Obtained from Tensile and Dead-Load 


Creep Tests. 
AD-A225 203/9/GAR 059,955 PC A03/MF A01 
MTR-10766 
Examination of RTCA/DO-198 Position Reconstruction Al- 
— for Area Navigation with the Microwave Landing 
y 


stem. 

AD-A224 804/5/GAR 062,353 PC A04/MF A01 
N90-23344/6/GAR 

Aeronautical Engineering: A Continuing Bibliography with In- 


dexes (Supplement 251). 
N90-23344/6/GAR 059,636 PC A07 


N90-23345/3/GAR 
Aeronautical Engineering: A Continuing Bibliography with In- 


dexes (Supplement 252). 
N90-23345/3/GAR 059,637 PC A06 


N90-23348/7/GAR 
Extension of a Three-Dimensional Viscous Wing Fiow Anal- 


ysis. 

N90-23348/7/GAR 059,563 PC A04/MF A01 
N90-23359/4/GAR 

Computer Code for the Prediction of Aerodynamic Charac- 


teristics of Lifting Airfoils at Transonic Speed. 
N90-23359/4/GAR 059,564 PC A02/MF A01 


N90-23360/2/GAR 
Prediction of Aerodynamic Performance of Airfoils in Low 


Reynolds Number Flows. 

N90-23360/2/GAR 059,565 PC A03/MF A01 
N90-23361/0/GAR 

Hypersonic Aerodynamics of Spacecraft. 

N90-23361/0/GAR 062,336 PC A03/MF A01 
N90-23362/8/GAR 

Manuale Duso Del Codice Etf 3D (Codice ETF-3D: Euler 


Transonic Flow User Manual). 
N90-23362/8/GAR 059,566 PC A03/MF A0O1 


N90-23363/6/GAR 
Low Speed Testing of a Laminar Flow Airfoil in an Adaptive 


Wall Wind Tunnel. 
059,567 PC A05/MF A01 


060,015 PC A03/MF A01 


N90-23363/6/GAR 
N90-23364/4/GAR 
Euler Code Predicted Separation at the Airfoil Trailing 


Edge. 

N90-23364/4/GAR 059,568 PC A03/MF A01 
N90-23366/9/GAR 

Multiprocessing on Supercomputers for Computational 


Aerodynamics. 
N90-23366/9/GAR 059,569 PC A03/MF A01 
N90-23367/7/GAR 
Aviation Security: Corrective Actions Underway, But Better 
Inspection Guidance Still Needed. Report to the Chairwom- 


an, Government Activities and Transportation Subcommit- 
tee, Committee on Government Operations, House of Rep- 


resentatives. 
N90-23367/7/GAR 062,410 PC A03/MF A01 
N90-23370/1/GAR 


Personality Factors in Flight Operations. Volume 1: Leader 
Characteristics and Crew Performance in a Full-Mission Air 


Transport Simulation. 
N90-23370/1/GAR 059,638 PC A03/MF A01 
N90-23373/5/GAR 


Analysis of Sequencing and Scheduling Methods for Arrival 


Traffic. 
N90-23373/5/GAR 062,356 PC A03/MF A01 
N90-23374/3/GAR 


Simulator Evaluation of the Final Approach S; 
N90-23374/3/GAR 062,357 


N90-23375/0/GAR 


Ergebnisse der Tcas-2 Simulationen in Rekonstruierten Ge- 
faehrlichen Begegnungen (7/86 Bis 6/89) (Results of 
TCAS-2 Simulations in Reconstructed Dangerous Encoun- 


ters (July 1986 to June 1989)). 
N90-23375/0/GAR 062,411 PC AO5/MF A01 


N90-23376/8/GAR 
Optima! Helicopter Trajectory Planning for Terrain Following 


Flight. 
N90-23376/8/ GAR 059,625 PC A09/MF A02 
N90-23386/7/GAR 


Fighter Agility Metrics, Research, and Test. 
N90-23386/7/GAR 059,609 PC A09/MF A02 


N90-23390/9 


Actuated Forebody Strakes. 
PATENT-4 917 333 


N90-23391/7/GAR 
Overcoming the Beliman’s Curse of Dimensionality in Large 


Optimization Problems. 
059,610 PC A02/MF A01 


cing Tool. 
A03/MF A01 


059,622 Not available NTIS 


N90-23391/7/GAR 
N90-23392/5/GAR 
Estimating Short-Period Dynamics Using an Extended 


Kalman Filter. 
N90-23392/5/GAR 059,611 PC A03/MF A01 
N90-23393/3/GAR 


Experimental Performance and Acoustic Investigation of 
Modern, Counterrotating Blade Concepts. 
N90-23393/3/GAR 059,612 PC A99/MF A04 


N90-23394/1/GAR 


Preliminary Design of a Supersonic Short Takeoff and Verti- 
cal Landing (STOVL) Fighter Aircraft. 
N90-23394/1/GAR 059,613 PC A18/MF A03 


N90-23395/8/GAR 


Avion: A Detailed Report on the Preliminary Design of a 79- 
Heme High-Efficiency, Commercial Transport Aircraft. 
N90-23395/8/GAR 059,614 PC AO5/MF A01 


N90-23396/6/GAR 


High Speed Civil Transport. 
N90-23396/6/GAR 


N90-23397/4/GAR 
Feasibility Study for a Microwave-Powered Ozone Sniffer 


Aircraft. 
N90-23397/4/GAR 059,616 PC A15/MF A02 
N90-23399/0/GAR 


Helicopter Airborne Laser Positioning System (HALPS). 
N90-23399/0/GAR 059,626 PC A03/MF A01 


N90-23401/4/GAR 
Experimental Study of Fault Propagation in a Jet-Engine 


Controller. 
N90-23401/4/GAR 060,334 PC A03/MF A01 
N90-23403/0/GAR 


Experimental Evaluation of a Tuned Electromagnetic 
Damper for Vibration Control of Cryogenic Turbopump 


Rotors. 

N90-23403/0/GAR 060,088 PC A03/MF A01 
N90-23404/8/GAR 

Analysis of Internal Flow in a Ventral Nozzle for STOVL Air- 


craft. 

N90-23404/8/GAR 059,617 PC A03/MF A01 
N90-23405/5/GAR 

Heat Transfer and Pressure Measurements for the SSME 


Fuel-Side Turbopump. 
N90-23405/5/GAR 060,089 PC A03/MF A01 
N90-23406/3/GAR 


Computational Analysis of the Flowfield of a Two-Dimen- 


sional Ejector Nozzle. 
N90-23406/3/GAR 060,090 PC A03/MF A01 
N90-23407/1/GAR 


NASA Lewis Icing Research Tunnel User Manual. 
N90-23407/1/GAR 059,618 PC A03/MF A01 


N90-23413/9/GAR 


Lateral-Directional Stability and Control Characteristics of 
the Quiet Short-Haul Research Aircraft (QSRA). 
N90-23413/9/GAR 059,619 PC A03/MF A01 


N90-23414/7/GAR 
User’s Guide to the 1.6 X 2.0 Square M High Speed Wind 


Tunnel HST, Part 1. 
059,632 PC A04/MF A01 


059,615 PC AO5/MF A01 


N90-23414/7/GAR 
N90-23415/4 
High Temperature Electric Arc Furnace and Method. 





NTIS ORDER/REPORT NUMBER INDEX 


PATENT-4 902 354 
N90-23416/2/GAR 
Test Matrix Sequencer for Research Test Facility Automa- 


tion. 
N90-23416/2/GAR 060,803 PC A02/MF A01 
N90-23417/0/GAR 


Hoa L it: A Mission to al; Centauri. 
N90-23417/0/GAR Nea203 PC 
N90-23418/8/GAR 


Human Exploration of Space: A Review of NASA’s 90-Day 
Study and Alternatives. 
062,294 PC A03/MF A01 


060,859 Not available NTIS 


PC AOS/MF A01 


N90-23418/8/GAR 
N90-23419/6/GAR 


International Cooperation for MARS Exploration and 


Sample Return. 
N90-23419/6/GAR 062,295 PC A04/MF A01 
N90-23421/2/GAR 
+ ge Introduction to Location and Navigation Capabili- 
N90-23421/2/GAR 061,456 
(Order as N90-23420/4/GAR, PC A22/MF A03) 
N90-23422/0/GAR 
jowen aan Requirements: What They Are and Where They 


N90-23422/0/GAR 061,457 
(Order as N90-23420/4/GAR, PC A22/MF A03) 


N90-23423/8/GAR 


General Principles of Radionavigation: Space Mappi 
N90-23423/8/GAR 1, 458 
(Order as N90-23420/4/GAR, PC A22/MF A03) 


N90-23424/6/GAR 
Leoates and Navigation Technology: Putting Theory into 


NOO- 23424/6/GAR 061,459 
(Order as N90-23420/4/GAR, PC A22/MF A03) 
N90-23425/3/GAR 
Radio Links: Instrument Technologies. 
N90-23425/3/GAR 061,460 
(Order as N90-23420/4/GAR, PC A22/ME A03) 
N90-23426/1/GAR 
Measurement Errors. 
N90-23426/1/GAR 
(Order as N90-23420/4/GAR, PC A22/Me "A03) 
N90-23427/9/GAR 


Reference Frames: 


Orbitography. 
N90-23427/9/GAR 


062,296 
(Order as N90-23420/4/GAR, PC A22/MF A03) 


N90-23428/7/GAR 


inal Processing: Kalman Filtering. 
—- ° R 061,462 
Order as N90-23420/4/GAR, PC A22/MF A03) 
sinatmeiin 
Back to the Stars. 
N90-23429/5/GAR 062,36 
(Order as N90-23420/4/GAR, PC A22/MF ‘403) 
N90-23430/3/GAR 
Location Systems: ARGOS, SARSAT. 
N90-23430/3/GAR 061,463 
(Order as N90-23420/4/GAR, PC A22/MF A03) 
N90-23431/1/GAR 
DORIS System. 
N90-23431/1/GAR 062,337 
(Order as N90-23420/4/GAR, PC A22/MF A03) 
N90-23432/9/GAR 


NOO-25492/¢ 9/ ean 


(Order as N90-23420/4/GAR, PC A22/Me A 403) 
N90-23433/7/GAR 
GPS-NAVSTAR Location and Navigation System. 
N90-23433/7/GAR 062,363 
(Order as N90-23420/4/GAR, PC A22/MF A03) 
N90-23434/5/GAR 
Satellite Navigation System Projects: European Comple- 
ment to GPS (CE-GPS), NAVSAT. 
N90-23434/5/GAR 062,364 
(Order as N90-23420/4/GAR, PC A22/MF ‘A03) 
N90-23435/2/GAR 
GEOSTAR Location and Messaging System. 
N90-23435/2/GAR 062,365 
(Order as N90-23420/4/GAR, PC A22/MF ‘A03) 
N90-23436/0/GAR 
= A Satellite Radiodetermination System for 
‘urope 
N90-23436/0/GAR 061,464 
(Order as N90-23420/4/GAR, PC A22/MF A03) 
N90-23437/8/GAR 
Comparison of Location Systems. 
N90-23437/8/GAR 
(Order as N90-23420/4/GAR, PC A22/Me A ‘oa) 
N90-23438/6/GAR 
Comparison of Navigation Systems. 
N90-23438/6/GAR a 062,36. 
(Order as N90-23420/4/GAR, PC A22/MF ‘403) 
N90-23439/4/GAR 


Prospects for Integration of Satellite Communications, Navi- 
gation and Monitoring Functions. 


N90-23439/4/GAR 060,100 
(Order as N90-23420/4/GAR, PC A22/MF A03) 


N90-23440/2/GAR 


Implementation of Location Programmes. 
N90-23440/2/GAR 061,465 
(Order as N90-23420/4/GAR, PC A22/MF 03) 


N90-23441/0/GAR 
Navigation ammes: Financial and Institutional Aspects. 
N90-23441/0/ rales 


(Order as N90-23420/4/GAR, PC A22/MF A03) 
N90-23442/8/GAR 
Archimedes Mission 
N90-23442/8/GAR 
N90-23443/6/GAR 
Ki Based System for Hermes Orbital Operations 


G 
062,298 PC A03/MF A01 


062,297 PC A02/MF A01 


round 
N90-23443/6/GAR 
N90-23445/1/GAR 

Orbit Control Strategy for a Constellation of Three Satellites 


in Tundra 
N90-23445/1/GAR 062,299 PC A03/MF A01 
N90-23446/9/GAR 
Orbit Recovery of a Low Earth Orbiter from Gps and 
Ground Tracking Stations. 
N90-23446/9/GAR 062,339 PC A03/MF A01 


N90-23447/7/GAR 


Gamma Ray Observatory (GRO) Dynamics ae gl Re- 
Mathematical 


quirements and tions, Revision 1 
N90-23447/7/GAR 059,674 PC A19/MF A03 


N90-23450/1/GAR 
Conceptual Work at Aerospatiale on Air-Breathing and Non- 
lecoverable Launchers. 


Air-Breathing R . 
N90-23450/1/GAR 062,330 PC A02/MF A01 
N90-23451/9/GAR 
Prediction Methods of Launcher Aeroelastic Stability. — 
cation to the Ariane 5/Hermes Vehicle. Comparison with 


Test Results. 
N90-23451/9/GAR 062,331 PC A03/MF A01 
N90-23452/7/GAR 


pany | to Identify Future Cryogen Payload Elements/Users 
lor Space Shuttle Launch During Period 1990 to 2000. 
Noo 23460/7/GAR 062,346 PC A03/MF A01 


N90-23453/5/GAR 
Hermes Prepara’ Programme: Fl Studies. 
Activities Pi Ptonned by 6 the Italian P 
N90-23453/5/GAR 059,570 PC A0Q3/MF A01 
N90-23454/3/GAR 


Design of an Unmanned Lunar Cargo Lander That Reconfi- 

gures into a Shelter for a Habitation Module or Disassem- 

bles into Parts Useful to a Permanent Manned Lunar Base. 

N90-23454/3/GAR 062,343 PC A05/MF A01 
N90-23455/0/GAR 

Prelimi Designs for the Assured Crew 

Return V. (ACRV), Volumes 1-3. 

NSO 23455/0/0AR 062,322 PC A25/MF A04 
N90-23456/8/GAR 


Finanzieru Raumf i : 
= ung von Rau tur En Sope na cing of Large 
Space boy roe 


Proj lor the Ssps). 
N 59486/8/GAR 


N90-23457/6/GAR 


Performance Ai 
N90-23457/6/GA 


N90-23458/4/GAR 


Autonomous Low Earth Orbit N: 
N90-23458/4/GAR 


N90-23460/0/GAR 


Space Station Freedom Media Handbook. 
NS0-23460/0/GAR 062,323 PC A06/MF A01 
N90-23462/6/GAR 


Geometric Programming Prediction of Design Trends for 
Omv Protective Structures. 
062,324 PC A03/MF A01 


062,300 PC A03/MF A01 


is of CCSDS Path Service. 
060,101 PC A03/MF A01 


"062.501 
2301 PC A02/MF At 


N90-23462/6/GAR 
N90-23466/7/GAR 
ee ne eee 


Tundra Orbit. 
N90-23466/7/GAR 062,302 PC A03/MF A01 
N90-23467/5/GAR 


ISO Attitude and Orbit Control 
N90-23467/5/GAR 


N90-23470/9/GAR 


Project Wish: The Emerald City. 
N90-23470/9/GAR 062,325 PC A09/MF A01 


N90-23471/7/GAR 
Simulation Test for the Relative Motion of Separated sub- 
Boosters on M-3S2 with Nearly Half a Model Vehicle St- 
735 and Their Motion Analyses Using Inertial Sensors 
N90-23471/7/GAR 062,303 PC A03/MF A01 

N90-23474/1/GAR 
Design of a Moving Belt Radiator (MBR) Shut- 

iment. 


tle-Attached 
N90-23474/1/GAR 060,091 PC A03/MF A01 
N90-23475/8 


Some 1-(Diorganooxyphosphonyl)Methyl-2,4- and -2,6-Dini- 
tro-Benzenes. 


lem. 
,344 PC A02/MF A01 


N90-23539/1/GAR 


PATENT-4 886 896 
"ema 


059,960 Not available NTIS 


Quadrupole-Based Secondary-ion Mass 
ne dea pun ot Lute Reeeoen Genius 
N90-23476/6/GAR 059,856 PC A03/MF A01 


N90-23477/4/GAR 
ga Behavior of Composites with Progressive Frac- 
N90-23477/4/GAR 060,919 PC A03/MF A01 
N90-23480/8 


High Temperature Insulation Barrier Composite. 
PATENT-4 877 689 060,929 Not available NTIS 


N90-23488/1/GAR 
ee eS Se Cee hee hate 
arameter Differential 


ed by a One-P; Equation. 

N90-23488/1/GAR 061,980 PC A05S/MF A01 
N90-23489/9/GAR 

Recent Implementations on Ceramic Composites and Ther- 

mostructural i 

N90-23489/9/GAR 060,920 PC A03/MF A01 
N90-23490/7/GAR 

Composite Curing: A New Process. 

N90-23490/7/: 060,921 PC A02/MF A01 
N90-23491/5/GAR 

Proprietes Thermomecaniques de Nouveaux Materiaux 

pm ge Sic/Vitroceramique (Thermomechanical Prop- 

erties of yh ia Materials SiC/G ic). 

N90-23491/5/GA 060,922 PC A02/MF A01 
N90-23492/3/GAR 


Rate Dependent Constitutive Models for Fiber Reinforced 


Polymer 
N90-23492/3/GAR 060,923 PC A03/MF A01 
N90-23493/1 


One Step Hip Canning of Powder Metal Composites. 
PATENTS 904 538 060,930 a available NTIS 
N90-23494/9/GAR 
Instability-Related Delamination Growth of Embedded and 
Delaminations. 


N90 23404/9/GAR 060,924 PC A09/MF A02 
N90-23495/6/GAR 


entren fuer Faserverbundwerkstoffe (Dem- 
onstration Centers for Fiber Reinforced Materials). 
N90-23495/6/GAR 060,925 PC A03/MF A01 


N90-23496/4/GAR 


Frottement et Usure des Carbures de Tungstene implantes 
—— 


Noo, oe/4/ AR 060,961 PC A06/MF A01 
N90-23497/2 
Substituted 1,1,1-Triaryl-2,2,2-Trifluoroethanes and Process- 
for Their i 


es 

PATENT-4 885 116 059,959 Not available NTIS 
N90-23513/6/GAR 

—— Expression Organising Spectral Line Intensity 

N90-23513/6/GAR 062,260 PC A03/MF A01 
N90-23517/7 


Cai for Carbon Monoxide Oxidation. 
PATENT-4 912 082 059,943 ” Not available NTIS 


N90-23518/5/GAR 
Fuel-Rich Catalytic Combustion: A Fuel Processor for High- 


Speed Propulsion. 

N90-23518/5/GAR 060,061 PC A03/MF A01 
N90-23519/3/GAR 

pm ag a l’Etude des Flammes Parietales Turbulentes 

de Diffusion (Contributions to the Study of Parietal Flames 

Due Diffusion). 


to Turbulent 
N90-23519/3/GAR 060,080 PC A11/MF A02 
N90-23520/1/GAR 


Etude du it Dielectrique de I'Hexafluorure de 
Dielectric 


tory Overvoitages). 
N90-23520/1/GAR 
N90-23521/9/GAR 


Microscopy). 

N90-23521/9/GAR 
N90-23522/7/GAR 

Characterisation of Fa‘ of Aluminium Alloys by Acoustic 

Emission. Part 1: identiteation of Source Mechanism. 

N90-23522/7/GAR 060,977 PC A03/MF A01 
N90-23523/5/GAR 


Characterisation of Fatigue of Aluminium Alloys by Acoustic 
Emission. Part 2: Discrimination Between Primary and Other 


Emissions. 

N90-23523/5/GAR 060,978 PC A03/MF A01 
N90-23535/9/GAR 

} ae gaa of Dilute Alloys under Fluctuating Residual 

N90-20535/9/GAR 060,979 PC A03/MF A01 
N90-23539/1/GAR 


Crown and Shape Control in the Rolling of Thin, Wide 
Plates. 


059,941 PC A06/MF A01 


December 1,1990 OR-57 





NTIS ORDER/REPORT NUMBER INDEX 


N90-23539/1/GAR 
N90-23541/7 


060,980 PC A0S/MF A01 


Ceramic Heat Pipe Wick. 
PATENT-4 883 116 
N90-23542/5/GAR 


060,831 Not available NTIS 


Elastomer i 7 
N90-23542/5/GAR 060,936 PC A07/MF A01 
N90-23543/3/GAR 


Controlled Crack Growth Specimen for Brittle Systems. 
N90-23543/3/GAR 060,886 PC A02/MF A01 


N90-23544/1 
i ive Method and Apparatus for Monitoring the Cure 


of 
PATENT-4 891 591 059,962 Not available NTIS 


N90-23545/8 
a Terminated Aspartimides and Resins Therefrom. 
PATENT-4 889 912 059,961 Not available NTIS 


N90-23546/6 
Process for po tote the Dielectric Constant of Polyimides 
Additives. 


en bay Acid 
PATENT-4 895 972 060,900 Not available NTIS 
N90-23561/5/GAR 

Fatigue Testing of Glass Fibre Reinforced Epoxy Using the 


Wisper Sequence. 
N90-23561/5/GAR 060,926 PC A03/MF A01 
N90-23566/4 


Ceramic Insulation and Method. 
PATENT-4 919 852 060,888 Not available NTIS 


N90-23567/2/GAR 


Noo 23987 /2/GAR 


N90-23568/0/GAR 


Developpement d’UN Appareil de Mesure de Forces de 
Surface et de ie (Development of a Device for 
Surface Tension Measurement and Phenomenological Rhe- 


). 
£19093568/0/GAR 060,953 PC A06/MF A01 
N90-23574/8/GAR 


Selective Tin oxide and Indium oxide Coati 
060,899 PC A11/Mi A02 


Health Management System for Rocket Engines. 
N90-23574/8/GAR 060,094 "Bo A11/MF A02 
N90-23575/5/GAR 


Consortium for Materials Development in 
N90-23575/5/GAR 062,347 


N90-23576/3/GAR 
for in-Situ Characterization of Mocvd 
Growth of i ors under Micro-Gravity Conditions. 
N90-23576/3/GAR 061,963 PC A03/MF A01 
N90-23577/1/GAR 


Design of a Rotary Stepped Auger for a Lunar Environ- 


N90-23577/1/GAR 062,304 PC A04/MF A01 
N90-23578/9/GAR 


Skitter/implement Mechanical Interface. 
N90-23578/9/GAR 062,305 


N90-23579/7/GAR 


» A04/MF A01 


PC A04/MF A01 


Lunar Crane Hook. 

N90-23579/7/GAR 
N90-23580/5/GAR 

Tubular Space Truss Structure for Skitter 2 Robot. 

N90-23580/5/GAR 062,308 PC A08/MF A01 
N90-23581/3/GAR 


Lunar Hand Toois. 
N90-23581/3/GAR 


N90-23582/1/GAR 


062,306 PC A04/MF A01 


062,309 PC A04/MF A01 


Soil Transport | 

N90-23582/1/GAR 
N90-23583/9/GAR 

Proof of Principal for Staircase Auger Chip Removal 


062,310 PC A05/MF A01 


N90-23583/9/GAR 
N90-23585/4/GAR 


062,307 PC A04/MF A01 


Qualitative Models for Space System Engineeri 
N90-23585/4/GAR 062,326 PCA 


N90-23586/2 


Internal Wire Guide for Gtaw Welding. 
PATENT-4 879 446 060,838 Not available NTIS 
N90-23587/0 


econ py Strand Array Liquid Pum Syste: 
PATENT-4 877 082 060,855" Not available NTIS 
N90-23590/4/GAR 


Esprit 820:QUIC. QUIC Toolkit Demonstrator Applications. 
N90-23590/4/GAR 060,829 PC A03/MF A01 


N90-23591/2/GAR 


Introducing the VRT Gas Turbine Combu 
N90-23591/2/GAR 060,075 tC A03/MF A01 


N90-23593/8/GAR 
NASA 60 GHz intersatellite a Link - rane 
Baseband and 


Study. Addendum a: Mixed Bg cor 

N90-23593/8/GAR 060,102 PC (04/MF A01 
N90-23594/6/GAR 

NASA 60 GHz Intersatellite Communication Link Definition 

. Baseline Document. 

N90-23594/6/GAR 060,103 PC A07/MF A01 
N90-23595/3/GAR 

NASA 60 GHz intersatellite Links Definition Study. Final 

Review. 


4/MF A01 


OR-58 VOL. 90, No. 23 


N90-23595/3/GAR 
N90-23626/6/GAR 
Model of Electromagnetic Leakage Through Joints at Radio 


Frequencies. 

N90-23626/6/GAR 060,117 PC A03/MF A01 
N90-23635/7 

Reflection Oscillators Employing Series Resonant tals’. 

PATENT-4 873 498 .273 Not avail NTIS 
N90-23636/5 

Long Period Pseudo Random Number Sequence Genera- 


tor. 
PATENT-4 890 252 060,274 Not available NTIS 
N90-23657/1/GAR 

Cooerdinatentransformatie voor, en Tijdsdiscretisatie van 
een Toestandswaarnemer voor een Asynchrone Machine 
(Coordinate Transformation for an Asynchronous, Machine, 
and Time Discretization of a State Observer). 
N90-23657/1/GAR 060,278 PC A11/MF A02 


N90-23658/9/GAR 


Ontwerp, Simulatie en Beproeving van een Flux! - 
teerde AC-Servo-Aandrijving Mbv een TMS32010-Signaal- 
processor (Design, Simulation, and bn | of a Field-Ori- 
ented AC Servo-Drive Using a TM5 32010 Signal Proces- 


NJb-29658/9/GAR 060,279 PC A08/MF A01 
N90-23659/7/GAR 
ones Multigrid Applied to a 1D Stationary Semiconduc- 


tor Mod 
060,313 PC A03/MF A01 


060,104 PC A10/MF A02 


N90-23659/7/GAR 
N90-23662/1/GAR 

New Directions in InP Solar Cell Research. 

N90-23662/1/GAR 060,580 PC A02/MF A01 
N90-23663/9/GAR 

High Frequency, High Temperature Specific Core Loss and 

Dynamic B-H Hysteresis Loop Characteristics of Soft Mag- 


netic Alloys. 
N90-23664/9/GAR 060,280 PC A02/MF A01 


N90-23664/7/GAR 
Acousto-Ultrasonic Nondestructive Evaluation of Materials 
Using Laser Beam Generation and Detection. 
N90-23664/7/GAR 060,927 PC AOS/MF A01 
N90-23665/4/GAR 
Hoog-Frequente (20 Khz) Vermogenselectronische Blind- 
stroomcompensator Met Igbt’s als Halfgeleiderschakelaars 
(High Frequency (20 Khz) Power Electronics Reactive-Cur- 
rent Compensator with insulated Gate Bipolar Transistors 


as Semiconductor Switches). 
N90-23665/4/GAR 060,314 PC A04/MF A01 


N90-23666/2/GAR 
Ultrasoon Schakelende Driefasenstroominvertor, Uitgevoerd 
Met Insulated Gate Bipolar Transistor (Ultrasonic-Switching 
Three Phase Current Source Inverter with Insulated Gate 


Bipolar Transistors). 
N90-23666/2/GAR 060,315 PC A06/MF A01 
N90-23667/0/GAR 
Etude et Simulation du Comportement du Transformateur 
en Hautes Frequences (Study and Simulation of the Behav- 
ior of a High Frequency Transformer). 
N90-23667/0/GAR 060,304 PC A09/MF A01 
N90-23670/4/GAR 
Aerodynamic Pressure and Heating-Rate Distributions in 
Tile Gaps around Chine Regions with Pressure Gradients at 


a Mach Number of 6.6. 
N90-23670/4/GAR 059,571 PC A04/MF A01 
N90-23674/6/GAR 


Nonlinear interactions in Mixing Layers and Compressible 


Heated Round Jets. 
N90-23674/6/GAR 059,572 PC A08/MF A01 


N90-23675/3/GAR 
Equilibrium Radiative Heating Tables for Earth Entry. 
N90-23675/3/GAR 062,340 PC A03/MF A01 
N90-23691/0/GAR 
Upwind Formulations and Non Equilibrium Chemistry. 
N90-23691/0/GAR 059,573 PC A03/MF A01 
N90-23695/1/GAR 
Low Prandtl Number Convection in a Rectangular Cavity 
with Longitudinal Thermal Gradient and Transverse G-Jit- 


ters. 

N90-23695/1/GAR 061,827 PC A03/MF A01 
N90-23700/9 

Multi-Element Spherical Shell Generation. 

PATENT-4 902 450 060,856 Not available NTIS 
N90-23701/7/GAR 

Extra Compressibility Terms for Favre-Averaged Two-Equa- 

tion Models of Inhomogeneous Turbulent Flows. 

N90-23701/7/GAR 059,574 PC A03/MF A01 
N90-23702/5/GAR 

Verfahren Zur Vermessung der Instationaeren Dreidimen- 

sionalen Stroemungsvektoren in Turbomaschinen (Process 

for the Measuremeni of the Unsteady Three Dimensional 

Stream Vectors in Turbomachines). 

N90-23702/5/GAR 059,575 PC A04/MF A01 
N90-23703/3/GAR 

Modele de Turbulence au Deuxieme Ordre: Ecoulements 

Complexes ou Stratifies (Second Moment Models of Turbu- 

lence: Complex or Stratified Flow). 

N90-23703/3/GAR 059,576 PC A07/MF A01 
N90-23704/1/GAR 

Modelisation des Ecoulements Turbulents Avec Transferts 

Thermiques en Convection Mixte (Modeling Turbulent Flow 

with Mixed Thermal Convection Transfer). 


N90-23704/1/GAR 
N90-23706/6 


Circumferential Pressure Probe. 
PATENT-4 873 990 061,203 Not available NTIS 


N90-23707/4 


Miniaturization of Flight Deflection Measurement System. 
PATENT-4 896 533 059,621 Not available NTIS 


N90-23710/8/GAR 


Electronic Spirit Level 
N90-23710/8/GAR 


N90-23712/4 


Fatigue Testing Apparatus. 
PATENT-4 916 954 


N90-23713/2 


Real-Time Simulation Clock. 
PATENT-4 918 652 


N90-23714/0/GAR 
, [prc Pyrometry to Correct for Reflected Radi- 


ation. 
N90-23714/0/GAR 060,804 PC A03/MF A01 
N90-23715/7/GAR 


Integrated Silicon Flow Sensors. 
N90-23715/7/GAR 


N90-23716/5/GAR 


Modeling of Thermal Lensing in Side and End-Pumped 
Finite Solid-State Laser Rods. 
N90-23716/5/GAR 061,864 PC A06/MF A01 


N90-23726/4/GAR 


SILEX Beacon Equipment. 
N90-23726/4/GAR 


N90-23731/4/GAR 


Effects of R ids Number, Rotor Incidence A 
a ness on the Heat Transfer Distri 


Large-Scale f urbine Rotor Passage. 
N90-23731/4/GAR 092 


N90-23732/2/GAR 


Non-Linear Dynamic Analysis of conan moe TD 
NS0-23732/2/GAR PC At2/ME “02 


N90-23734/8/GAR 


Two Wheeled Lunar Dumptruck. 
N90-23734/8/GAR 


N90-23735/5/GAR 


Lunar Robotic Maintenance Module. 
N90-23735/5/GAR 062,312 


N90-23736/3/GAR 


Lunar Drill and Test Apparatus. 
N90-23736/3/GAR 


N90-23737/1/GAR 


Lunar Rated Fasteners. 
N90-23737/1/GAR 


N90-23738/9/GAR 


Lunar Drill Footplate and Casing. 
N90-23738/9/GAR 


N90-23739/7/GAR 


Rod Gripper, Changer, 
N90-23739/7/GAR 


N90-23740/5/GAR 


Core Sample Extractor. 
N90-23740/5/GAR 


N90-23741/3/GAR 


Lunar Stone Saw. 
N90-23741/3/GAR 


N90-23742/1 


Cable Suspended Windmill. 
PATENT-4 894 554 


N90-23747/0/GAR 


Devel o of a Spark Assisted Direct Injection Multifuel 
Diesel ine Especially for Alcohol Fuels. 
N90-2374 /0/GAR 060,081 PC A05/MF A01 


N90-23748/8/GAR 
Boulons a Haute Resistance: Essais de Fonctionnement de 
Boulons Revetus (High Resistance Bolts: Test Trials for 


Plated Bolts). 
N90-23748/8/GAR 060,837 PC A03/MF A01 
N90-23751/2 


High Temperature Flexible Seal. 
PATENT-4 917 302 060,317 Not available NTIS 


N90-23753/8/GAR 
Expert System for the Study of High Duty Bonded Joints in 


Aer ce Structures. 
060,854 PC A02/MF A01 


061,828 PC A11/MF A02 


sor. 
059,627 PC A08/MF A01 
060,806 Not available NTIS 


060,127 Not available NTIS 
"060,316 PC A09/MF A02 


061,865 PC A02/MF A01 
le, and 
nina 


PC A07/MF A01 


"062,311 PC A06/MF A01 


PC A03/MF A01 


* 062,313 PC A0S/MF A01 


062,314 PC A06/MF A01 


062,315 PC A05/MF A01 
and me 
36. "PC A06/MF A01 
062,317 PC A05/MF A01 
062,318 PC AOS/MF A01 


060,543 Not available NTIS 


ospa % 
N90-23753/8/GAR_- 
N90-23754/6/GAR 


Theory and Experimental Technique for Nondestructive 
Evaluation of Ceramic Composites. 
N90-23754/6/GAR 060,928 PC A03/MF A01 


N90-23756/1 


Method of Radiographic Inspection of Wooden Members. 
PATENT-4 899 346 060,844 Not available NTIS 


N90-23757/9/GAR 
Application of Finite-Element-Based Solution Technologies 
tructural 


for Viscoplastic S' " 
N90-23757/9/GAR 061,981 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


N90-23760/3/GAR 


Fract ic Observations on Fati 
2024-T3 Material under Flight 
N90-23760/3/GAR 


N90-23768/6/GAR 


Stars: An Integrated General-Purpose Finite Element Struc- 
tural, Aeroelastic, and Aeroservoelastic Analysis Computer 


Program. 
N90-23768/6/GAR 061,982 PC A08/MF A01 
N90-23769/4/GAR 


= Sows Analysis of Structural Components Usii 
lastic Models with Application to a Cowl Lip Problem: 
NSOS 1769/4/GAR 061,983 PC A03/MF A01 


N90-23770/2/GAR 
Viscoplastic Model with Application to LiF-22 Percent CaF2 
Hypereutectic Salt. 
N90-23770/2/GAR 060,965 PC A03/MF A01 
N90-23773/6/GAR 
Stress Versus Temperature Dependent Activation Energies 


in Creep. 
N90-23773/6/GAR 061,984 PC A03/MF A01 
N90-23777/7/GAR 


be oy yd Mapping from Spot Satellite | ’ 
N90- TTT/TIGAR = 061,340 "PC A07/ME A01 
N90-23778/5/GAR 

Gebruik van Additionele Gps Waarnemingen in de Groots- 


ps 
pany cones) Ones (Use of Additional Global Position- 
ing (GPS) Observations in Large Scale Photogram- 


metry). 

N90-23778/5/GAR 
N90-23779/3/GAR 

VIERS-1 Project. The Delft Wind/Wave Experiment: Experi- 


ment and First Results, Part 1. 
N90-23779/3/GAR 061,452 PC A07/MF A01 


N90-23780/1/GAR 


Crack Growth in 
imulation Loadi 
,981 PC A03/M ‘01 


061,341 PC AQS/MF A01 


Sensor Performance 

N90-23780/1/GAR 
N90-23781/9/GAR 

Erdbeobachtung Aus Dem Weltraum (Earth Observation 


from the Interstellar Space) 
N90-23781/9/GAR 061,453 PC A04/MF A01 


N90-23782/7/GAR 


Gerichte Grensdetectie in een Digitaal Beeld Mbv. 
misch rammeren (Guided en Detection in a 


image Cag A | 061 S02 PC A05/MF A01 


N90-23783/5/GAR 
pay van Pioniervegetaties in de Oostvaardersplassen 
> Genthouning van de Nauwkeurigheid (Accuracy of the 
Monitoring of Pioneer Vegetation in the Oostvaardersplas- 
sen, Netherlands). 
N90-23783/5/GAR 061,443 PC AOS/MF A01 
N90-23784/3/GAR 


060,288 PC A0S/MF A01 


tionele Digitale Landgebruikskaart 1:50,000; een On- 
derzoek Naar een Meervoudige Automatische Classificatie 
OP Basis van Spot- en Landsat Thematic Mapper Satelliet- 
beelden (Operational Digital Land Use MAP 1:50,000; In- 
vestigation of a Multiple Automatic Classification Based on 
Spot and Landsat Thematic Mapper Satellite Pictures). 
N90-23784/3/GAR 061,444 PC A03/MF A01 
N90-23785/0/GAR 
Visie van de Bers OP Het Esa Termijn Programma 
voor Aardobservatie (Vision of the Remote Sensing Man- 
agement Commission on the ESA Long Term Earth Obser- 


vation pes 
N90-23785/0/GAR 061,445 PC A03/MF A01 
N90-23786/8/GAR 
ische Correctie van Satellietbeelden in Het Kader 
van Het Friese Fronten Project (A Correction of 
Satellite Pictures in the Framework of the Project Friese 


Fronten). 
N90-23786/8/GAR 061,446 PC A03/MF A01 
N90-23795/9/GAR 

Diurnal Ozone Cycle in a Coniferous Forest: The Impor- 


tance of Meteorology and Chemistry. 
N90-23795/9/GAR 060,640 PC A03/MF A01 


N90-23797/5/GAR 


Selective Removal of Organics for Water Reclamation. 
N90-23797/5/GAR 060,735 PC A03/MF A01 
N90-23798/3/GAR 

Astronaut’s Guide to Terrestrial Impact Crai 

N90-23798/3/GAR 061,369 PC (A05/MF A01 
N90-23813/0/GAR 

Erosional ment of Bedrock Spur and Gully Topog- 

raphy in the Valles Marineris, MARS. 

N90-23813/0/GAR 059,663 PC A03/MF A01 
N90-23814/8/GAR 

Functiemodel Bij Very Long Baseline ye en - 

Relatie Met Tektonische Bewegi eg A ery Long 

ar ag rs Mon) Functional Model and the Relation 


N90-23814/8/GAR 061,370 PC A04/MF A01 
N90-23815/5/GAR 
Twee-Dimensionale Fourieranalyse van Het Aardse Zwaar- 


tekrachtsveld Gebruikmakend van Het Programmapakket 
of ne. Earth Gravi- 


TIM (Two Dimensional Fourier Analysis 
tational Field bot | the Program ve 
N90-23815/5/GA\ 061,371 PC N03/MF A01 


N90-23830/4/GAR 
Cloud Volume Statistics for Southern Sweden. 


N90-23830/4/GAR 
N90-23837/9/GAR 

NIMBUS-7 TOMS Antarctic Ozone Atlas: August Through 

November, 1989. me 


, 1989. 
N90-23837/9/GAR 059,728 PC A09/MF A01 

N90-23850/2/GAR 
te money Tidal Displacements of the Surface of the Earth, 


Volume 
061,724 PC A04/MF A01 


059,727 PC A03/MF A01 


N90-23850/2/GAR 
N90-23851/0/GAR 
Predicting Tidal Displacements of the Surface of the Earth, 


Volume 2. 
N90-23851/0/GAR 061,725 PC A03/MF A01 
N90-23852/8/GAR 
Ocean Variability from Crossover Differences Derived from 
leasurements. 


Altimeter M 
N90-23852/8/GAR 061,726 PC A0S/MF A01 


Het Bepaien van de Meest eg 
ijken (Considerations Concerning the 
ight for Sea Dikes). 
061,72. 


N90-23853/6/GAR PC A03/MF A01 
N90-23854/4/GAR 


with X-Band Slar. 


Sea Bottom Ti 
N90-23854/4/GA\ 061,745 "PC A0S/MF A01 


N90-23861/9/GAR 


implementation Plan. 
Noo Sse /B/GAR /9/GAR 


N90-23864/3/GAR 


Biosensors for the Detection of Heavy Metal lon 
N90-23864/3/GAR 061,105 PC A A03/MF A01 


N90-23877/5/GAR 
Aerospace Medicine and Biology: A Continuing Bibliography 


with Indexes >) imma 336). 
N90-23877/5/GA\ 062,349 PC A03 
N90-23887/4/GAR 


Voice Measures of Workload in the Advanced Flight Deck: 
i Studies. 


Additional 3 

N90-23887/4/GAR 059,784 PC A03/MF A01 
N90-23897/3/GAR 

a merme | of Metal 

N90-23897/3/GAR 
N90-23898/1/GAR 

Cumulative Reports and Publications Through December 


31, 1989. 
N90-23898/1/GAR 060,227 PC A04/MF A01 
N90-23899/9/GAR 


Advancing Automation and Robotics baa my for the 
Space Station Freedom and for the US Econo: 
N90-23899/9/GAR 062,327 PC "403/MF A01 


N90-23900/5/GAR 


Early Hi of Intuitionistic 
N90-23900/5/GAR 


N90-23901/3/GAR 
Remarks on Intuitionism and the Philosophy of Mathemat- 


Ics. 
N90-23901/3/GAR 061,088 PC A03/MF A01 
N90-23903/9/GAR 


CESAR LOCAL BUS. 
N90-23903/9/GAR 


N90-23904/7/GAR 


TUMULT-64: A Real-Time Multi-Processor System. 
N90-23904/7/GAR 060,122 PC A03/MF A01 


N90-23905/4/GAR 


Area-Time Efficient Adders. 
N90-23905/4/GAR 


N90-23906/2/GAR 


Model of a Path Expression Based — System Shell. 
N90-23906/2/GAR 060,163 PC A03/MF A01 


N90-23910/4/GAR 


Internet Worm. 
N90-23910/4/GAR 


N90-23911/2/GAR 


062,348 PC A03/MF A01 


Cycling. 
"61,447 PC A10/MF A02 


Logic. 
061, 019 PC A03/MF A01 


060,121 PC A03/MF A01 
060,123 PC A05/MF A01 


060,228 PC A03/MF A01 


Distributed Composition System 
N90-23911/2/GAR 060, 164 PC A07/MF A01 
N90-23912/0/GAR 

Cost of Conservative Synchronization in Parallel Discrete 


Event Simulations. 
N90-23912/0/GAR 060,165 PC A03/MF A01 
N90-23931/0/GAR 


Software Maintenance on Airbus Family. 
N90-23931/0/GAR 059,628 


N90-23935/1/GAR 


DELFI3-interpreter: Notes on the Impleme: 
N90-23935/1/GAR 061,055 "PG At (A03/MF A01 


N90-23940/1/GAR 
Root of n) Complexity Reduction for the Long- 


O(Square 
Step Path-Following Algorithm for Linear ramming. 
N90-23940/1/GAR 061, 056 Pe ‘A03/ME A01 


N90-23941/9/GAR 


Elementary Functions in Ada. 
N90-2804179/GAR 060,166 PC A03/MF A01 


N90-23942/7/GAR 
Sequencing and Scheduling: Algorithms and 
N90-23942/7/GAR ™ 060,167 


PC A02/MF A01 


PC A04/ CROW Me AON 


N90-23986/4/GAR 


N90-23943/5/GAR 


Small Common Due Date 


one around a . 
N90-23943/5/GAR 060,168 PC A02/MF A01 
N90-23944/3/GAR 


Linear Time Minor Tests and Depth First Search. 
N90-23944/3/GAR 061,057 PC A03/MF A01 


N90-23945/0/GAR 

Bit-Optimal Election in Syhchronous Ri 

N90-23945/0/GAR 060,169 PC A02/MF A01 
N90-23957/5/GAR 


Data Quality Analysis at the National Transonic F; 
N90-23957/5/GAR 060,170 2c ‘A03/MF AO1 


N90-23958/3/GAR 
Evaluation of Software Redundancy as a 


Experimental 
Strategy for | 
N9O-; A sa/S/GAR 060, 171 PC A03/MF A01 


N90-23959/1/GAR 


Parallel A a Sate 
N90-23959/1/GAR 172 PC A03/MF A01 


N90-23960/9/GAR 


Process Specification Formalism 
N90-23960/9/GAR 


N90-23961/7/GAR 
onan a Graph Optimally 
N90-23961/7/GAR 


N90-23962/5/GAR 


Based on 


Static Cold. 
060,173 PC A04/MF A01t 


with Two Colors. 
060,174 PC A03/MF A01 


Calculation of Lie Cohomology —. 
N90-23962/5/GAR 060, ad PC /MF AO1 
N90-23963/3/GAR 


Compound Sets in Mathematical Programming Modeling 


N90- /3/GAR 061,058 PC A03/MF A01 
N90-23964/1/GAR 


- 


Formal Approach to esting. 
N90-23964/1/GAR 060,176 PC A03/MF A01 
N90-23965/8/GAR 


Specification Modules in LOTOS. 
N90-23965/8/GAR 060,177 PC A03/MF A01 


N90-23966/6/GAR ; 
‘eee PC o4/MF A01 


Axiomatizations for 
N90-23966/6/GAR 
061,020 PC A03/MF A01 


N90-23967/4/GAR 


Fi Minimum Area K-Gons. 
N90-23967/4/GAR 


N90-23968/2/GAR 
Sa Geometry and Its Application to Computer 


Graphics. 

N90-23968/2/GAR 060,179 PC A03/MF A01 
N90-23969/0/GAR 

Designing Distributed Algorithms by Means of Formal Se- 

quentially Phased Ri i 

N90-23969/0/GAR 060,180 PC A03/MF A01 
N90-23970/8/GAR 

Formal Mechanism for Determining Redundancy and Irrele- 

vance in Hypertext Views. 

N90-23970/8/GAR 060,181 PC A03/MF A01 
N90-23971/6/GAR 


Inverting the Flow of 
N90-23971/6/GAR 


N90-23972/4/GAR 


Formal Methods in Knowledge Representation. 
N90-23972/4/GAR 060,229 PC A03/MF A01 


N90-23973/2/GAR 


061,059 PC A04/MF A01 


Semantics of TRIDL. 
N90-23973/2/GAR 
N90-23974/0/GAR 


060,182 PC A03/MF A01 


Concurrent Clean. 
N90-23974/0/GAR 
N90-23976/5/GAR 


060,183 PC A04/MF A01 


Distributed User Services for 

N90-23976/5/GAR 
N90-23977/3/GAR 

Po ne Flow Model for Load Balancing in Circuit-Switched 

N90-23977/3/GAR 060,105 PC A03/MF A01 
N90-23982/3/GAR 


Block Runge-Kutta Methods on Parallel 
N90-23982/3/GAR 060, 184 


N90-23983/1/GAR 


Block Runge-Kutta Methods. 
N90-23983/1/GAR 


N90-23984/9/GAR 
Symbolic Reasoning in Model-Based Diagnosis: Efficient 
and Effective Information om 
N90-23984/9/GAR 207 PC A03/MF A01 
N90-23985/6/GAR 


ISDN in the Local Environment: The Cislan Project. 
N90-23985/6/GAR 060,106 PC A03/MF A01 


N90-23986/4/GAR 


060,124 PC A03/MF A01 


A03/MF A01 


060,185 PC A03/MF A01 


Routi 
060,186 PC A03/MF A01 


OR-59 


Distributed Hi hical 
N90-23986/4/GAR 


December 1, 1990 





NTIS ORDER/REPORT NUMBER INDEX 


N90-23988/0/GAR 
Distributed Bit Complexity of the Ring: From the Anony- 


mous to the Non-A % 
N90-23988/0/GAR 060,125 PC A03/MF A01 


N90-23989/8/GAR 


Structured NC. 
N90-23989/8/GAR 
N90-23991/4/GAR 


Expert System to Perform on-Line Controller Tuning. 
N90-23991/4/GAR 060,197 PC A03/MF A01 


N90-24002/9/GAR 
Viewpoint on the Contribution of Expert Systems of Logis- 
tics. 


N90-24002/9/GAR 060,230 PC A02/MF A01 
N90-24003/7/GAR 
Discrete Time H Infinity Control Problem: The Full-informa- 


tion Case. 
N90-24003/7/GAR 060,198 PC A03/MF A01 
N90-24004/5/GAR 


a of the Squares in the Finite Horizon H Infinity 
trol Problem by Measurement Feedback. 
Noo-24004/8/GA 060,199 PC A03/MF A01 


N90-24005/2/GAR 
Almost 


A Frequency 
N90-24005/2/GAR 
N90-24007/8/GAR 


Explicitly Solvable Complex Chebyshev Approximation 
Problems Related to Sine Polynomials. 
N90-24007/8/GAR 061,021 PC A02/MF A01 


N90-24008/6/GAR 


ore, Are Not poy Optimal 
PC A03/ MF A01 


060,126 PC A03/MF A01 


» Decoupling by Measurement Feedback: 
"060,200 PC A03/MF A01 


Chebyshev Pi 
N90-24008/6/: 
N90-24009/4/GAR 


Parallel Solution of Parabolic Equatio 
N90-24009/4/GAR 060, 187 PC A03/MF A01 


N90-24010/2/GAR 


Numerical Solution of Large ee Equation: 
N90-24010/2/GAR 060,201 PC A03/MF A01 


N90-24011/0/GAR 
Bernstein — Inequalities and a Weighted Chebyshev Ap- 


ximation Problem on Ellipses. 
90-24011/0/GAR 061,023 PC A03/MF A01 
N90-24013/6/GAR 


Method for Computing ?_rae and Eigenfunctions of 


Linear Differential 
N90-24013/6/GAR 061,024 PC A03/MF A01 
N90-24035/9/GAR 


Asymmetric Shortest Queue Problem. 
N90-24035/9/GAR 061,060 PC A03/MF A01 


N90-24036/7/GAR 


Skew-Symmetric Matrices in Classical Mechanics. 
N90-24036/7/GAR 061,985 PC A03/ MF A01 


N90-24037/5/GAR 


Linear-Quadratic Problems and the Riccati Equai 
NS0-24037/5/GAR 060,202 


N90-24038/3/GAR 
Convergence Properties of the Runge-Kutta-Chebyshev 


N90-24038/3/GAR 061,025 PC A03/MF A01 
N90-24039/1/GAR 


Iterative Defect Correction and Multigrid Accelerated Explic- 
it Time aS Schemes for the Steady Euler Equations. 
N90-24039/1/ 061,026 PC A03/MF A01 


N90-24040/9/GAR 


Convergence of One-Leg Multistep Methods for Stiff Non- 
linear Initial Value Problems. 
N90-24040/9/GAR 061,027 PC A03/MF A01 


N90-24041/7/GAR 


Local and Global Order Reduction of Some LOD Schemes. 
N90-24041/7/GAR 061,028 PC A03/MF A01 


N90-24042/5/GAR 
Reflexivity, the Dual Radon-Nykodym Property, and Conti- 


nuity of Adjoint Semigrou; 

N90-24042/5/GAR 061,029 PC A03/MF A01 
N90-24043/3/GAR 

Polynomial Asymptotic Estimates of Gegenbauer, Laguerre, 


and Jacobi oa s. 

N90-24043/3/GAR 061,030 PC A03/MF A01 
N90-24044/1/GAR 

Morphological Sampling. 

N90-24044/1/GAR - 
N90-24045/8/GAR 


Rates of 
Multiknapsack P; 
N90-24045/8/GAR 


N90-24046/6/GAR 


Models for eens i Dynamic Li 
N90-24046/6/GAR 


061,031 PC A03/MF A01 
N90-24058/1/GAR 


Computational Tools for Multi-Linked Flexible Structur 
N90-24058/1/GAR 060,203 PC ‘A03/MF A01 


N90-24059/9/GAR 


Fast Casual Multicast. 
N90-24059/9/GAR 


OR-60 


YA03/MF A01 


060,215 PC A03/MF A01 


and Asymptotic Normality in the 
m. 
061,061 PC A03/MF A01 


060,188 PC A03/MF A01 


VOL. 90, No. 23 


N90-24060/7/GAR 
Applications of Polyhedral Combinatorics to Multicommodity 
aces. 


Flows and 
N90-24060/7/GAR 061,032 PC AQ3/MF A01 
N90-24061/5/GAR 


Short Proofs on Multicommodity Flows and Cuts. 
N90-24061/5/GAR 061, 093" PC A03/MF A01 


N90-24062/3/GAR 


Henge owe 4 Paths and Trees in a Planar Graph. 
4062/3/GAR 061,034 PC A04/MF A01 


N90-24063/1/GAR 
Arithmetic Classification of Perfect Models of Stratified Pro- 


(Extended Version). 
90-24063/1/GAR 061,035 PC A03/MF A01 
N90-24064/9/GAR 


Generalization of Ore’s Theorem Involving Neighborhood 


Unions. 
N90-24064/9/GAR 061,036 PC A03/MF A01 
N90-24065/6/GAR 


Remarks on Hamiltonian Properties of Claw-Free Gr: ‘ 
N90-24065/6/GAR 061,037 PC A03/MF A01 


N90-24066/4/GAR 


Optimization and Optimality Test for the Max-Cut Problem. 
N90-24066/4/GAR 061,038 PC A03/MF A01 


N90-24067/2/GAR 
Graph Representation in a Special Family of Infinite 


Graphs. 
N90-24067/2/GAR 061,039 PC A03/MF A01 
N90-24068/0/GAR 


Problem of F. Ruskey. 
N90-24068/0/GAR 


N90-24069/8/GAR 


061,040 PC A02/MF A01 


Decoupling for Nonlinear Systems. 


Dynamic Disturbance 
N90-24069/8/GAR 061,041 PC A03/MF A01 
N90-24070/6/GAR 


Constraint-Oriented Specification in a Constructive Formal 


Description Technique. 
N90-24070/6/GAR 060,189 PC A03/MF A01 
ee 


ieneral Approach to Dominance in the Plan 
NOD 2AO7E OFOAR 061,042 PC A03/MF A01 


N90-24073/0/GAR 


Efficient Motion Planning for an L- amy ny Pay 
N90-24073/0/GAR A03/MF A01 


N90-24074/8/GAR 


Sparse Approximations of Inverse Matrices. 
N90-24074/8/GAR 061,043 PC A06/MF A01 


N90-24075/5/GAR 


Fine-Structure of Cat 
N90-24075/5/GAR 


N90-24076/3/GAR 


oot Predicate Logic: Towards a Compositional, Non- 
Representational Semantics of Discourse. 
N90-24076/3/GAR 059,742 PC A04/MF A01 


N90-24077/1/GAR 
Two-Dimensional Modal Logics for Relational Algebras and 


Temporal Logic of Intervals. 
N90-24077/1/GAR 061,044 PC AO5/MF A01 


N90-24078/9/GAR 


Intensional Lambek Calculi: be | and Applica 
N90-24078/9/GAR 061,045 PC A04/MF A01 


N90-24079/7/GAR 


Contractivity of Runge-Kutta Methods. 
N90-24079/7/GAR 061,046 PC A03/MF A01 


N90-24080/5/GAR 
Existence of Sensitive Optimal Policies in Two Multi-Dimen- 


sional Queueing Models. 
N90-24080/5/GAR 061,062 PC A03/MF A01 
N90-24081/3/GAR 


Note on the Optimality of the Generalized Shortest Queue 


Policy. 

N90-24081 /3/GAR 061,063 PC A03/MF A01 
N90-24082/1/GAR 

Bayesian Learning. 

N90-24082/1/GA\ 
N90-24089/6/GAR 


Gamma Process and the Poisson Distribution. 
N90-24089/6/GAR 061,078 PC A03/MF A01 


N90-24090/4/GAR 
Class of n-Dimensional Associated Random Walks and the 


Hitting Point Identity. 
N90-24090/4/GAR 060,232 PC A03/MF A01 
N90-24091/2/GAR 


Probabilistic Analysis of the Minimum Weighted Flowtime 
ing Problem 


Scheduling § 

N90-24091/2/GAR 061,079 PC A02/MF A01 
N90-24095/3/GAR 

Associated Distributions in the Analysis of Two-Dimensional 


Random Walks. 
N90-24095/3/GAR 061,080 PC A03/MF A01 
N90-24096/1/GAR 


M/G/1 Queue with Permanent Customers. 
N90-24096/1/GAR 061,064 PC A03/MF A01 
N90-24097/9/GAR 


Stochastics Realization Problems. 


Semantics. 
059,741 PC A04/MF A01 


060,231 PC A03/MF A01 


N90-24097/9/GAR 
N90-24098/7/GAR 

Belief Networks in Plausible Reasoning. 

N90-24098/7/GAR 061,082 PC A03/MF A01 
N90-24099/5/GAR 


— and Recurrence Properties of a Markov Chain 
an Application to an Open Jackson Network. 
N90-24099/5/GAR 061,083 PC A03/MF A01 


N90-24100/1/GAR 


Solution for the Variance-Penalized Markov Decision Prob- 
lem Based on Parametric Linear Programming. 
N90-24100/1/GAR 061,065 A03/MF A01 


N90-24102/7/GAR 


Sojourn Times in Queueing Networks. 
N90-24102/7/GAR 061.066 PC A03/MF A01 


N90-24103/5/GAR 


lapsa 2 Small-Scale System ee 
N90-24103/5/GAR 059, 633" PC A14/MF A02 


N90-24107/6/GAR 


Affine Polar Spaces. 
N90-24107/6/GAR 


N90-24108/4/GAR 


Structure at poe Se a Structured System. 
N90-24108/4/GA\ 061,048 


N90-24109/2/GAR 


Gevrey Spaces Related to Lie Al 
N90-24109/2/GAR 


N90-24116/7/GAR 


Analysis of the Environmental Noise Situation around a 
Swedish Prototype Wind Turbine. 
N90-24116/7/GAR 060,542 PC A07/MF A01 


N90-24119/1/GAR 
Temperature Evolution of Single Particle Correlation Func- 


tions of TIP4P Water. 
059,942 PC A03/MF A01 


061,081 PC A03/MF A01 


061,047 PC A03/MF A01 


‘PC AO3/MF A01 


‘as of Operators. 
1,049 PC ‘A07/MF A01 


N90-24119/1/GAR 
N90-24121/7/GAR 
Chiral Interface at the Finite Temperature Transition Point 


of QCD. 

N90-24121/7/GAR 062,261 PC A03/MF A01 
goes 

'eriodic Signatures for the Detection of Cosmic Axions. 

NO. 24122/5/GAR 062,262 PC A02/MF A01 
N90-24123/3/GAR 

Cosmological Baryon and Lepton Number in the Presence 

of Electroweak Fermion-Number Violation. 

N90-24123/3/GAR 062,263 PC A03/MF A01 
N90-24126/6/GAR 

Hyperon Production at 200 and 900 GeV cm Energy. 

N90-24126/6/GAR 062,264 PC A03/MF A01 
N90-24127/4/GAR 

Polarization Effects in lorizing Collisions with Ne*(3-P2)- 


and Ne**(3-D3)-Atoms. 
N90-24127/4/GAR 062,265 PC A09/MF A02 


N90-24138/1/GAR 


Telescope Considered as a Very High Gain Antenna. 
N90-24138/1/GAR 067,866 PC A02/MF A01 


N90-24139/9/GAR 


Wearing of mechanisms at 4 K. 
N90-24139/9/GAR 061,797 PC A02/MF A01 


N90-24143/1/GAR 


Zur Auswertung und Darstellung Zwei- und Dreidimension- 
aler Datenfelder Aus Optischen a 
(Evaluation and Representation of Two and Three Dimen- 
sional Data Fields from Optical Stream Measurements). 

N90-24143/1/GAR 061,829 PC A05/MF A01 


N90-24144/9/GAR 


Caracterisation Par la Mesure des Impedances Electrochi- 
miques et Optoelectrochimiques de Structure Solution Elec- 
trolytique/Isolant/Semiconductor (Eis) Mise au Point d’Une 
Methode d’Analyse Cartographique des Impedances Optoe- 
lectrochimiques (Characterization by Means of Electro- 
chemical Impedance Measurement and Optoelectrochemi- 
cal Analysis of Electrolytic, Insulating, and Semiconducting 
Solution Structures. Development of a Cartographic Analy- 
sis Method for Optoelectrochemical Impedance). 

N90-24144/9/GAR 061,964 PC A08/MF A01 


N90-24150/6 


Method and A\ 


tus for Determining Optical Absorption 
and Emission 


— haracteristics of a Crystal or Non-Crystalline 
PATENT-4 890 915 061,867 Not available NTIS 
N90-24168/8 
Method of Forming a Multiple Layer Dielectric and a Hot 


Film Sensor Therewith. 
PATENT-4 917 940 060,318 Not available NTIS 


N90-24169/6 


Crystal Growth Apparatus. 

PATENT-4 919 899 
N90-24170/4/GAR 

Faelt, Partiklar och Grupper: Bertel Laurents 60-Aars Sym- 

posium (Fields, Particles, Groups: Bertel Laurents 60TH An- 


Ss 
062,266 PC A04/MF A01 


061,106 Not available NTIS 


niversary Symposium) 
N90-24170/4/GAR 





NTIS ORDER/REPORT NUMBER INDEX 


N90-24171/2/GAR 


a Research: Promoting Collaboration Be- 
tween the Life Sciences and Medicine and the Physical Sci- 


ences and Engineering. 

N90-24171/2/GAR 059,550 PC A03/MF A01 
N90-24172/0/GAR 

Space Station Freedom Pre-Workshop Se: 

N90-24172/0/GAR 062,350 BC | A11/MF A02 
N90-24173/8/GAR 


Small Business Innovation Research Program Solicitation: 


Closing Date July 16, 1990. 

N90-24173/8/GAR 059,551 PC A06/MF A01 
N90-24174/6/GAR 

Management: A Bibliography for NASA Managers. 

N90-241 74/6/GAR ™ 050534 PC AOS 
N90-24175/3/GAR 


Quick Guide of the Essential Concepts Used in Optical Dig- 


ital Data Disk Technol 

N90-24175/3/GAR 061,798 PC A03/MF A01 
N90-24176/1/GAR 

Space Station Freedom: List of Acronyms. 

N90-24176/1/GAR 062,328 PC A04/MF A01 
N90-24181/1/GAR 

Semantics of Data Flow Diagrams. 

N90-24181/1/GAR 060,190 PC A03/MF A01 
N90-24182/9/GAR 

age in Action. 

Nowos 82/8/GAR 
N90-24183/7/GAR 

Modal Logic as a Theory of Information. 

N90-24183/7/GAR 060,208 PC A03/MF A01 
N90-24186/0/GAR 


Environmental Liabilities of Government Contractors and 


— 
N90-24186/0/GAR 060,774 PC A99/MF A04 
N90-24187/8/GAR 
Space Funding: Nasa and DOD Activities for Fiscal Years 
1981 Through 1989. Fact Sheet for the Chairman and the 
Peat Mino Member, Subcommittee on Science, 
Technol — Space, Committee on Commerce, Sci- 
ence, and Transportation, US Senate. 
N90-24187/8/GAR 059,552 PC A03/MF A01 
N90-24189/4/GAR 
Taetigkeitsbericht des Astronomischen Rechen-instituts in 
Heidelberg fuer das Jahr 1988 (Activities Report of the In- 
stitute of Astronomical Calculations). 
N90-24189/4/GAR 059,665 PC A03/MF A01 
N90-24190/2/GAR 
Institute of Astronomy. 
N90-24190/2/GAR 
N90-24191/0/GAR 


Observations of Cygnus X-2 at X Ray, Ultraviolet, Optical 
and Radio Frequencies. 
059,829 PC A07/MF A01 


059,743 PC A03/MF A01 


059,675 PC A04/MF A01 


N90-24191/0/GAR 
N90-24192/8/GAR 
Multifrequency Observations of Cyg X-2: X Ray Observa- 
tions with Gin 
N90-24192/8/GAR 
(Order as N90-24191/0/GAR, PC AOT/ME f AO) 
N90-24193/6/GAR 
Observations of Cygnus X-2 with IVE: Ultraviolet Results 
from a Multiwavelength Campaign. 
N90-24193/6/GAR 059,6. 
(Order as N90-24191/0/GAR, PC A07/MF 01) 
N90-24194/4/GAR 
Optical Spectroscopy of V1341 Cyg, the Optical Counter- 
art of Cyg X-2. 
90-24194/4/GAR 059,678 
(Order as N90-24191/0/GAR, PC A07/MF A01) 
N90-24195/1/GAR 
Radio Observations of the X Ray Binary Cygnus X-2. 
N90-24195/1/GAR 1,679 
(Order as N90-24191/0/GAR, PC A07/MF A01) 
N90-24196/9/GAR 
Contributions of the X Ray Astronomy Group of the Max- 
Planck-institut fuer Extraterrestrische Physik. 
N90-24196/9/GAR 059,830 PC A04/MF A01 
N90-24197/7/GAR 
Mir-Kvant-HEXE Hard X ray Light Curve of SN 1987A. 
N90-24197/7/GAR 059,680 
(Order as N90-24196/9/GAR, PC A04/MF A01) 
N90-24198/5/GAR 
— of Black Hole Candidates with the Mir-Kvant 


H 
N90-24198/5/GAR 059,681 
(Order as N90-24196/9/GAR, PC AQ4/MF A01) 


N90-24199/3/GAR 


pte ning Observations of Cygnus X-1: Study of the Soft X 

ray 

N90-24199/3/GAR 059,682 
(Order as N90-24196/9/GAR, PC A04/MF A01) 


N90-24200/9/GAR 
Noise Variability in Cyg X-1 and Her X-1. 
N90-24200/9/GAR 059,683 
(Order as N90-24196/9/GAR, PC A04/MF A01) 
N90-24201/7/GAR 
EXOSAT Observations of the Pulse Profile of Her X-1 
cana Intermediate Intensity States in a 35-Day-Cycle in 
1985. 


N90-24201/7/GAR 059,684 
(Order as N90-24196/9/GAR, PC A04/MF A01) 
N90-24202/5/GAR 
Pulsed Light a of Vela X-1. 
N90-24202/5/GAR 159,685 
(Order as N90-24196/9/GAR, PC Ao4/ME A01) 
N90-24203/3/GAR 


EXOSAT Deep Exposure of the LMC X-4 Region. 
N90-24203/3/GAR 059,686 
(Order as N90-24196/9/GAR, PC A04/MF ‘A01) 
N90-24204/1/GAR 
Spectral Meyeye A of LMC X-4. 
N90-24204/1/GAR 059,687 
(Order as N90-24196/9/GAR, PC A04/MF A01) 
N90-24205/8/GAR 


Role of Comptonisation in Energy Spectra of Standard 
QPO-Sources. 
N90-24205/8/GAR 059,688 
(Order as N90-24196/9/GAR, PC A04/MF A01) 
N90-24211/6/GAR 


Evolution of Light Domain Walls Interacting with Dark 


Matter, Part 1. 

N90-24211/6/GAR 059,689 PC A03/MF A01 
N90-24212/4/GAR 

Probing the Big Bang with LEP. 

N90-24212/4/GAR 
N90-24213/2/GAR 


Thermal Relics: Do We Know Their Abundances 

N90-24213/2/GAR 059,691 PC A03/MF A01 
N90-24214/0/GAR 

Classical Theory of Radiating Strings. 

N90-24214/0/GAR 062,267 PC A03/MF A01 
N90-24216/5/GAR 

Projekt Galileo: Erkundung des Planeten Jupiter und Seiner 

Monde (Project Galileo: Recognition of the Planet Jupiter 


and Its Moons). 
059,692 PC A02/MF A01 


059,690 PC A03/MF A01 


N90-24216/5/GAR 
N90-24217/3/GAR 
mes aod Research Activity at the Research Laboratory of 


Electr 
N90- 24217/3/GAR 060,335 PC A15/MF A02 
N90-24218/1/GAR 


National Patterns of Research and Development Re- 
sources: 1989. 
N90-24218/1/GAR 


N90-24219/9/GAR 


Research and Technology 1989. 
N90-24219/9/GAR 


N90-24220/7/GAR 
Technical Accomplishments of the NASA Lewis Research 


Center, 1989 
062,268 PC A12/MF A02 


059,553 PC A04/MF A01 


062,351 PC A13/MF A02 


N90-24220/7/GAR 
N90-24221/5/GAR 


Langley Aerospace Test Highlights, 1989. 

N90-24221/5/GAR 060,805 
N90-24222/3/GAR 

Activities Report of the Joint Research Center. Annual 

Report, 1988. 

N90-24222/3/GAR 


N90-24223/1/GAR 
Technisch Physische Dienst TNO-TH, Jaarversiag ‘88 (Ac- 
tivities Report in Technical-Physical Research). 
N90-24223/1/GAR 060,887 PC A05/MF A01 
N90-24224/9/GAR 
Stichting Nationaal Lucht- en Ruimtevaartlaboratorium, 
Verslag over Het Jaar 1987 (Activities Report in Aerospace 


and Aer 
059,620 PC A06/MF AO1 


PC A08/MF A01 


059,554 PC A05/MF A01 


‘odynamics). 
N90-24224/9/GAR 
NAC-T-89009-VOL.1 


Preliminary design report for the NAC combined transport 


cask. Volume 1. 
DE90013720/GAR 061,602 PC A99/MF A04 
NAC-T-89009-VOL.2 


Preliminary design report for the NAC combined transport 


cask. Volume 2. 
DE90013721/GAR 061,603 PC A99/MF A04 


NAE-AN-65 
Summary of Transonic Natural Laminar Flow Airfoil Devel- 
opment at NAE (Resume Des Recherches de |’Ena sur des 
Profils Aerodynamiques A Ecoulements Laminaires Naturels 


Transsoniques). 
AD-A225 102/3/GAR 059,558 PC A07/MF A01 
NAL-TM-604 
Saikin no airline no nenyuhi ni kansuru ichikosatsu (2). 
Nenryo shohi to hiyo tai koka. (Study of recent fuel oil cost 
in air lines (Part 2). Fuel consumption and expense vs. 


effect). 

DE90503358/GAR 062,355 PC A03/MF A01 
NAL-TM-605 

Koon sainetsu nenshoki kenkyu kaihatsu yo tei sanso 

nensho shiken sochi. (Low oxygen combustion tester for 

high temperature reheat combustors). 

DE90505516/GAR 060,070 PC A03/MF A01 
NAL-TM-606 

Henko sanran kyodo pattern kaiseki ni yoru bisho ryushigun 

no ryudo sokutei no tame no eikyo keisu gyoretsu. (Influ- 

ence coefficient matrix for sizing of fine particles by intensi- 

ty pattern analysis of scattered polarized light). 


NAS 1.15:102370 


DE90505515/GAR 
NAL-TM-608 

Space plane model for visual measurement of aerodynamic 

heating. (Kuuryoku kanetu kashika sokutei yo space plane 


mokei no seisaku). 
DE90505514/GAR 062,335 PC A03/MF A01 
NAL-TM-609 
Gas turbine tokei nenshoki deguchi danmen deno fusoku 
oyobi ondo bunpu no sokutei. (Measurement of velocity and 
temperature profiles at the exit plane of a tubular gas tur- 
bine combustor). 
DE90505519/GAR 060,071 PC A03/MF A01 
NAL-TM-610 
Hosha ondokei ni yoru dannetsuyoku mokeijo no ondo 
bunpu sokutei shiken kekka. (Measurement of temperature 
ay on adiabatic aerofoil model by radiation thermome- 
ter). 
DE90505517/GAR 059,562 PC A03 
NAL-TM-612 
AE ho ni yoru SiC sen(prime)i "ou aluminum fukugo 
ot Si fiber reinforced aluminum ‘Study on failure modes 
— reinforced aluminum composite materials by AE 
DE90505518/GAR 
NAL-TR-1021T 


Decay of secondary flow and the associated loss variation 
downstream of an annual turbine stator cascade. 
DE90505520/GAR 060,072 PC A03/MF A01 


NAL-TR-1029T 
Probabilistic approach to the certification for fatigue durabil- 
ity of co ite structures. 
060,917 PC A03/MF A01 


060,802 PC A03/MF A01 


060,916 PC A03/MF A01 


mposit 

DE90505521/GAR 
NAL-TR-1030 

AE ho ni yoru boron sen(prime)i kyoka aluminum fukugo 

aaino Oe taied youd wo teniaee G8. AE hakei to sono 

power spectrum kara no kento. (Study on failure modes of 

boron fiber reinforced aluminum composite materials by AE 

method. part 2. Power analysis of AE waves). 

DE90505522/GAR 060,918 PC A03/MF A01 
NAL-TR-1031 

LE-7 koatsu pump no seino hyoka. (Performance evaluation 


of LE-7 high pressure pumps). 
DE90505523/GAR 060,086 PC A02/MF A01 
NAL-TR-1033 
Doyoku shindo no hisesshoku keisokuho no kenkyu. (Non- 
contact measurement of rotating blade vibrations). 
DE90505524/GAR 060,073 PC A04/MF A01 


NAL-TR-1036 
ETS-VI engine no hard start ni tsuite. (Hard start 


problem of engine for the ETS-VI). 
DE90505525/GAR 060,087 PC A03/MF A01 
NAS 1.15:4206 


Geometric Programming Prediction of Design Trends for 
Omv Protective Structures. 
N90-23462/6/GAR 062,324 PC A03/MF A01 


NAS 1.15:100369 


Research and Tech 
N90-24219/9/GAR 


NAS 1.15:100655 
ee Delamination Growth of Embedded and 


Delaminations. 
N90-23494/9/GAR 060,924 PC A09/MF AG2 
NAS 1.15:101709 


Stars: An Integrated General-Purpose Finite Element Struc- 
tural, on and Aeroservoelastic Analysis Computer 


Program. 

N90-23768/6/GAR 061,982 PC A08/MF A01 

NAS 1.15:101722 

—— Short-Period Dynamics Using an Extended 
iter. 


Kalman 

N90-23392/5/GAR 059,611 PC A03/MF A01 
NAS 1.15:101798 

Small Business Innovation Research Program Solicitation: 


Closing Date July 16, 1990. 
N90-24173/8/GAR 059,551 PC A06/MF A01 


NAS 1.15:101890 


1989. 
062,351 PC A13/MF A02 


f Organics for Water Reclamation. 


Selective Removal o' 
N90-23797/5/GAR 060,735 PC A03/MF A01 
NAS 1.15:102250 


Lateral-Directional Stability and Control Characteristics of 
the Quiet Short-Haul Research Aircraft (QSRA). 
N90-23413/9/GAR 059,619 PC A03/MF A01 


NAS 1.15:102259 


Personality Factors in Flight Operations. Voiume 1: Leader 
Characteristics and Crew Performance in a Full-Mission Air 
Transport Simulation. 
N90-23370/1/GAR 


NAS 1.15:102296 
Technical Accomplishments of the NASA Lewis Research 


Center, 1989. 
N90-24220/7/GAR 062,268 PC Ai2/MF A02 
NAS 1.15:102319 


NASA Lewis Icing Research Tunnel User Manual. 
N90-23407/1/GAR 059,618 PC A03/MF A01 


NAS 1.15:102370 
Structural Behavior of Composites with Progressive Frac- 
ture. 


059,638 PC A03/MF A01 


December 1,1990 OR-61 
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iN90-23477/4/GAR 
NAS nen seer 


060,919 PC A03/MF A01 


a Quadrupole-Based Secondary-lon Mass 
Y SIMS) System at Lewis Research Center. 
N90-23476/6/GAR 059,856 PC A03/MF A01 


NAS 1.15:102561 


Theory and Experimental pa for Nondestructive 
Evaluation of Ceramic 
N90-23754/6/GAR 060,928 PC A03/MF A01 


NAS 1.15:102578 
haa Pyrometry to Correct for Reflected Radi- 


N90-29714/0/GAR 060,804 PC A03/MF A01 
NAS 1.15:102613 
Experimental Evaluation of Software Redundancy as a 


Stra' for — Reliability. 
N90-23958/3/GAR 060,171 PC A03/MF A01 
NAS 1.15:102631 


Langley Aerospace Test Highlights, 1989. 
N90-24221/5/GAR 060,805 PC A08/MF A01 


NAS 1.15:102652 


Equilibrium Radiative Heating Tables for Earth Entry. 
N90-23675/3/GAR 062,340 PC A03/MF A01 


NAS 1.15:102662 
Overcoming the Bellman’s Curse of Dimensionality in Large 
imization Problems. 


Optimization 

N90-23391/7/GAR 059,610 PC A02/MF A01 
NAS 1.15:102665 

Rate Dependent Constitutive Models for Fiber Reinforced 


Polymer Composites. 

N90-23492/3/GAR 060,923 PC A03/MF A01 
NAS 1.15:102668 
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(ATTAP). 1989 Annual report. 
DE90013305/GAR 060,878 PC A10/MF A02 


NASA-CR-185255 


Computational Analysis of the Flowfield of a Two-Dimen- 
sional Ejector Nozzle. 
N90-23406/3/GAR 060,090 PC A03/MF A01 


NASA-CR-186052 


Project Li t: A Mission to alpha Centar 
N90-23417/0/GAR 062,293 PC A05/MF A01 


pen a soap ce 18 


Fighter Agility Metrics, Research, and T 
N90-23386/7/GAR 058,609 PC A09/MF A02 


NASA-CR-186139 
Computational Tools for Multi-Linked Flexible Structures. 
N90-24058/1/GAR 060,203 PC A03/MF A01 
NASA-CR-186152 


Parallel Algorithm for Global Routi 
N90-23959/1/GAR 


NASA-CR-186303 
Nonlinear Interactions in Mixing Layers and Compressible 


Heated Round Jets. 
N90-23674/6/GAR 059,572 PC A08/MF A01 
NASA-CR-186311 
Study to Identify Future Cryogen Payload oy - te 
for Space Shuttle Launch During Period 1990 to 
N90-23452/7/GAR 062,346 PC AOS ME A01 


NASA-CR-186337 


NASA 60 GHz Intersatellite Communication Link Definition 
Study. Addendum a: Mixed Baseband and IF Signals. 
N90-23593/8/GAR 060,102 PC 04/MF A01 


NASA-CR-186338 
a 60 GHz Intersatellite Links Definition Study. Final 


N90.23595/3/GAR 060,104 PC A10/MF A02 
NASA-CR-186339 


NASA 60 GHz intersatellite Communication Link Definition 


Study. Baseline Document. 
N90-23594/6/GAR 060,103 PC A07/MF A01 


NASA-CR-186394 
Human Exploration of Space: A Review of NASA’s 90-Day 


Study and Alternatives. 

N90-23418/8/GAR 062,294 PC A03/MF A01 
NASA-CR-186470 

—_- Helicopter Trajectory Planning for Terrain Following 

NS0-23376/8/GAR 059,625 PC A09/MF A02 
NASA-CR-186511 


International Cooperation for MARS Exploration and 
Sample Return. 
N90-23419/6/GAR 062,295 PC A04/MF A01 
NASA-CR- 186534 


Consortium for Materials Development in 
N90-23575/5/GAR 062,347 


NASA-CR-186600 
Photoreflectance for in-Situ Characterization of Mocvd 


Growth of under Micro-Gravity Conditions. 
N90-23576/3/GAR 061,963 PC A03/MF A01 
NASA-CR-186605 


Chiral Interface at the Finite Temperature Transition Point 


of QCD. 
N90-24121/7/GAR 062,261 PC A03/MF A01 
NASA-CR-186607 


172 PC A03/MF A01 


‘A04/MF AO1 


Classical Theory of Radiating — 
N90-24214/0/GAR 267 PC A03/MF A01 
NASA-CR-1866038 
natures for the Detection of 


Periodic Sig Cosmic Axions. 
N90-24122/5/GAR 062,262 PC A02/MF A01 
NASA-CR-186609 


ee ee aes ae Cones 


‘ermion-Number Violation 
NOO-24129/3/GAR 062,263 PC A03/MF A01 
NASA-CR-186643 


Fast Casual Multicast. 
N90-24059/9/GAR 


NASA-CR-186660 
San Study for a Microwave-Powered Ozone Sniffer 


N90-23997/4/GAR 059,616 PC A15/MF A02 
NASA-CR-186661 

High Speed Civil Transport. 

N90-23396/6/GAR 
NASA-CR-186662 


060,188 PC A03/MF A01 


059,615 PC A0S/MF A01 


Preliminary Subsystem Designs for the Assured Crew 
Return Vehicle (ACRV), Volumes 1-3. 


OR-64 VOL. 90, No. 23 


N90-23455/0/GAR 
NASA-CR-186663 
Avion: A Detailed Report on the Preliminary Design of a 79- 


Pi , High-Efficiency, Commercial Transport Aircraft. 
N90-23998/8 GAR 059,614 PC AOS/MF A01 
NASA-CR-186670 


Preliminary in of a Supersonic Short Takeoff and Verti- 
cal Landing (STOVL) Fighter Aircraft. 
N90-23394/1/GAR 059,613 PC A18/MF A03 


NASA-CR-186687 


Design of an Unmanned Lunar Cargo Lander That Reconfi- 

ures into a Shelter for a Habitation Module or Disassem- 
into Parts Useful to a Permanent Manned Lunar Base. 

N90-23454/3/GAR 062,343 PC A0S/MF A01 


NASA-CR-186692 
Project Wish: The Emerald City. 
N90-23470/9/GAR 
NASA-CR-186694 


Acousto-Ultrasonic Nondestructive ee of Materials 
Using Laser Beam Generation and Detectio 
N90-23664/7/GAR 060,927 PC A05/MF A01 


NASA-E-5250 


Influence of Interfacial Shear Strength on the Mechanical 
of SiC Fiber Reinforced Reaction-Bonded Silicon 


Nitride Manx Composites. 
AD-A224 968/8/GAR 060,907 PC A03/MF AO1 
NASA-E-5405 


Effici Study Comparing Two Helicopter Planetary Re- 


duction Stages. 
AD-A224 966/2/GAR 059,590 PC A03/MF A01 
NASA-E-5422 


Expert System to Perform On-Line Controller Tuning. 
AD-A224 969/6/GAR 060,195 PC A03/MF A01 


NASA-RP-1237 
NIMBUS-7 TOMS Antarctic Ozone Atlas: August Through 


November, 1989. 
059,728 PC A09/MF A01 


062,322 PC A25/MF A04 


062,325 PC A09/MF A01 


N90-23837/9/GAR 
NASA-RP-1241 


Sensor Performance Analysis. 
N90-23780/1/GAR 


NASA-SP-7011(336) 
Aerospace Medicine and Biology: A Continuing Bibliography 
with Indexes (Supplement 336). 
N90-23877/5/GAR 062,349 PC A03 


NASA-SP-7037(251) 
Aeronautical Engineering: A Continuing Bibliography with In- 


dexes (Supplement 251). 
N90-23344/6/GAR 059,636 PC A07 


NASA-SP-7037(252) 
Aeronautical Engineering: A Continuing Bibliography with In- 
dexes (Supplement 252). 
059,637 PC A06 


060,288 PC A0S5/MF A01 


N90-23345/3/GAR 
NASA-SP-7500(24) 

Management: A Bibliography for NASA Managers. 

N90-24174/6/GAR 059,534 PC A09 
NASA-TM-4206 

Geometric ne | omen of Design Trends for 


Omv Protective Structu 
N90-23462/6/GAR 062,324 PC A03/MF A01 
NASA-TM-100369 


Research and Technology 1989. 
N90-24219/9/GAR 


NASA-TM-100655 


Instability-Related Delamination Growth of Embedded and 
E Delaminations. 
060,924 


062,351 PC A13/MF A02 


N90-23494/9/GAR 
NASA-TM-101709 

Stars: An Integrated General-Purpose Finite Element Struc- 

} end —_— and Aeroservoelastic Analysis Computer 

N90-23768/6/GAR 061,982 PC A08/MF A01 
NASA-TM-101722 

Estimating Short-Period Dynamics Using an Extended 


Kalman Filter. 
N90-23392/5/GAR 059,611 PC AQ3/MF A01 


NASA-TM-101798 
Small Business Innovation Research Program Solicitation: 


Closing Date July 16, 1990. 
059,551 PC A06/MF A01 


PC A09/MF A02 


ing 
N90-24173/8/GAR 
NASA-TM-101890 


Selective Removal of Organics for Water Reclamation. 
N90-23797/5/GAR 060,735 PC A03/MF A01 


NASA-TM-102250 
Lateral-Directional Stability and Control Characteristics of 


the Quiet Short-Haul Research Aircraft (QSRA). 
N90-23413/9/GAR 059,619 PC A03/MF A01 


NASA-TM-102259 


Personality Factors in Flight Operations. Volume 1: Leader 
Characteristics and Crew Performance in a Full-Mission Air 


Transport Simulation. 
N90-23370/1/GAR 059,638 PC A03/MF A01 
NASA-TM-102296 


Technical Accomplishments of the NASA Lewis Research 


Center, 1989. 
N90-24220/7/GAR 062,268 PC A12/MF A02 
NASA-TM-102319 


NASA Lewis Icing Research Tunnel User Manual. 


N90-23407/1/GAR 
NASA-TM-102370 
Structural Behavior of Composites with Progressive Frac- 


ture. 

N90-23477/4/GAR 060,919 PC A03/MF A01 
NASA-TM-102462 

Influence of Interfacial Shear Strength on the Mechanical 

Properties of SiC Fiber Reinforced Reaction-Bonded Silicon 


Nitride Matrix Composit 
AD-A224 968/8/GAR 060,907 PC A03/MF A01 
NASA-7M-102531 ‘ 


Development of a Quadrupole-Based Secondary-lon Mass 
Spectrometry (SIMS) System at Lewis Research Center. 
N90-23476/6/GAR 059,856 PC A03/MF A01 


NASA-TM-102561 


Theory and Experimental Technique for Nondestructive 
Evaluation of Ceramic Composites. 
N90-23754/6/GAR 060,928 PC A03/MF AQ1 


NASA-TM-102578 
Multiwavelength Pyrometry to Correct for Reflected Radi- 


ation. 
N90-23714/0/GAR 060,804 PC A03/MF A01 
NASA-TM-102613 


Experimental Evaluation of Software Redundancy as a 
Strategy for Improving Reliability. 
N90-23958/3/GAR 060,171 PC A03/MF A01 


NASA-TM-102631 


Langley Aerospace Test Highlights, 1989. 
N90-24221/5/GAR 060,805 PC A08/MF A01 


NASA-TM-102652 


Equilibrium Radiative Heating Tables for Earth Entry. 
N90-23675/3/GAR 062,340 PC A03/MF A01 


NASA-TM-102662 
Overcoming the Bellman’s Curse of Dimensionality in Large 


Optimization Problems. 
059,610 PC A02/MF A01 


059,618 PC A03/MF A01 


N90-23391/7/GAR 
NASA-TM-102665 
Rate Dependent Constitutive Models for Fiber Reinforced 


Polymer Composites. 
N90-23492/3/GAR 060,923 PC A03/MF A01 
NASA-TM-102668 


Advancing Automation and Robotics aoe for the 
Space Station Freedom and for the US Econo 
N90-23899/9/GAR 062,327 PC "A03/MF A01 


NASA-TM-102795 
Saas of Sequencing and Scheduling Methods for Arrival 


taffic. 
NBO. 23373/5/GAR 062,356 PC A03/MF A01 
NASA-TM-102806 
Multiprocessing on Supercomputers for Computational 


Aerodynamics. 
N90-23366/9/GAR 059,569 PC A03/MF A01 
NASA-TM-102807 


Simulator Evaluation of the Final Approach Lye, Tool. 
N90-23374/3/GAR 062,357 A03/MF A01 


NASA-TM-102814 


Helicopter Airborne Laser Positioning System (HALPS). 
N90-23399/0/GAR 059,626 PC A03/MF A01 


NASA-TM-102901 


Space Station Freedom Media Handbook. 
N90-23460/0/GAR 062,323 PC A06/MF A01 


NASA-TM-102902 


Astronaut’s Guide to Terrestrial Impact Craters 
N90-23798/3/GAR 061,369 PC A05/MF A01 


NASA-TM-102907 


Strategic Implementation Plan. 
N90-23861/9/GAR 


NASA-TM-102913 


Space Station Freedom Pre-Workshop Session. 
N90-24172/0/GAR 062,350 PC A11/MF A02 


NASA-TM-103101 


Expert System to Perform On-Line Controller Tuni 
AD-A224 969/6/GAR 060,195 PC Ao3, MF A01 
Expert System to Perform on-Line Controller Tuning. 

N90-23991/4/GAR 060,197 PC A03/MF A01 


NASA-TM-103106 
Efficie Study Comparing Two Helicopter Planetary Re- 


duction Stages. 
AD-A224 966/2/GAR 059,590 PC A03/MF A01 
NASA-TM-103108 


bong Matrix Sequencer for Research Test Facility Automa- 


NOO- 23416/2/GAR 060,803 PC A02/MF A01 
NASA-TM-103123 
— of Internal Flow in a Ventral Nozzle for STOVL Air- 


Craft. 
N90-23404/8/GAR 059,617 PC A03/MF A01 
NASA-TM-103126 


Controlled Crack Growth Specimen for Brittle Systems. 
N90-23543/3/GAR 060,886 PC A02/MF A01 


NASA-TM-103160 


New Directions in InP Solar Cell Research. 
N90-23662/1/GAR 060,580 PC A02/MF A01 


062,348 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


NASA-TM-103164 


High Frequency, High Temperature Specific Core Loss and 
Dynamic B-H Hysteresis Loop Characteristics of Soft Mag- 


netic Alloys. 

N90-23663/9/GAR 060,280 PC A02/MF A01 
NASA-TM-103176 

Introducing the VRT Gas Turbine Combu: 

N90-23591/2/GAR 060,075" PC A03/MF A01 
NASA-TM-103177 


Fuel-Rich Catalytic Combustion: A Fuel Processor for High- 


Speed Propulsion. 

N90-23518/5/GAR 060,061 PC A03/MF A01 
NASA-TM-103181 

Viscoplastic Model with Application to LiF-22 Percent CaF2 

Hypereutectic Salt. 

N90-23770/2/GAR 060,965 PC A03/MF A01 
NASA-TM-103192 


Stress Versus Temperature Dependent Activation Energies 


in Creep. 
N90-23773/6/GAR 061,984 PC A03/MF A01 
NASA-TP-2988 


Aerodynamic Pressure and Heating-Rate Distributions in 
Tile Gaps around Chine Regions with Pressure Gradients at 


a Mach Number of 6.6. 
N90-23670/4/GAR 059,571 PC A04/MF A01 
NASA-TP-3005 
Experimental Evaluation of a Tuned Electromagnetic 
Damper for Vibration Control of Cryogenic Turbopump 


Rotors. 

N90-23403/0/GAR 060,088 PC A03/MF A01 
NATICK-TR-89/044 

Anthropometric Survey of U.S. Army Personnel: Methods 


and Summary Statistics 1988. 
AD-A225 094/2/GAR 061,299 PC A99/MF A04 


NATICK-TR-90/032 
Anthropometric Survey of US Army Personnel (1988): Cor- 
relation Coefficients and Regression Equations. Part 1. Sta- 
tistical Techniques, Landmark, and Measurement Defini- 


tions. 

AD-A224 986/0/GAR 061,286 PC A05/MF A01 
NATICK-TR-90/033 

Anthropometric Survey of US Army Personnel (1988): Cor- 

relation Coefficients and Regression Equations. Part 2. 

Simple and Partial Correlation Tables-Male. 

AD-A224 987/8/GAR 061,287 PC A12/MF A02 
NATICK-TR-90/034 

Anthropometric Survey of US Army Personnel (1988): Cor- 

relation Coefficients and Regression Equations. Part 3. 

Simple and Partial Correlation Tables-Female. 

AD-A224 988/6/GAR 061,288 PC A12/MF A02 
NATICK-TR-90/035 

Anthropometric Survey of US Army Personnel (1988): Cor- 

relation Coefficients and Regression Equations. Part 4. Bi- 


variate Regression Tables. 
AD-A224 989/4/GAR 061,289 PC A14/MF A02 
NATICK-TR-90/036 
Anthropometric Survey of US Army Personnel (1988): Cor- 
relation Coefficients and Regression Equations. Part 5. 
Stepwise and Standard Multiple Regression Tables. 
AD-A224 990/2/GAR 061,290 PC A07/MF AO1 
NATICK-TR-90/040 


Analysis of Thermal Process of Low-and High-Acid Foods 


in Semirigid Containers. 
AD-A225 195/7/GAR 059,657 PC A03/MF A01 
NATICK/TR-90/043 


Optical Transmission Properties of Selected Shelter Materi- 


als. 
AD-A225 072/8/GAR 060,937 PC A03/MF A01 
NAVSWC-TR-90-76 


Fracture Criterion of Isotropic Materials. 
AD-A224 912/6/GAR 061,972 PC A03/MF A01 
NBSIR-87/3562 


FIREDOC Users Manual (Revised). 
PB90-271800/GAR 060,064 PC A03/MF A01 
NCEL-CR-90-004 


= —_ Costs of Non-PCB Distribution Transformer Alter- 

AD ADEA 821/9/GAR 060,373 PC A05/MF A01 
NCEL-CR-90.005 

Users Guide for the Conversion of Navy Paint Spra' — 

Particulate Emission Control Systems from Wet to 

eration. 

AD-A224 737/7/GAR 060,589 
NCEL-TN-1814 

User Data Package (UDP) for Packaged Cogeneration Sys- 


tems (PCS). 
AD-A225 073/6/GAR 060,345 PC A08/MF A01 


NCHRP-328 
Forecasting the Basic Inputs to Transportation Planning at 


the Zonal Level. 
062,429 PC A04/MF A01 


PC AO5/MF A01 


PB90-272030/GAR 
NCHRP-330 

Effective Utilization of Street Width on Urban Arterials. 

PB90-271792/GAR 060,030 PC A04/MF AO1 
NDRI-PR-90-02 

Procedure to Sterilize Dental Burs with Dry Hea 

AD-A224 716/1/GAR 061,155 PC A01/MF AO1 
NDRI-PR-90-03 


Summaries of Research - Fiscal Year 1989. 


AD-A225 111/4/GAR 
NEDO-P-8810 
sur cho nenryo denchiyo suiso kyokyu system ni kan- 


(2). (Survey St cote Part’2 ean suppling 
lor phosphoric acid fuel cell 
060.519 BE A05/MF A01 


061,156 PC A03/MF A01 


BesOsOSSu/GAR 
NEDO-P-8819 
Rizoto to tokutei chiiki ni okeru denki jidosha no tekiyo kan- 
osei chosa. (Survey of applicability of electric vehicles 
(EVs) in specific regions such as resorts). 
DE90503592/GAR 062,379 PC A04/MF A01 
NEDOJ-8902-1 
1988 nendo kenkyu seika nenpo (1). Sekitan, chinetsu 
energy kaihatsu hen. (Annual report on the results of fiscal 
1988 (Part 1). Development of coal and geothermal 


). 
DE90403102/GAR 060,482 PC A16 
NEDOJ-8902-2 
Showa 63 nendo Kenkyu seika nenpo (2). Loe nenryo 
chozo arukoru biomass to gijutsu kaihatsu hen. (I. Sekitan 
chinetsu energy kaihatsu hen). (Ill. Sangyo gijutsu kenkyu 
kaihatsu hen). (1988 Annual report on researches (Part 2). 
Development of solar, fuel, storage, alcoholic, and biomass 
technologies. (Part 1. Development of coal and geothermal 
energies). (Part 3. Research and developmert of industrial 


technologies)). 

DE90503494/GAR 060,588 PC A99/MF A04 
NEDOJ-8902-3 

1988 nendo kenkyu seika nenpo Iil. bo ijutsu kenkyu 

kaihatsu hen. (1) itan, Chinetsu energy kaihatsu hen. (2) 

Taiyo. nenryo chozo. Alkohol biomass to gijutsu kaihatsu 

hen. (Report on the achievements of research in 1988 (Part 

3). Research and development of industrial technologies. 

(1) Development of coal and geothermal energy. (2) Devel- 

opment of solar energy, fuel stock, Alcohol biomass, tech- 


oe 
DE90503590/GAR 059,549 PC A10/MF A02 
NEFES/90-28 

Individual-Tree Probability of Survival Model for the North- 


eastern United States. 

PB90-266271/GAR 061,350 PC A03/MF A01 
NEFES/90-29 

West Virginia Timber Products Output, 1987. 

PB90-266131/GAR 061,347 PC A03/MF A01 
NEFES/90-30 

Pulpwood Production in the Northeast, 1988. 

PB90-266263/GAR 061,349 oPC A03/MF A01 
NEFES/90-31 

Bulletin of Hardwood Market Statistics: Spri 

PB90-266255/GAR 061,348 
NEI-DK-330 

Identifikation af benzinmotor i kontinuert tid. (Identification 

of gasoline fueled internal combustion engines in continu- 


ous time). 
DE90796101/GAR 060,079 PC A07/MF A01 
NHRC-89-2 


Leukemia in US Navy Enlisted Personnel. 
AD-A224 665/0/GAR 061,119 PC A0Q3/MF A01 


NHRC-89-18 
Physical and Psychological — of Sustained Shipboard 


pong: on U.S. Navy Personne’ 
A224 791/4/GAR Oe, 195 PC A03/MF AO1 


NHRC-89-44 


Bimodal Word Processing 
AD-A224 666/8/GAR 


NHRC-89-51 
Disease and Non-Battle Injury Rates for Navy Enlisted Per- 


sonnel during Peacetime. 
AD-A224 607/2/GAR 060,788 PC A03/MF A01 
NHRC-90-3 
Cross-Sectional Vins Sorepo Characteristics of Human Im- 
munodeficiency Virus Seropositive Navy and Marine Corps 


Active-Duty Personne’! 
AD-A224 O71 /8/GAR. 061,207 PC A02/MF A01 
NHRC-90-7 


Alcohol and Drug Abuse Hospitalizations Among Submarine 
javy. 


Personnel in the U.S. Navy. 

AD-A224 793/0/GAR 061,205 PC A03/MF A01 
NHRC-90-8 

Gaining Control of Occupational Injury and Iliness in the 


U.S. Navy Civilian Work Force. 
AD-A224 792/2/GAR 061,208 PC A04/MF A01 


NHRC-90-9 


Effect of Combat Levei on Disease and Non-Battle Injury. 
AD-A224 754/2/GAR 061,230 PC A03/MF A01 


NHRC-90-10 
Disease and Non-Battle Injury Rates For Marine Corps En- 


listed Personnel during Peacetime. 
AD-A224 795/5/GAR 061,209 PC A03/MF A01 


NHRC-90-11 


Evaluation of the Navy’s Health Promotion Videotapes. 
AD-A224 794/8/GAR 060,790 PC A03/MF A01 


NIST/GCR-90/580 
Development of an Instructional Program for Practicing En- 


ineers Hazard | Users. 
'B90-265315/GAR 062,417 PC A08/MF A01 
NIST/SP-305-SUPPL-21 
Publications of the National Institute of Standards and 


Technology, 1989 Catalog. 


hoa MF A01 


: Speed, Accuracy, and Memory. 
059,763 PC A03/MF A01 


NOAA-TM-ERL-PMEL-92 


PB90-271818/GAR 
NIST/SP-400/86 
i Measurement Technology: Thermal Resist- 


ance Measurements. 
PB90-269564/GAR 060,323 PC AO5/MF A01 
NIST/SP-500/181 


PHIGS Validation Tests (Version 1.0): {2 oie 
PB90-269580/GAR 060,192 A03/MF A01 
NIST/SP-500/ 182 


Guidelines for the Evaluation of Message Handling Systems 


Implementations. 

PB90-269598/GAR 060,111 PC A07/MF A01 
NIST/TN-1280 

Absolute Specular Reflectometer with an Autocollimator 


Telescope and Auxili 
PB90-269572/GAR 061,871 PC A03/MF A01 
NISTIR-90/4267 


Conformance Test for FDDi Medium Access Control (MAC). 
PB90-265323/GAR 060,128 PC A09/MF A01 


NISTIR-4356 


059,556 PC A18/MF A03 


Study on the Performance of a Combination 
lor Domestic Hot Water and Space 
PI BO 205 5/GAR 059,810 PC A03. F AO1 


NISTIR-4359 
Domestic Disaster Recovery Plan for PCs, OIS, and Small 


VS Systems. 
PB90-265240/GAR 060,234 PC A03/MF A01 
NISTIR-4365 


ee Oy ee ee ee 


tion Systems. 
PB90-269481/GAR 060,507 PC A05/MF A01 
NISTIR-4369 
System Requirements Analysis for the U.S. Army Rock 
Island Arsenal Tool Management System. 
PB90-269465/GAR 061,314 PC A06/MF A01 


NISTIR-4376 
Adaptive ee Ooo ee ited Region. 
PB90-269499/GAR 1,050 Pe A03/MF A01 
NISTIR-4383 


Center for Electronics and Electrical es pa 
Publication Announcements Sp ealhtg meh Oc- 
tober-December 1989, with 1990 CEEE Events Calendar. 

PB90-265232/GAR 060,338 PC A03/MF A01 


NISTIR-4385 


Pose. 
060,233 PC A03/MF A01 


lethod 
PB90-265224/GAR 
NISTIR-4386 


System Factors in Real-Time Hierarchical Control. 
PB90-269473/GAR 060,205 PC A03/MF A01 


NISTIR-4387 


Department of Justice Simplified Lge iy Guidelines. 
PBS90-265257/GAR 060,235 PC A04/MF A01 


NISTIR-4399 


Evaluation of Exit Signs in Clear and Smoke Conditions. 
PB90-269523/GAR 059,815 PC A05/MF A01 


NISTIR-4407 


NIST Express Worki 
tional PDES Testbed 
PB90-269531/GAR 


NKF-SA-1293 
Practical Guide for Shipboard Vibration Control and Attenu- 
ition 


al 5 
AD-A224 939/9/GAR 061,748 PC A10/MF A02 
NMFS-FIA23/90-17 


Ecuadorean Fishi 
PB90-270612/GA 


NMRI-90-48 


Liver as a Major Site of Immunological Elimination of 
Murine Trypanosome Infection, Demonstrated with the Liver 


Perfusion Model. 
AD-A224 746/8/GAR 061,176 PC A02/MF A01 
NMRI-90-51 


Xenon Kinetics in Peete Ro Re eaten leg 
Parallel Perfusion-Limit 
061,093 PC A03/MF A01 


Form ) a quae Reference. Na- 
leport Series. 
060,206 PC A04/MF A01 


Industry, 1989. 
059,656 PC A03/MF A01 


AD-A224 Sev/T/GAR 
NMRI-90-53 

Geonomic Organization of the CD28 Gene. Implications for 

the Regulation of CD28 mRNA Expression and Heteroge- 

AD A224 920/9/GAR 061,142 PC A02/MF A01 
NMRI-90-54 


Role of the CD28 Receptor in T-Cell Activation. 
AD-A224 892/0/GAR 061,099 PC A02/MF A01 


NMRI-90-55 
Similarity in Pathogenic Features in Lung and Peritoneal In- 
a by Coxiella burnetii, Typhus Group Rickettsiae, and 
AD-A224 922/5/GAR 061,124 PC A03/MF A01 
NOAA-TM-ERL-ARL-184 
Development of a ‘Generic’ Mobile Flux Platform with Dem- 
onstration on a Small Ai ‘ 
PB90-268236/GAR 060,655 PC A05/MF A01 
NOAA-TM-ERL-PMEL-92 
Annual Mean Transport in Puget Sound. 
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PB90-265919/GAR 
NOAA-TM-ERL-WPL-182 


Fronts, Jet Streams, and the Tropopause. 
PB90-268277/GAR 059,715 


NOAA-TM-NMFS-SEFC-255 


Marine Turtle Habitat Plan. 
PB90-272113/GAR 


NOAA-TR-ERL-WPL-183 
Inner-Scale Meter. 
}90-268285/GAR 


NOAA-TR-NMFS-88 


Early-Life-History Profiles, Seasonal Abundance, and Distri- 
bution of Four Species of Clupeid Larvae from the Northern 
Gulf of Mexico, 1982 and 1983. 

PB90-26641 2/GAR 061,712 PC A04/MF A01 


NOAA-TR-NMFS-89 
Early-Life-History Profiles, Seasonal Abundance, and Distri- 
bution of Four Species of Carangid Larvae off Louisiana, 


1982 and 1983. 
PB90-266404/GAR 061,711 PC A03/MF A01 
NOARL-AB-89-220-017 


— Wavefield Distortion by Seamounts: A Finite Ele- 


AD-Azze 1 14/6/GAR 061,802 PC A03/MF A01 
NOARL-AB-90-321-028 — 


Circulation in the Basin duri 
AD-A224 723/7/GA 061, 


NOARL-JA-221-014-89 
Finite-Element Model for Ocean Acoustic Propagation and 


Scattering. 
AD-A224 725/2/GAR 061,805 PC A02/MF A01 
NOARL-JA-221-053-89 
Three-Dimensional Parabolic Equation Model That Includes 
indaries. 


the Effects of Rough-Bou 
AD-A224 718/7/GAR 061,803 PC A02/MF A01 


NOARL-JA-244-033-89 
Stable Data-Adaptive Method for Matched-Field Array Proc- 


in Acoustic Waveguides. 
AD -Aa25 071/0/GAR 061,808 PC A03/MF A01 
NOARL-JA-244-064-89 


Density-Sound Velocity Relationships for Two Marine Sur- 
face Sediment Classes. 
AD-A224 709/6/GAR 061,756 PC A01/MF A01 
NOARL-JA-321-017-89 
Variations in the Structure of the Anticyclonic Gyres Found 
Alboran Sea. 


in the 3 

AD-A224 724/5/GAR 061,716 PC A03/MF A01 
NOARL-JA-323-069-89 

Mean Sea Surface and Variability of the Gulf of Mexico 


Geosat Altimetry Data 
061,718 PC A03/MF A01 


061,739 PC A04/MF A01 


PC A05S/MF A01 


061,714 PC A03/MF A01 


059,717 PC A03/MF A01 


June 1986. 
15 PC A02/MF A01 


U 
AD-A225 046/2/GAR 
NOARL-JA-331-065-89 


pad Factors, Two-Flow Models, and the a of Irra- 
diance Inversion in Estimating Optical Paramet 
AD-A224 713/8/GAR 061,839 PC 403/MF A01 


NOARL-JA-333-025-89 


Dominance in a Subsurface Phytoplankton 
Concentration at a Mediterranean Sea Front. 
AD-A224 715/3/GAR 061,695 PC A03/MF A01 


NOARL-JA-333-027-88 
Evaluation of Microbiologically Induced Corrosion in an Es- 
AD-A224 719/5/GAR 060,954 PC A01/MF A01 
NOARL-NT-59 
Ocean Simulation Model for internal Waves Computer 
Source Code. 
AD-A225 110/6/GAR 061,721 PC A08/MF A01 


NOARL-PR-89-025-221 
Higher-Order and Elastic Parabolic Equations for Wave 


ition in the Ocean. 
AD-A224 712/0/GAR 061,801 PC A03/MF A01 


NOARL-PR-89-033-220 
ition in Shallow Water In- 


ices. 
061,757 PC A03/MF A01 


; : Spun 

ing the Effects of Rough 
AD-A224 711/2/GAR 
NOARL-PR-89-039-351 


Internal Data Base Structure for Digital Bathymet- 
Production. OW 


ric Base 
AD-A224 708/8/GAR 


NOARL-PR-89-041-351 


Display Methods for Geographic Data Sets. 
AD-A224 854/0/GAR 061,339 


NOARL-PR-89-042-243 

Apparent Coherent Energy Loss of Ice-Reflected, High-Fre- 

quency LFM Pulses. 

AD-A224 729/4/GAR 061,758 PC A02/MF A01 
NOARL-PR-89-043-242 

Noise Package: An Autonomous Ambient Noise Measure- 

ment System. 

AD-A224 852/4/GAR 060,237 PC A01/MF A01 
NOARL-PR-89-055-221 

pen Domain Solution from the Kens eed Domain: i- 

cation to Resonance Sca’ lastic Bodies. in 

AD-A224 720/3/GAR 061,804 PC A03/MF A01 
NOARL-PR-089-057-321 

Use of Polarization Methods in Earth Resources Investiga- 


061,743 PC A02/MF A01 


PC A02/MF A01 


OR-66 VOL. 90, No. 23 


AD-A224 710/4/GAR 
NOARL-PR-90-028-432 
Impact of Planetary Boundary Layer Processes on Fronto- 


=. 
1D-A225 070/2/GAR 059,709 PC A01/MF A01 
NOARL-SP-033-320-90 


Abstracts of Publications and 
AD-A225 107/2/GAR 


NOARL-TN-37 
os P 


061,442 PC A03/MF A01 


Presentations, 1989. 
061,720 PC A05/MF A01 


and Sound Velocity Measure- 
Taken Off the Washington and 


061,719 PC A03/MF A01 


— 


AD- S306/4/GAR 
NOSC/TD-1827 

Orderi of N-Tuples. 
AD-A224 884/7/GAR 


NOSC/TR-1343 
Sees ft See Pas tr he Samp Coe 
duri iment. 


ing the AREA 88 
AD-A225 076/9/GAR 061,763 PC A03/MF A01 


NOTE nip ei ace 


061,003 PC A02/MF A01 


d’une 
tudy of the Behav- 


059,580 PC E09/MF E09 


Guile dAuoo Aubes (E ‘operinental 
rille d’ 

ior of a Cascade). 
PB90-265729/GAR 


NPRDC-TN-90-19 


Readings on Mana: ing 
AD-A224 888/8/GAR 


NPRDC-TN-90-25 
Managing for a Quality-Theory and implemen- 


tation: An Annotated 
AD-A225 OMO/R/GAR 061, 294 PC A05/MF A01 
NPS/RMR/CX-1200-7-B054/6 


Text Excavations in the Pinon Canyon Maneuver Site, 


Southeastern Colorado, Volume 1. 
PB90-266776/GAR 059,747 PC A99/MF A04 
NPS/RMR/CX-1200-7-B054/7 


Test Excavations in the Pinon Canyon Maneuver Site, 


Southeastern me 2. 

PB90-266784/GAR 059,748 PC A99/MF A04 
NPS/RMR/CX-1200-7-BO66 

Archaeological Survey and Test Excavation in the Turkey 
Canyon Area, Fort Carson Military Reservation, Pueblo and 
El Paso Counties, Colorado. 

PB90-266768/GAR 059,746 PC A24/MF A03 
NPS-56-90-008 


Trident SSBNs in START. 
AD-A224 699/9/GAR 


NRC-31608 


Summary of Transonic Natural Laminar Flow Airfoil Devel- 
— at NAE (Resume Des Recherches de |’Ena sur des 
Profils Aerodynamiques A Ecoulements Laminaires Naturels 


Transsoniques). 
AD-A225 102/3/GAR 059,558 PC A07/MF A01 
NRL-MR-6662 


Non-Maxwellian Electron Distribution Functions in Z-Pinch 


Plasmas. 

AD-A224 702/1/GAR 061,872 PC A04/MF A01 
NRL-MR-6688 

Effect of ene Multiple Jammers on Coded FH/ 


SSMA System 
AD-A224 91 1/8/GAR 060,239 PC A03/MF A01 
NRL-MR-6690 


Numerical Simulation of the Compressible Orszag-Tang 


Vortex Ii. Supersonic 
AD-A224 913/4/GAR 061,873 PC A03/MF A01 
NRL-MR-6691 


Soe & for Improved Gating Combinatorics in Multiple- 


Target Ti 
AD-A224 (F00/R/GAR 060,260 PC A03/MF A01 
NRL-MR-6692 


Solubility Interactions and the in of Chemically Selec- 

tive Sorbent Coatings for Chemical and Arra 

AD-A224 957/1/GAR 060,895 PC A04/MF A01 
NRL-MR-6697 


Purification of Metal Fluorides for the Ultra Low Loss Pro- 


ram. 

2b-A224 701/3/GAR 059,874 PC A03/MF A01 
NSF/ENG-86019 

ee Characteristics of Base Isolation Bearings for a 


Deck Model Test. 
060,001 PC A04/MF A01 


059,527 A15/MF A02 


061,322 PC A03/MF A01 


PB 262668/GAR 
NSF/ENG-87046 
Inelastic Seismic Response of Structures with Mass or Stiff- 


ness E 
059,823 PC A14/MF A02 


ccentricities in 
PB90-262650/GAR 
NSF/ENG-87048 
in Procedur: =| 
PesezesrieiGan 058,824 PC A04/MF A01 
NSF-89-308 
National aes of Research and Development Re- 


sources: 198! 
N90-24218/1/GAR 059,553 PC A04/MF A01 

NSF-90-305 
eristics of Recent Science and Engineering Gradu- 


Charact 
ates: 1988 (Detailed Statistical Tables). 
PB90-268483/GAR 059,774 PC A08/MF A01 


NSF-90-318 
Scientific and Engineering Research Facilities at Universi- 


ties and Colleges, 1990. 
PB90-272006/GAR 059,557 PC A07/MF A01 
NSWC-MP-89-242 


SBIR Reports on the Chemistry of Lithium Battery Technol- 


AD-A225 139/5/GAR 060,340 PC A09/MF A01 
NSWC-TR-87-60 
eye Amplifier Primer Unexpur: 
A224 914/2/GAR 060, ie 
NTIA/ITS-90 
Features for Automated Quality Assessment of Digitally 


Transmitted Video. 
PB90-266545/GAR 060,107 PC A05/MF A01 


NTSB/AAB-89/14 


Aircraft Accident Reports. Brief Format U.S. Civil and For- 
ign Aviation Issue Number 7 of 1988 Accidents. 
PB89-916914/GAR 062,412 Subscription 


NTSB/HAR-90/02 


Highway Accident Report - Collision between Mission Con- 
idated Independent School District School Bus and 
Valley Coca-Cola Bottling Company, Inc. Tractor-Semitrailer 
Intersection of Bryan Road Texas — 
Road 676 Alton, Texas, September 21, 1989. 
PB90-916202/GAR 062,414 Standing Order 


NTSB/MAR-90/04 


Marine Accident Report - Grounding of the U.S. Tankship 


EXXON VALDEZ on Bligh Reef, Prince William Sound, Near 
Valdez, Alaska, March 24, 1989. 
062,415 Standing Order 


PC AO5/MF A01 


PB90-916405/GAR 
NU-96/89 
Abschaetzung der Emissionen von Fluechtigen Organis- 


chen Verbi RA in Oesterreich. Kurzfassung (Appraisal 
of oo gg Volatile Organic Compounds in Austria. 


PBO0 250282/G GAR 
NU-97/89 


Abschaetzung der Emissionen von Fluechtigen Organis- 
chen Verbindungen in Oesterreich (Appraisal of Emissions 
of Volatile So el Compounds in Austria). 

PB90-260290/GAR 060,643 PC E09/MF E09 


NUREG/CP-0112-V1/GAR 


Proceedings of the International Atomic Energy Agency 
Specialists’ Meeting on Subcritical Crack Growth (3rd). 
Opening Session and Technical Session 1. Held in 
Moscow, USSR on May 14-17, 1990. 
NUREG/CP-0112-V1/GAR 


060,642 PC E05/MF E05 


061,640 
PC A14/MF A02 
NUREG/CP-0112-V2/GAR 


Proceedings of the International Atomic Energy Agency 

Specialists’ Meeting on Subcritical Crack Growth (3rd). 
Technical Sessions 2, 3, and 4 and Recommendations and 
Conclusions Session 5. Held in Moscow, USSR on May 14- 


17, 1990. 
NUREG/CP-0112-V2/GAR 061,641 
PC A11/MF A02 
NUREG/CR-2000-V9-N7/GAR 

gga Event Report (LER) Compilation for Month of July 


NUREG/CR- 2000-V9-N7/GAR 061,642 
PC AO5/MF A01 
NUREG/CR-2850-V9/GAR 


Population Dose Commitments Due to Radioactive Re- 

leases from Nuclear Power Plant Sites in 1987. 

NUREG/CR-2850-V9/GAR 061,227 
PC A09/MF A01 


NUREG/CR-4624-V6/GAR 
Radionuclide Release Calculations for Selected Severe Ac- 
cident Scenarios. Su ital Calculations. 
NUREG/CR-4624-V6/GAR 1,643 
PC A17/ ME A02 
NUREG/CR-4674-V11/GAR 


Precursors to Potential Severe Core Damage Accidents: 

1989. A Status Report. Main Report and Appendix ~~ 

NUREG/CR-4674-V11/GAR 1,644 
PC A0e/ME A0i 


NUREG/CR-4674-V12/GAR 


Precursors to Potential Severe Core Damage Accidents: 

1989 A Status Report. indices B and C 

NUREG/CR-4674-V12/GAR 061,645 
PC A22/MF A03 


NUREG/CR-4744-V3-N2/GAR 
Term Embrittlement of Cast Duplex Stainless Steels 
— Systems. Semiannual Report April-September 
NUREG/CR-4744-V3-N2/GAR 061,672 
PC A03/MF A01 
NUREG/CR-5297/GAR 
Closeout of IE Bulletin 83-05: ASME Nuclear Code Pumps 
and Spare Parts Manufactured by the Hayward Tyler Pump 
NUREG/CR-5297/GAR 061,646 PC A03/MF A01 
NUREG/CR-5395-V11/GAR 
ome Integral System Test (MIST): Final Report. MIST 
Phase IV Tests. 


NUREG/CR-5395-V11/GAR 061,647 
PC A22/MF A03 
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NUREG/CR-5395-V11-A/GAR 


Multiloop Integral System Test (MIST): Final Report. MIST 
Phase IV Tests (Addendum). 

NUREG/CR-5395-V11-A/GAR 061,648 
PC A12/MF A02 
NUREG/CR-5451/GAR 


Crack-Arrest Behavior in SEN Wide Plates of Low-Upper- 
Shelf Base Metal Tested under Nonisothermal Conditions: 


WP-2 Series. 
NUREG/CR-5451/GAR 061,673 PC A13/MF A02 
NUREG/CR-5453-V5/GAR 


Background Information for the 
Level Waste ee, ee 


puter Code Implementation 
NUREG/CR-5453-V5/GAR - 


it Gaaiees a _ 


PC A06/ ME ‘a0 
NUREG/CR-5572/GAR 


Evaluation of the Effects of Local Control Station Design 
—— on Human Performance and Nuclear Power 


NUREG/GR-5572/GAR 061,649 PC A04/MF A01 
NUREG/CR-5575/GAR 


Quantitative Analysis of Potential Performance improve- 
ments for the Dry PWR Containment. 
NUREG/CR-5575/GAR 061,650 PC A08/MF A01 


NUREG/CR-5583/GAR 


Hee soy of Check Valve Performance and dation in 
jluclear Power Plant Systems: Wear and Impact Tests. 
NUREG/GR 5583/GAI 061,651 PC A04/MF A01 


NUREG/CR-5591-V1-N1/GAR 


Heavy-Section Steel Irradiation Program: Semiannual 

Progress Report for October 1989-March 1990. 

NUREG/CR-5591-V1-N1/GAR 061,674 
PC A03/MF A01 


NUREG/CR-5596/GAR 


Unsaturated Fractured Rock Characterization Methods and 
Data Sets at the che Leap Tuff Site. 
NUREG/CR-5596/GAR 061,622 PC A07/MF A01 


NUREG-0540-V12-N7/GAR 
Title List of Documents Made Publicly Available, July 1-31, 


1990. 
NUREG-0540-V12-N7/GAR 


NUREG-0940-V9-N2/GAR 
Enforcement Actions: Significant Actions Resolved. Quar- 


pray hg mee Report April-June 1990. 
NUREG-0940-V9-N2/GAR 


NUREG-1420/GAR 


Special Committee Review of the Nuclear Regulatory Com- 

mission’s Severe Accident Risks Report (NUREG-1150). 

NUREG-1420/GAR 061,654 PC A05/MF A01 
NUSC-TR-8689 


Evaluation of Integrals and Sums Involving (sin(Mx)/ 


sin(X))n. 
AD-A224 906/8/GAR 061,005 PC A03/MF A01 
NV-90-14 


Two-Photon Absorption Characterization of HgCdTe. 
AD-A225 086/8/GAR 061,936 PC A06/MF A01 


NWD-TR-025-VOL.1-REV.2 
TITAN a Weight Truck cask preliminary design report. 


Volume 
'90013726/GAR 061,607 PC A19/MF A03 
NWD-TR-025-VOL.2-REV.2 


TITAN Legal Weight Truck cask preliminary design report. 


Volume 2. 
DE90013725/GAR 061,606 PC A99/MF A04 
OCS/MMS-89/0020 


Analysis of Tracer Data Collected during the SCCCAMP 
1985 Intensive Measurement Periods. 
PB90-263369/GAR 059,703 PC A11/MF A02 


OCS/MMS-89/0034 
Analysis of Wind Fields for the SCCCAMP 1985 Intensive 


Measurement Periods. 
PB90-263377/GAR 059,704 PC A99/MF E09 
OCS/MMS-89/0035 


Characterization of Historical Ozone Episodes and Compar- 
ison with the SCCCAMP 1985 Field Study. 
PB90-263385/GAR 059,713 PC A10/MF A02 


OCS/MMS-89/0036 


Mixi eg Analysis of Data Collected during the 
SCCCAMP 985 Intensive Measurement Periods. 
PB90-263393/GAR 059,705 PC A09/MF A01 


OCS/MMS-89/0037 
Assessment of Uncertainties in the Data Collected in the 


SCCCAMP 1985 Field Study. 
PB90-263401/GAR 059,706 PC A08/MF A01 


OCS/MMS-89/0045 


User’s Guide to the Interactive Wind Analyzer. 
PB90-263419/GAR 059,707 PC A03/MF A01 


OCS/MMS-89/0046 
Numerical Simulation of Mesoscale Airflow in the South 


Central Coast Air Basin. 
PB90-263427/GAR 059,708 PC A99/MF E09 
OCS/MMS-89/0047 
Frequency Distributions of Meteorological Variables during 
the AMP 1985 Field Study. 


061,652 
PC A16/MF A02 


061,653 
PC A21/MF A03 


PB90-263435/GAR 
OCS/MMS-89/0048 


Analysis of Air Quality and Air Chemistry Data Collected 
during the SCCCAMP 1985 Field Study. 
PB90-263443/GAR 059,729 PC A19/MF A03 


OCS/MMS-89/0056 
SCCCAMP 1985 Data Analysis: Overview and Discussion of 
Case Studies. 


PB90-263450/GAR 059,730 PC A08/MF A01 
OCS/MMS-89/0067 


Gulf of Mexico Physical Oceanography Program Final 
Report: Year 5. Volume 1. Executive Summary. 
PB90-266792/GAR 061,740 PC A03/MF A01 


OCS/MMS-89/0068 


Gulf of Mexico Physical Cosmeeteerty Program Final 
Report: Year 5. Volume 2. Technical Ri 
PB90-266800/GAR 061,741 PC A16/MF A02 


OCS/MMS-89/0089-VOL-1 
Adaptations of Marine Organisms to Chronic Hydrocarbon 


re. Volume 1 of 2. 
060,741 PC A17/MF A03 


059,714 PC A08/MF A01 


Exposu 

PB90-263344/GAR 
OCS/MMS-89/0089-VOL-2 

Adaptations of Marine Organisms to Chronic Hydrocarbon 


Exposure. Volume 2 of 2. 
PB90-263351/GAR 060,742 PC A21/MF A03 
OCS/MMS-90/0019 
Synthesis of Available Biological, Geological, Chemical, So- 
cioeconomic, and Cultural Resource Information for the 


South Florida Area. 
PB90-266685/GAR 061,752 PC A99/MF A04 


OCS/MMS-90/0033 
Biological Impacts of Translocated Sea Otters. 
PB90-263328/GAR 061,709 PC A03/MF A01 
OCS/MMS-90/0034 
Potential Effects of OCS Oil and Gas Activities on Oregon 
and Washington Indian Tribes: Description of Overall Logal 
Environment and Legal Status of 16 Specified Tribes. 
PB90-263336/GAR 059,756 PC A04/MF A01 


OECD/LOFT-T-3907 
Account of the OECD LOFT Organization for Economic Co- 


operation and Development Loss-of-Fluid Proj 
DE90013022/GAR 061,519 A06/MF A01 


OEFZS-4491 


Abschaetzu' 
chen Verbii 
of Emissions 0 


der Emissionen von Fluechtigen Organis- 
n in Oesterreich. Kurzfassung (. | 
— Organic Compounds in Austria. 


Abridged Versio’ 

PB90260280/GAR 060,642 PC E05/MF E05 
OEFZS-4492 

Abschaetzu' vas Mw der Emissionen von Fluechtigen Organis- 

chen Verbi n_ in Oesterreich (Appraisal of Emissions 

of Volatile Organic Compounds in Austria). 

PB90-260290/GAR 060,643 
ONERA-RSF-1/3731-AY 

Resolution des Equations d’Euler Apliquee a un Rotor 

d’Helicoptere en Vol d’Avancement (Solution of —' Equa- 

tions Applied to a Helicopter Rotor in Moving Flig 

PB90-263724/GAR 059,577 EH ‘MF E05 
ONERA-RSF-87/7078-AY 

Etude Theorique de |'Interaction Entre une Onde de Choc 

Oblique et une Couche Limite Turbulente se Developpant 

sur une Paroi Chauffee (Theoretical Study of the Interaction 

between an Oblique Shock Wave and a Turbulent Bounda- 

pa Layer Forming on a Heated Wall). 

B90-270224/GAR 059,584 PC E09/MF E09 


ONERA-RT-4/1855-M 


Etudes Fondamentales sur les Composes Intermetalliques 
(Basic Research on Intermetallic Alloys). 
PB90-270232/GAR 060,987 PC E05/MF E05 


ONERA-RT-15/3578-M 
Realisation d’Equipements Destines a la Confection d’Elec- 
trodes de Premiere Fusion en Alliage de Titane (Fabrication 
yo Equipment to Make First-Melt Electrodes of Titanium 


Alloy). 
PB90-270240/GAR 060,988 PC E05/MF E05 
ONERA-RT-21/3542-RY-082-R 


Resolution Parametrique de Problemes Structuraux non 
Lineaires (Parametric Solution of Non-Linear Structural 


Problems). 
PB90-269887/GAR 061,987 PC E05/MF E05 
ONR-RR-90-1 


Modifications of the Test Information Function. 
AD-A224 698/1/GAR 061,070 PC A03/MF A01 


ONR-RR-90-2 


Predictions of Reliability Coefficients and Standard Errors of 
a Using the Test Information Function and Its 


Modificatio 
AD-A224 696/5/GAR 059,765 PC A03/MF A01 
ONR-RR-90-3 


Validity Measures in the Context of Latent Trait Models. 
AD-A224 695/7/GAR 059,764 PC A03/MF A01 


ONR-RR-90-4 


Differential Weight Procedure of the Conditional P.D.F. Ap- 
proach for Estimating the Operating Characteristics of Dis- 


crete Item Responses. 
AD-A224 697/3/GAR 061,069 PC A03/MF A01 
ORNL/ATD-20 


Cryogenic testing of fluoropolymer-coated stainless steel 
tubing. 


PC E09/MF E09 


ORNL/FTR-2608 


DE90008022/GAR 
ORNL/ATD-31 


060,897 PC A03/MF A01 


ine testi thermographic phosphors. Part 1, Pratt 
and W hitney fesd-blade test; Part 2, Virginia Polytechnic In- 
stitute neato tied teak. test. 
DE90013269/GAR 


ORNL/CDIAC-32 
Plan for intermodel comparison of atmospheric CO(sub 2) 


projections with uncertainty 
DE90011298/GAR 059,718 PC A03/MF A01 
ORNL/CON-271 


Cooling season energy measurements of dust and ventila- 
tion effects on radiant barriers. 
DE90012008/GAR 060,393 PC A04/MF A01 


ORNL/CON-292 


Buildi — A bibliography 
DE90042 2977/ 058, 795 BC AtA/ MF A02 
ORNL/CON-302 


pm gg and renewable energy program. Bibliography, 


DED0011287/GAR 060,544 PC A06/MF A01 
ORNL/FTR-2468 
Immobilization of radioactive wastes. Forei ip report, 
November 7-26, 1986. wissen 
061,563 PC AOS 


060,068 PC A03/MF A01 


DE90013303/GAR 
ee 
ee ena Foreign trip report, 


13-27, 1986. 
DE90012343/GAR 060,213 PC A01/MF A01 
ORNL/FTR-2484 
VENUS facility modifications for pressure vessel fluence ex- 
= Foreign trip report, January 9, 1987-January 18, 
DE90012328/GAR 061,515 PC A02/MF A01 
ORNL/FTR-2505 


Radiation dosimetry. Foreign trip report, February 26, 1987- 


March 8, 1987. 
DE90012346/GAR 061,216 PC A02/MF A01 
ORNL/FTR-2531 


Conn Reliability Data Organization (CRDO). Foreign 
ip report, April 10, 1987-April 17, 7 1087. 
DE900 128407 GAR 061,627 PC A02/MF A01 


ORNL/FTR-2538 


Chemical — of oxide fuel and fission 
lease. Foreign trip report, April 4, 1987-April 13, 1987. 
DE90013139/GAR 061,671 PC A03/MF A01 


ORNL/FTR-2541 


Lanthanide and actinide Meg ic chemistry. Foreign 
trip report, April 3, 1987-April 16, 1987. 
DE90012306/ GAR 059,911 PC A03/MF A01 


ORNL/FTR-2549 
Discussions in biotechnology and separations science. For- 
- trip report, April 17, 1987-May 2, 1987. 
DE90013143/GAI 061,168 PC A02/MF A01 
ORNL/FTR-2551 


Adsorbents in bioseparations. Foreign trip report, April 17, 

1987-May 1, 1987. 

DE90013141/GAR 061,167 PC A02/MF A01 
ORNL/FTR-2558 


Workshop on mobile robot issues. Foreign trip report, May 


9-16, 1987. 

DE90013137/GAR 060,850 PC A03/MF A01 
ORNL/FTR-2563 

Advanced robotics program workshop. Foreign trip report, 


May 9-16, 1987. 
DE90012341/GAR 061,467 PC A02/MF A01 
ORNL/FTR-2579 


Workshop on fusion blanket neutronics. Foreign trip report, 


June 13, 1987-June 20, 1987. 
DE90012344/GAR 062,015 PC A02/MF A01 
ORNL/FTR-2589 


Design and je ap of radioactive material shipping 
tainers. Foreign trip report, June 6, 1987-June 13, 1987. 
DE90013142/GAR 061,538 PC A03/MF A01 


ORNL/FTR-2593 


Conference on free and moving boundary as re- 
lated to heat transfer. Foreign trip report, June 10-20, 1987. 
DE90012330/GAR 060,511 PC A02/MF A01 


ORNL/FTR-2595 
a of solid surfaces. Foreign trip report, June 16-27, 
7. 


1987. 
DE90012322/GAR 059,913 PC A02/MF A01 
ORNL/FTR-2598 


Third-harmonic pened gor a in both 


dispersive xenon. Foreign trip report, June 19-30. 7. 

rr 
DE90012345/GAR 061,854 PC AOL/ME A01 
ORNL/FTR-2607 


Analytical instrumentation in clinical chemistry. Foreign trip 
report, June 23, 1987-July 2, 1987. 
DE90013135/GAR 061,118 PC A02/MF A01 


ORNL/FTR-2608 
Bioconversion of coal. Foreign trip report, July 7, 1987-July 


11, 1987. 
DE90012332/GAR 060,465 PC A02/MF A01 
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ORNL/FTR-2616 
International symposium on molecular beams. Foreign trip 


— July 6-19, 1987. 

90012354/GAR 062,019 PC A01/MF A01 
ORNL/FTR-2620 

liquids. Foreign trip report, July 1, 


Electric properties of 
1987-July 19, 1987. 
061,820 PC A02/MF A01 


DE90013138/GAR 
ORNL/FTR-2622 

Liquid state and its electrical properties. Foreign trip report, 

July 3-18, 1987. 

DE90012342/GAR 061,818 PC A02/MF A01 
ORNL/FTR-2633 

Nuclear and radiation research. Foreign trip 


ici 
a July 3-26, 1987. 
:90012351/GAR 061,129 PC A02/MF A01 
ORNL/FTR-2649 
Diffraction and crystallography. Foreign trip report, August 
3, 1987- 21, 1987. 
DE90012323/GAR 062,011 PC A02/MF A01 


ORNL/FTR-2651 
Multiphoton and laser-assisted processes. Foreign trip 


report, July 31- 31, 1987. 
'90012350/GA\ 062,018 PC A02/MF A01 
ORNL/FTR-2652 


Radiolabeling techniques 


ing 
—_ August 11-30, 1987. 
90012355/GAR 
ORNL/FTR-2667 


Technical way, Fy in robotics for reactor decommission- 
between the USA and Japan. Foreign trip report, Sep- 


wane 6-15, 1987. 
DE90013140/GAR 061,662 PC A03/MF A01 
ORNL/FTR-2673 


Nuclear fuel reprocessi aste a Foreign 


a. 21, sost 21. 1087-Soptember 13, 1 
Deo 1233 061,536 PC! A03/MF A01 
ORNL/FTR-2688 


Empirical investigation of the use of ranks in (pi)ps sam- 
pling. Foreign trip report, September 6, 1987-September 16, 


198 
DE90012335/GAR 061,076 PC A01/MF A01 
ORNL/FTR-2689 
Data for decay heat predictions — fission yield evaluation. 
— trip report, September 5, 1987-September 24, 


5E96012397/GAR 062,014 PC A03/MF A01 
ORNL/FTR-2690 
Fossil energy environmental research. Foreign trip report, 
11, 1987-September 26, 1987. 
DE90012333/GAR 060,466 PC A02/MF A01 


ORNL/FTR-2699 
ee effort of research in latent heat thermal energy 


- report, July 27-September 30, 1987. 
Dea 12880/ 060,569 PC A01/MF AO1 


ORNL/FTR-2700 


46th session of International Statistical Institute and the 
first IASC world conference. Foreign trip report, September 


5-27, 1987. 
DE90012324/GAR 061,075 PC A01/MF A01 
ORNL/FTR-2708 


Radioactive waste immobilization. Foreign trip report, 


August 28, 1987-October 3, 1987. 

DE90012318/GAR 061,535 PC A03/MF A01 
ORNL/FTR-2715 

Photoelectron spectrometry with the use of —— fa- 


diation. For report, yet 29-October 1, 198 
DE9001 Foren ip repo 062,010 PC A02/ ME A01 


ORNL/FTR-2720 
Availability of isotopic materials. Foreign report, 
tember 19, 1987-October 7, 1987. ee ied 
DE90012334/GAR 061, 483 PC A03/MF A01 


ORNL/FTR-2725 
interactions of charged particles with solids. For- 
trip report, October 4-17, 1987. 

90012327/GAR 062,012 PC A02/MF A01 
ORNL/FTR-2730 


using iodine-123. Foreign trip 
061,218 PC A02/MF A01 


Dynamic i — condensed 
matter. For 
DE90012348/G 
ORNL/FTR-2749 
Testing cement-based waste —, Foreign trip report, 
lember 26, 1987-October 31, 198 “ 
90012313/GAR 061,833 PC A03/MF A01 
ORNL/FTR-2750 
Workshop on risk assessment and risk management. For- 
trip report, October 23-31, 1987. 
90012326/GAR 060,762 PC A03/MF A01 
ORNL/FTR-2755 


Molecular structure of coal and coal conversion . 

Foreign trip report, October 24, 1987-November 7, 1987. 

DE90012320/GAR 060,464 PC A01/MF A01 
ORNL/FTR-2756 


of charged pee 
oon ip report, October 6-18, 1 
062,017 PC ‘A02/MF A01 


semmeten cham. Foreign trip report, October 24, 


Coal conversion 
1987-November 4, 1 

DE90012307/GAR 060,463 PC A02/MF A01 
ORNL/FTR-2763 


Safe transport of r: seco wee. Foreign trip report, 
November 7, 1987-November 14, atid 
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DE90012319/GAR 
ORNL/FTR-2773 
Radioiodinated free fatty acids. Foreign trip report, Novem- 


ber 19-28, 1987. 
DE90012380/GAR 061,220 PC A02/MF A01 
ORNL/FTR-2774 


Radiation ar. ae trip report, November 10, 1987- 


November 24, 198 
DE9001 eSATIGAR 062,016 PC A02/MF A01 
ORNL/FTR-2775 
Photosynthesis and biotech 
vember 1, 1987-November 25, 1 
~ sagen 


ORNL/FTR-2 
-cemtnncgd of Sn inspection a Foreign 
5-November 20, 1 


trip report, November 

DE90012314/GAR 060,835 9G A02/MF A01 
ORNL/FTR-2778 

Development of an international nuclear data library for 

fusion reactor technology. Foreign trip report, November 


11-24, 1987. 
DE90012329/GAR 062,013 PC A03/MF A01 
ORNL/FTR-2784 
Radioactive waste immobilization. Foreign trip report, Octo- 
ber 16, 1987-December 5, 1987. 
DE90012316/GAR 061,534 PC A03/MF A01 


ORNL/FTR-2797 


py ae ma cane and chemotherapeutic drug technolo- 
pee ‘oreign trip r , October 30-December 30, 1987. 
E90012325/GA\ 061,215 PC A03/MF A01 
ORNL/FTR-2821 


lodine and tellurium chemistry. Foreign trip report, February 
28-March 3, 1988. 
059,880 PC A03/MF A01 


061,514 PC A03/MF A01 


” trip report, No- 
061,110 PC A03/MF A01 


DE90012377/GAR 
ORNL/FTR-2851 


Radiation protection. Foreign trip report, April 8-16, 1988. 
DE90012352/GAR 061,217 PC A02/MF A01 


ORNL/FTR-2861 
Meetings on recent actinides research in chemistry. Foreign 


trip report, April 17-24, 1988. 
DE90012315/GAR 059,912 PC A02/MF A01 
ORNL/FTR-2875 


Low frequency electromagnetic fields and public health. 
Foreign trip report, April 30-May 8, 1988. 
DE90012381/GAR 061,221 PC A03/MF A01 


ORNL/FTR-2887 
Passive monitoring of nuclear systems. Foreign trip report, 


May 18-30, 1988. 
DE90012369/GAR 061,628 PC A02/MF A01 
ORNL/FTR-2902 


Ethanol eke by immobilized microorganisms. Foreign 


Ls eport, May 27-June 9, 1988. 
DE90012277/GAR 060,461 PC A02/MF A01 
ORNL/FTR-2903 


Chemistry of iodine in reactor safety. Foreign trip report, 


May 31-June 9, 1988. 
DE90012311/GAR 061,513 PC A03/MF A01 
ORNL/FTR-2916 
Advanced techno! 
trip report, May 24-June 
90012276/GAR 


ORNL/FTR-2921 


Biologically based methods for cancer risk assessment. 
Foreign trip report, June 7-19, 1988. 
DE90012281/GAR 061,128 PC A03/MF AO1 


ORNL/FTR-2923 
Conference on vector and parallel computing. Foreign trip 


= May 31, 1988-June 14, 1988. 
DE90012368/GAR 061,877 PC A02/MF A01 
ORNL/FTR-2925 


Cooperative research in the area of nuclear physics. For- 
= trip report, May 13-June 12, 1988. 
DE90012366/GAR 062,021 PC A03/MF A01 


ORNL/FTR-2956 


Radiopharmaceutical chemistry. Foreign trip report, June 

28-July 9, 1988. 

DE90012379/GAR 061,219 PC A02/MF AO1 
ORNL/FTR-2967 


for water-cooled reactors. Foreign 
12, 1988. 
061,626 PC A03/MF A01 


Spectroscopic techniques in interfacial electrochemistry. 

Foreign trip report, July 3-15, 1988. 

DE90012372/GAR 059,916 PC A03/MF A01 
ORNL/FTR-2979 


i? and applications. Foreign trip report, July 15- 

DE90012378/GAR 060,467 PC A02/MF A01 
ORNL/FTR-2981 

Optimal ign and analysis of experiments. Foreign trip 


report, July 22-29, 1988. 
DE90012382/GAR 060,224 PC A01/MF A01 
ORNL/FTR-2987 


Meetings on industrial ion exchange. Foreign trip report, 


July 12-26, 1988. 
DE90012278/GAR 059,849 PC A03/MF A01 
ss 2098 


Boow analysis of experiments. Foreign trip 


ust 5, 1988. 
060,223 PC A01/MF A01 


mt hey 1 
D 90012365 /GA 


ORNL/FTR-3000 
Heavy-ion nuclear reactions. Foreign trip report, June 10, 


1988-August 2, 1988. 
DE90012373/GAR 062,022 PC A01/MF A01 
ORNL/FTR-3008 


Theoretical techniques for dynamics studies of polymers. 
Foreign trip report, July 30-August 22, 1988. 
DE90012358/GAR 059,956 PC A01/MF A01 


ORNL/FTR-3013 
Thermal analysis of inorganic systems. Foreign trip report, 


August 15-27, 1988. 
DE90012359/GAR 059,915 PC A02/MF A01 
ORNL/FTR-3033 


Electrochemistry in nonaqueous solvents. Foreign trip 
r , August 27-September 10, 1988. 
DE90012357/GAR 059,914 PC A02/MF A01 


ORNL/FTR-3038 


ps ag se on the Analytic Hierarchy oe Foreign trip 
September 2, 1988-September 11, 19: 
D 90012360/GAR 060,222 BCs A01/MF A01 


ORNL/FTR-3040 


jo away interactions of charged particles. Foreign trip 
, August 25-September 13, 1988. 
D 90012387/GAR 062,025 PC A02/MF A01 


ORNL/FTR-3041 


Price and availability of isotope materials = related serv- 
ices. Foreign trip report, September 3-17, 1 
DE90012282/GAR 061,481 Pe A03/MF A01 


ORNL/FTR-3052 
Materials and services F soe we by the Isotope Research 
Materials Laboratory. _— trip report, September 4, 


1988-September 16, 1988. 
DE90012280/GAR 061,480 PC A03/MF A01 
ORNL/FTR-3055 


Current and future requirements for isotopic materials and 
related seivices. Foreign trip report, September 4-16, 1988. 
DE90012309/GAR 061,482 PC A03/MF A01 


ORNL/FTR-3056 
— shielding. Foreign trip report, September 5-16, 


DE90012363/GAR 061,517 PC A02/MF A01 
ORNL/FTR-3057 
International conference on radiation shielding. Foreign trip 


r , September 11-16, 1988. 
DE90012362/GAR 061,516 PC A02/MF A01 
ORNL/FTR-3062 


Gas discharges and their applications. Foreign trip report, 
September 15, 1988-September 25, 1988. 
DE90012386/GAR 062,024 PC A01/MF A01 


ORNL/FTR-3071 
Discrete kinetic theory, lattice gas dynamics and founda- 
tions of hydrodynamics. Foreign trip report, September 17- 


October 2, 1988. 
DE90012356/GAR 062,020 PC A02/MF A01 
ORNL/FTR-3081 


Gas discharges and : = Foreign trip report, Sep- 


tember 16-October 2, 1 
DE90012384/GAR 062,023 PC A02/MF A01 
ORNL/FTR-3088 


Cardiology and nuclear medicine. Foreign trip report, Octo- 


ber 1-12, 1988. 
DE90012388/GAR 061,130 PC A02/MF A01 
ORNL/FTR-3094 


Topics on supercritical solutions. Foreign trip report, Octo- 
ber 14, 1988-October 23, 1988. 
DE90012279/GAR 059,850 PC A02/MF A01 


ORNL/FTR-3095 
Implementation of dose equivalent meters. Foreign trip 


r October 8-21, 1988. 
DE90012385/GAR 061,222 PC A03/MF A01 
ORNL/FTR-3101 


Thermal reactor safety. Foreign trip report, October 2-13, 


1988. 
DE90012274/GAR 061,625 PC A03/MF A01 
ORNL/FTR-3128 


energnase structural studies of promethium. Foreign trip 
, October 20-November 12, 1988. 
D '90012375/GAR 059, 879 PC A03/MF A01 


ORNL/FTR-3157 
Health risk assessment on environmental, occupational, 
— style hazards. Foreign trip report, December 12-30, 
DE90012390/GAR 060,665 PC A03/MF A01 
ORNL/FTR-3162 
Computer vision and robotics. Foreign trip report, January 


22, 1989-January 28, 1989. 
DE90012389/GAR 061,084 PC A02/MF A01 


ORNL/FTR-3642 
Waste management. Foreign trip report, June 2-12, 1990. 
DE90013194/GAR 061,539 PC A02/MF A01 
ORNL/FTR-3646 
Luminescence and Raman spectroscopy for biological anal- 
ysis. Foreign trip report, May 30, 1990-June 12, 1990. 
DE90013225/GAR 061,103 PC A01/MF A01 
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ORNL/FTR-3648 
Mercury as an environmental poliutant. Foreign trip report, 


June 7, 1990-June 14, 1990. 
DE90013392/GAR 060,766 PC A02/MF A01 
ORNL/FTR-3649 
Reconstruction of the trigger electronics for the WAS8O ex- 
periment. Foreign trip report, June 5, 1990-June 15, 1990. 
5E90013396/GAR 062,089 PC A02/MF A01 


ORNL/FTR-3654 
Workshop on experimental design and quality improvement. 
Foreign trip report, June 9-16, 1990. 
DE90013300/GAR 061,077 PC A01/MF A01 
ORNL/FTR-3655 
Atmospheric chemistry and biogeochemistry. Foreign trip 


r , May 29-June 14, 1990. 

DE90013195/GAR 060,618 PC A03/MF A01 
ORNL/FTR-3656 

Application of the principles of environmental impact as- 

sessment to policy, plans, and programs. Foreign trip 


aoe June 16-20, 1990. 
DE90013797/GAR 060,769 PC A02/MF A01 
ORNL/FTR-3659 

Management of severe accidents at PWR nuclear power 


plants. Foreign — June 25-June 29, 1990 
DE90013394/GA\ 061,522 PC A01/MF A01 


ORNL/FTR-3663 


Seventeenth international conference on the physics of 
electronic and atomic collisions. Foreign trip report, June 


22, 1990-June 30, 1990. 

DE90014313/GAR 062,250 PC A02/MF A01 
ORNL/FTR-3664 

Materials and therm ic cycles of coal conversion 

processes. Foreign trip report, June 2, 1990-June 20, 1990. 
DE90013393/GAR 060,050 PC A03/MF A01 


ORNL/FTR-3669 
General Committee of the International Conference on the 
Physics of Electronic and Atomic Collisions. Foreign trip 
r , June 17, 1990-July 3, 1990. 
DE90014309/GAR 062,249 PC A03/MF A01 


ORNL/FTR-3684 
International discussion meeting on relaxations in , 
systems. one oy trip report, June 22, 1990-July 1, 1990. 
DE90014312/ 060,964 PC A02/MF AO1 


ORNL/M-1137 


Operational readiness review plan for the — ther- 
moelectric generator materials ae a 
DE90012026/GAR 061,485 eC ‘A03/MF A01 


ORNL/M-1188 
Feasibility of exclusive facilities for cars and trucks. Final 


report. 

DE90012976/GAR PC A06/MF A01 
ORNL/M-1194 

Building Thermal Envelope Systems and Materials (BTESM) 

and research utilization/technology transfer progress report 

for DOE Office of Buildings and Community Systems. 


Monthly progress report. 
DE90013504/GAR 059,798 PC A03/MF A01 


ORNL/M-1207 


Symposium on access and use of information resources in 
assessing health risks from chemical exposure. 
DE90013248/GAR 060,666 PC (A03/MF AO1 


ORNL/NOAC-232-VOL-11 
Precursors to Potential Severe Core Damage Accidents: 
1989. A Status Report. Main Report and Appendix A. 
NUREG/CR-4674-V11/GAR 061,644 
PC A06/MF A01 


062,374 


ORNL/NOAC-232-VOL-12 


Precursors to Potential Severe Core Damage Accidents: 
1989 A Status Report. ndices B and C. 

NUREG/CR-4674-V12/GAR 061,645 
PC A22/MF A03 


ORNL/NSIC-200-VOL-9-NO-7 
——— Event Report (LER) Compilation for Month of July 


1990. 
NUREG/CR-2000-V9-N7/GAR 061,642 
PC A05/MF A01 
ORNL/SUB-84-00214/1 


— of high purity sinterable silicon carbide powder. 


| report. 
DEs0072020/GAR 060,874 PC A12/MF A02 
ORNL/SUB-87-SA663/01 


Microstructural studies of advanced austenitic steels. 
DE90012981/GAR 060,940 PC A10/MF A02 


ORNL/TM-10600 
Quality Assurance/Quality Control in Waste Site Character- 


ization and Remedial Action. 
AD-A224 668/4/GAR 060,690 PC A04/MF A01 


ORNL/TM-10806 
Critical-region vapor-liquid equilibrium of the CH(sub 4)- 


CO(sub 2)-H(sub 2)S system. 
DE90012032/GAR 060,418 PC A08/MF A01 


ORNL/TM-10914 
Managing global climate change through international coop- 
eration: Lessons from prior resource management efforts. 
DE90014699/GAR 059,712 A04/MF A01 
ORNL/TM-10959 
Hydrologic data summary for the White Oak Creek water- 
shed: May 1987-April 1988. 


DE90011287/GAR 
ORNL/TM-11231 

Advanced Research and Technology Development (AR and 

TD) materials i. implementation plan for fiscal years 


1990 through 1 
DE9001 DGAR 060,933 PC A07/MF A01 
ORNL/TM-11283 


Waste reduction plan for The Oak Ridge Nationa! Laborato- 


BE9001 4203/GAR 060,708 PC A03/MF A01 
ORNL/TM-11310 
Using sensor sone and pattern recognition to identify or- 


BE9001 3299/GAR 059,853 PC A04/MF A01 
ORNL/TM-11425 


Assessment of the energy conservation potential of active 
(variable thermal resistance = switchable absorptance) 
building thermal insulation system: 
DE90012039/GAR 


ORNL/TM-11448 
Alternative Motor Fuel Use Model: Model theory and design 


and user’s guide. 
062,373 PC A08/MF A01 


061,374 PC A06/MF A01 


059,818 PC A06/MF A01 


guide. 
DE90012040/GAR 
ORNL/TM-11491 


Performance of the Intel iPSC/860 hypercube. 
DE90014697/GAR 060,161 PC A03/MF A01 


ORNL/TM-11501 
Chemical potential from integral equations using scaled 


particle theory. 
DE90011277/GAR 059,906 PC A12/MF A02 
ORNL/TM-11512 
Implementation of Valiant’s learnability theory using random 
ts. 


sets. 
DE90014709/GAR 061,087 PC A03/MF A01 
ORNL/TM-11518 


———- of the 1989 CESAR/CEA (Center for \- 4 
ns Systems Advanced Research/Commissariat a |’ 
ie Atomique) workshop on autonomous mobile robots 


(May 30-June 1, 1989). 
DE90011283/GAR 060,847 PC A18/MF A03 
ORNL/TM-11540 


Program for preparing output data from a flow injection 
spectrometer for entry into AnaLis data base of the Analyti- 
cal Chemistry Division, Oak Ridge National Laboratory. 

DE90011282/GAR 059,847 PC AOS/MF A01 


ORNL/TM-11550 
Nuclear Medicine Program progress report for quarter 


ending March 31, 1990. 
DE90013608/GAR 061,133 PC A03/MF A01 
ORNL/TM-11557 


ae paneer eae detectors for small- 


le neutron scatteri 
DE90011285/GAR 062,002 PC A07/MF A01 
pgp 


ing supernodes for sparse matrix computation: 
DESO 13626/GAR 061,013 PC ‘A03/MF A01 


ORNL/TM-11568-VOL-1-NO-1 
Heavy-Section Steel Irradiation Program: Semiannual 
Progress Report for October 1989-March 1990. 
NUREG/CR-5591-V1-N1/GAR 061,674 

PC A03/MF A01 

ORNL/TM-11573 
Characterization of explosives processing waste decompo- 
sition due to composting. Final, Phase 1 report. 
DE90011286/GAR 061,777 PC A09 


ORNL/TR-3046 
Robotic hands. Foreign trip report, September 4-September 


11, 1988. 

DE90012361/GAR 060,849 PC A01/MF A01 
ORNL-6572 

Implementation of complex many-to-many relations in 


focus. 
DE90011300/GAR 060,697 PC A03/MF A01 
ORNL-6578 


Physics Division progress report for period ending Septem- 


ber 30, 1989. 
DE90012022/GAR 062,005 PC A13/MF A02 
ORNL-6584 


Crack-Arrest Behavior in SEN Wide Plates of Low-Upper- 
Shelf Base Metal Tested under Nonisothermal Conditions: 


WP-2 Series. 
NUREG/CR-5451/GAR 061,673 PC A13/MF A02 
ORNL-6592 


Comparative hazard evaluation, an approach to regulation: 


Formaldehyde in — water. 
DE90012001/GAR 060,726 PC A03/MF A01 
ORNL-6615 


Evaluating protective actions for chemical agent emergen- 


cies. 
DE90012030/GAR 059,787 PC A14/MF A02 
OSM-232 


Sumiaris hg ree Surface Mining and Land Reclamation 
Information System. Sample Questions Answered Utilizing 


the Sumiaris Data Base. 
PB90-264037/GAR 061,395 PC A04/MF A01 
OSM-578 
Celene tak ees 3 Oy See te eae 
filling Abandoned U 


PAT-APPL-7-298 150 


PB90-264573/GAR 
OSM-581 


Blasting as an AML Reclamation Method. Volume 
PB90-264540/GAR 061,396 PC AT4/ME A02 


OSM-585 
Application of Geophysical Techniques to 
investigation 


061,397 PC A03/MF A01 


Electrotelluric 
a ee OS ee 


and Control. 
PB90-267246/GAR 
PA-89-034 + 81-07 


Evaluation of AC-10 Asphalt 
PB90-262775/GAR 


PARAMETER/IE-188 
Closeout of IE Bulletin 83-05: ASME Nuclear Code Pumps 
and Spare Parts Manufactured by the Hayward Tyler Pump 
NUREG/CR-5297/GAR 061,646 PC A03/MF A01 
PAT-APPL-7-054 982 
Some 1-(Diorganooxyphosphonyl)Methyl-2,4- and -2,6-Dini- 
tro-Benzenes. 
PATENT-4 886 896 059,960 Not available NTIS 
PAT-APPL-7-113 954 
tae Period Pseudo Random Number Sequence Genera- 
lor. 
PATENT-4 890 252 060,274 Not available NTIS 
PAT-APPL-7-125 678 


whoa eS eee 
PATENT-4 899 3: 060,844 Not available NTIS 


PAT-APPL-7-127 214/GAR 
oh peat IgE Receptor alpha Subunit or Fragment 


PAT-APPL-7-127 214/GAR 061,149 
PC NO3/MF A01 


061,372 PC A09/MF A01 


Cement. 
059,988 PC A03/MF A01 


PAT-APPL-7-133 413 
Nonintrusive Method and Apparatus for Monitoring the Cure 


of ic Materials. 
PATENT-4 891 591 059,962 Not available NTIS 


PAT-APPL-7-161 681 
Crystal Growth Apparatus. 
PATENT-4 919 899 

PAT-APPL-7-176 547 
as Oe ae Seen ene 


Film Sensor Ther 

PATENT-4 917 940 060,318 Not available NTIS 
PAT-APPL-7-188 993 

Control of Insects oe Roseotoxin B. 

PATENT-4 956 343 061,178 Not available NTIS 
PAT-APPL-7-192 563 


Actuated Forebody Strakes. 
PATENT-4 917 333 


tt 898 


ih Temperature Electric Arc Furnace and Method. 
PA NT-4 902 354 060,859 Not available NTIS 


PAT-APPL-7-207 589 
Kojic Acid and Esters as | 

PATENT-4 956 353 

PAT-APPL-7-213 392 


061,106 Not available NTIS 


059,622 Not available NTIS 


Synergists. 
061,179 Not available NTIS 


i ight Ceramic Insulation and Method. 
PATENT-4 919 852 060,888 Not available NTIS 
PAT-APPL-7-232 735 
Method and atus for ——— Optical Absorption 
= Emission eristics of a Crystal or Non-Crystalline 
PATENT-4 890 915 061,867 Not available NTIS 
PAT-APPL-7-239 259 


PATENT-4 895 972 
PAT-APPL-7-246 594 


060,900 Not available NTIS 


Cable Suspended Windmill. 
PATENT-4 894 554 
PAT-APPL-7-248 020 
Circumferential Pressure Probe. 
PATENT-4 873 990 061,203 Not available NTIS 
PAT-APPL-7-250 195 


Multi-Element Spherical Shell Generation. 
PATENT-4 902 450 060,856 Not available NTIS 


PAT-APPL-7-251 438 
Miniaturization of Fi 
PATENT-4 896 533 

PAT-APPL-7-252 078 


High Ti ture Insulation Barrier Composite. 
PATENT-4 877 689 060,929 Not available NTIS 


PAT-APPL-7-279 625 


Internal Wire Guide for Gtaw —. 
PATENT-4 879 446 060,838 


PAT-APPL-7-292 037 
Reflection Oscillators meee I Resonant Crystals’. 
PATENT-4 873 498 1273 Not available NTIS 
PAT-APPL-7-292 146 
High Temperature Flexible Seal. 
PATENT 917 302 * 060,317 Not available NTIS 


PAT-APPL-7-298 150 
Catalyst for Carbon Monoxide Oxidation. 


060,543 Not available NTIS 


ion Measurement System. 
059,621 Not available NTIS 


Not available NTIS 
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PATENT-4 912 082 
PAT-APPL-7-304 048 


tus for Cooling Electronic Components in Aircraft. 
PA NT-4 934 154" 059,629 Not available NTIS 


PAT-APPL-7-304 147 
Ceramic Heat Pipe Wick. 
PATENT-4 883 116 

PAT-APPL-7-316 958 
Stabilized Nitric Oxide - Primary Amine Complexes Useful 

as Cardiovascular % 


PATENT-4 954 526 061,190 Not available NTIS 
PAT-APPL-7-318 989 


Optical Fiber-to-Channel Wa‘ 
PATENT-4 930 854 


PAT-APPL-7-326 757 


One St ee ee 
PATENT-4 904 


PAT-APPL-7-337 raed 


Cee eee fam Liquid Pumping System: 
PATENT-4 877 082 " 060,858 Not available NTIS 


PAT-APPL-7-364 048 
Pulsed Interference Canceler of High Power Out-of-Band 


Pulse Interference Sig 
PATENT-4 932 039 060,275 Not available NTIS 
PAT-APPL-7-374 205 


Perforated Flame Deflector. 
PATENT-4 934 927 


PAT-APPL-7-382 884 
Scanning Scattering Microscope with Hemispherical Mirror 
and Microfocused Seam. 

PATENT-4 954 722 060,807 Not available NTIS 

PAT-APPL-7-383 390 
Apparatus and Method for Minimizing Polarization-induced 
— Fading in an Interferometric Fiber-Optic Sensor 

He | _— -Polarization Modulation. 
PATENT-4 932 783 060,289 Not available NTIS 

PAT-APPL-7-396 263 
Fatigue Testing 

PATENT-4 916 954 

PAT-APPL-7-397 226/GAR 
Variable Air Flow Eddy Control. 
PAT-APPL-7-397 226/GAR 


059,943 Not available NTIS 


060,831 Not available NTIS 


298 Not available NTIS 


550 Nt available a NTIS 


059,805 Not available NTIS 


060,806 Not available NTIS 


060,641 
PC NO3/MF A01 
PAT-APPL-7-404 243 


Fiber Bundle Homogenizer and Method Utilizing Same. 
PATENT-4 932 747 061,868 Not available NTIS 


PAT-APPL-7-430 049/GAR 
cDNA Encoding the Long Isoform of the D2 Dopamine Re- 
ceptor. 

PAT-APPL-7-430 049/GAR 061,150 
PC NO3/MF A01 
re a 111/GAR 

Improved Apparatus for Countercurrent Chroma’ 
eadiens and Stable Methods for Monitoring the 


Thereof. 
PAT-APPL-7-450 111/GAR 


raphy 


059,857 

PC NO3/MF A01 
PAT-APPL-7-474 923/GAR 

a ee Drill Sampler for Quantitation of Microorganisms 

in : 

PAT-APPL-7-474 923/GAR 060,810 
PC NO3/MF A01 
PAT-APPL-7-483 516/GAR 


igenic Proteins of Plasmodium. 
PAT-APPL-7-483 516/GAR 061,151 
PC NO3/MF A01 


PAT-APPL-7-484 573/GAR 

eee ¢ for the Fluorescent Detection of a DNA Sequence 

in 

PAT- APPL. 7-484 573/GAR 061,152 
PC NO3/MF A01 
PAT-APPL-7-485 317/GAR 

Separation of Rare Earth Elements with High-Speed Coun- 

PAT-APPL-7-485 317/GA 059,858 
PC NO3/MF A01 
PAT-APPL-7-486 958/GAR 


Cloned ae eye te ments of HIV-1 GAG a = 
PAT-APPL-7-486 958. /GAR 
PC No3/MF- ‘aot 


PAT-APPL-7-493 538/GAR 
Universal Collector for lar-Sublingual Saliva. 
PAT-APPL-7-493 538/GAR 059,778 

PC NO3/MF A01 

PAT-APPL-7-502 969/GAR 
Hold Down Interconnection Stick. 

PAT-APPL-7-502 969/GAR 060,272 

PC NO3/MF A01 

PAT-APPL-7-507 264/GAR 
Sheave Assembly. 
PAT-APPL-7-507 264/GAR 060,855 

PC NO3/MF A01 

PAT-APPL-7-527 978/GAR 


Low Force Cable Disconnect. 
PAT-APPL-7-527 978/GAR 


061,766 


OR-70 VOL. 90, No. 23 


PC NO3/MF A01 
PAT-APPL-7-531 674/GAR 
Use of Visible Light for Treatment of Patients with HIV In- 
fecti 


lection. 
PAT-APPL-7-531 674/GAR 061,134 
PC NO3/MF A01 
PAT-APPL-7-574 014/GAR 

Novel Phenol Derivative and Process for the Production of 


the Same. 
PAT-APPL-7-574 014/GAR 059,958 
PC NO3/MF A01 
PATENT-4 873 498 


Reflection Oscillators Employing Series Resonant Is’. 
PATENT-4 873 498 $60,273 Not avail NTIS 


PATENT-4 873 990 


Circumferential Pressu 
PATENT-4 873 990 


gr 877 082 


tt Strand Array Liquid Pumping System 
PATE -4 877 082 060, 258° Not available NTIS 


rns 877 689 


ih Temperature Insulation Barrier Composite. 
PA NT-4 877 689 060,929 Not available NTIS 


PATENT-4 879 446 


Internal Wire Guide for Gtaw W 
PATENT-4 879 446 


PATENT-4 883 116 
Ceramic Heat Pipe Wick. 
PATENT-4 883 116 

PATENT-4 885 116 
Substituted 1,1,1-Triaryl-2,2,2-Trifluoroethanes and Process- 


es for Their S 
059,959 Not available NTIS 


061,203 Not available NTIS 


Not available NTIS 


060,831 Not available NTIS 


PATENT-4 885 116 
PATENT-4 886 896 
— 1- << ual and -2,6-Dini- 


PATENT-4 88 886 896 059,960 Not available NTIS 
PATENT-4 88° 912 


Acetylene Terminated Aspartimides and Resins Therefrom. 
PATENT-4 889 912 059,961 Not ‘oaienle NTIS 


PATENT-4 890 252 
Long Period Pseudo Random Number Sequence Genera- 
t 


lor. 
PATENT-4 890 252 060,274 Not available NTIS 
PATENT-4 890 915 
Method and 
and Emission 
Fiber. 
PATENT-4 890 915 
PATENT-4 891 591 
Nonintrusive Method and Apparatus for Monitoring the Cure 


of P ic Materials 
PATENT-4 891 591 059,962 Not available NTIS 


PATENT-4 894 554 


tus for Determining Optical Absorption 
leristics of a Crystal or Non Grotline 


061,867 Not available NTIS 


Cable Suspended Windmill. 
PATENT-4 894 554 
PATENT-4 895 972 


Het | for oo ae the Dielectric Constant of Polyimides 


ove hear? Acid 
PATENT-4 895 972 060,900 Not available NTIS 
PATENT-4 896 533 


Miniaturization of Flight Deflection Measurement System 
PATENT-4 896 533 059,621 Not available NTIS 


PATENT-4 899 356 


eee of See ic Inspection of Wooden Members. 
PATENT-4 899 3: 060,844 Not available NTIS 


piers 902 354 


ih Temperature Electric Arc Furnace and Method. 
PA ENT-4 902 354 060,859 Not available NTIS 


PATENT-4 902 450 


Multi-Element 
PATENT-4 902 450 


PATENT-4 904 538 


One Step Hip Canning of Powder pe Composites. 
PATENT-4 904 538 060,930 t available NTIS 


PATENT-4 912 082 


Cai for Carbon Monoxide Oxidation. 
PATENT-4 912 082 059,943 


py 916 a 


PATENT-2 9 91 _ 


917 302 


igh Temperature Flexible Seal. 
PA NT-4 917 302 060,317 


PATENT-4 917 333 


Actuated Forebody 
PATENT-4 917 333 


PATENT-4 917 940 
Method of Forming a Multiple Layer Dielectric and a Hot 


Film Sensor Therewith. 
060,318 Not available NTIS 


060,543 Not available NTIS 


Shell Generation 


060,856 Not available NTIS 


Not available NTIS 


060,806 Not available NTIS 


Not available NTIS 


059,622 Not available NTIS 


PATENT-4 917 940 
PATENT-4 918 652 


Real-Time Simulation Clock. 


PATENT-4 918 652 060,127 Not available NTIS 


PATENT-4 919 852 


Bo ight Ceramic Insulation and Method. 
PATENT-4 919 852 060,888 Not available NTIS 


PATENT-4 919 899 


Crystal Growth 
PATENT-4 919 899 
PATENT-4 930 854 


Optical Fiber-to-Channel Wav 
PATENT-4 930 854 


PATENT-4 932 039 
Pulsed Interference Bo al of High Power Out-of-Band 


Pulse Interference 
PATENT-4 932 039 060,275 Not available NTIS 
PATENT-4 932 747 


Fiber Bundie Homogenizer and Method Utilizing Same. 
PATENT-4 932 747 061,868 Not available NTIS 


PATENT-4 932 783 


Apparatus and Method for Minimizing Polarization-Induced 
Signal ben in an Interferometric Fiber-Optic Sensor 
Using in -Polarization Modulation. 

NT-4 932 783 060,289 Not available NTIS 


PATENT 934 154 


tus for Cooling Electronic Components in Aircraft. 
PATENT-4 934 154 059,629 Not available NTIS 


PATENT-4 934 927 


Perforated Flame Deflector. 
PATENT-4 934 927 


PATENT-4 954 526 
Stabilized Nitric Oxide - Primary Amine Complexes Useful 


as Cardiovascular A 
061,190 Not available NTIS 


061,106 Not available NTIS 


uide Coupler. 
.298 Not available NTIS 


059,805 Not available NTIS 


PATENT-4 954 526 
PATENT-4 954 722 
Scanning Memeeney oes with Hemispherical Mirror 


and Microfoci 
PATENT-4 954 722 060,807 Not available NTIS 
PATENT-4 956 343 


Control of Insects by Roseotoxin B. 
PATENT-4 956 343 061,178 Not available NTIS 


PATENT-4 956 353 


Kojic Acid and Esters as Insecticide Synergists. 
PATENT-4 956 353 061,179 


PB89-916914/GAR 


Aircraft Accident ay es Brief Format U.S. Civil and For- 
ign Aviation Issue Number 7 of 1988 Accidents. 
PB89-916914/GAR 062,412 Subscription 


PB90-141060 


Improved Apparatus for Countercurrent Chroma ey oe! 
Separations and Stable Methods for Monitoring the 


Thereof. 
PAT-APPL-7-450 111/GAR 


jot available NTIS 


059,857 
PC NO3/MF A01 
PB90-180928/GAR 
ONR (Office of Naval Research) Far East Scientific Infor- 
— Bulletin. Volume 4, Number 4, October-December 
PB90-180928/GAR 
PB90-199563/GAR 
Publications of the Executive Office of the President, Janu- 


pS 1981-January 20, 1989. 
90-199563/GAR 060,824 PC A03/MF A01 


PB90-215641/GAR 
Publications of the Executive Office of the President, Janu- 


20, 1989-June 30, 1990. 
PB90-215641/GAR 060,825 PC A02/MF A01 


PB90-215658/GAR 


060,191 PC A07/MF A01 


Understanding Drug Treatment. An Office of National Drug 
Control Policy White Paper. 
PB90-215658/GAR 059,773 PC A03/MF A01 


PB90-215666/GAR 
Offsets in Military 
PB90-215666/GAR 

PB90-221052/GAR 
Common Reflection Point Stacking: A Macro Model Driven 


ich to Dip Moveout. 
PB90-221052/GAR 061,394 PC A10/MF A02 
PB90-237249/GAR 


Water Resources Data for New Mexico, Water Year 1977. 
PB90-237249/GAR 060,736 PC A99/MF A04 


PB90-237256/GAR 


Water Resources Data for Arkansas, Water Year 1978. 
PB90-237256/GAR 060,737 PC A99/MF A04 


PB90-237264 
Scanning seencory ipa with Hemispherical Mirror 
and Microfocused im. 
PATENT-4 954 722 060,807 Not available NTIS 
PB90-237272 


Kojic Acid and Esters as Insecticide S 
PATENT-4 956 353 061,179 


PB90-237280 
Stabilized Nitric Oxide - Primary Amine Complexes Useful 
as Cardiovascular ' 
061,190 Not available NTIS 


059,839 PC A08/MF A02 


ists. 
lot available NTIS 


PATENT-4 954 526 
PB90-237298 


Control of Insects by Roseotoxin B. 
PATENT-4 956 343 061,178 Not available NTIS 





NTIS ORDER/REPORT NUMBER INDEX 


PB90-237306 
Novel Phenol Derivative and Process for the Production of 


the Same. 
PAT-APPL-7-574 014/GAR 059,958 
PC NO3/MF A01 
PB90-237314 

DNA , Speen IgE Receptor alpha Subunit or Fragment 

PATAPPL-7-1 27 214/GAR 061,149 
PC NO3/MF A01 
PB90-238585/GAR 

Regula’ Progam of the United States Government, April 

900. March 


1 i ls 
PB90-238585/GAR. ‘a 059,538 PC A99/MF A04 
PB90-238718/GAR 
President's Report on Continuing the Acquisition of 
Peacekeeper (MX) Missile. (includes the Executive ae 
390-238718/GAR 059,755 PC A03/MF A01 
PB90-238726/GAR 


U.S. Government Standard General L 
PB90-238726/GAR 059, 


PB90-238734/GAR 


PB00 23673470 re "062422 “PC Eee /ME E99 
PB90-238742/GAR 


Assessing 's Continuing Transit Financing System. 
Volume 1266 Oregon Public T ud 
PB90-238742/GAR 062,423 PC A06/MF A01 
PB90-238759/GAR 
Oregon’s Continuing Transit Financing System. 
ee ae Augmented Analysis of Oregon’s Special Need 
Transportation Providers. 
PB90-238759/GAR 062,424 PC A03/MF A01 
PB90-238767/GAR 
Oregon’s ager Transit . a System. 
Constructing the 1990 Public Transportation 


062,425 PC A03/MF A01 


PC A16/MF A02 


Volume 
Si Process. 
PB90-238767/GAR 


ee 


ffic Operations at All-Way Stop-Controlled Intersections. 
pue0230776/0AR 062,380 PC E99/MF E99 


PB90-238783/GAR 


Traffic yo at All-Way agg = Intersections. 
Volume 1 : oe Capacity and Delay at an All-Way 


Stop-Cont 

PB90-238783/GAR 062,381 PC A04/MF A01 
PB90-238791/GAR 

Traffic Operations at a Stop-Controlled Intersections. 

Volume 2. Draft Procedures for Capacity and Level of Serv- 

ice Analysis. 

PB90-238791/GAR 062,382 PC A03/MF A01 
PB90-238809/GAR 


Traffic ations at All-Way Stop-Controlied Intersections. 
Volume 3. TDIP Traffic Data {oe (Program Docu- 
mentation and User’s Manual 0). 

PB90-238809/GAR 062,383 PC A04/MF A01 


inte di 
‘oject Management Guide, 
Pode 238826) GAR 
PB90-238833/GAR 
Guide to Deliver Technical Services for Self Employed and 


Small Manufacturers. 
PB90-238833/GAR 059,832 PC A03/MF A01 
PB90-239088 


A ic Proteins of Plasmodium. 
PAT-APPL-7-483 516/GAR 


, June 1990. 
059,817 PC A03/MF A01 


061,151 
PC NO3/MF A01 


PB90-239112 

cDNA Encoding the Long Isoform of the D2 Dopamine Re- 

PAT-APPL-7-430 049/GAR 061,150 
PC NO3/MF A01 
PB90-243544 

pee of Visible Light for Treatment of Patients with HIV In- 

PAT-APPL-7-531 674/GAR 061,134 
PC NO3/MF A0O1 
PB90-243643 

yo =e the Fluorescent Detection of a DNA Sequence 

in 

PAT-APPL-7-484 573/GAR 061,152 
PC NO3/MF A01 
PB90-243668 

—— Drill Sampler for Quantitation of Microorganisms 

in 5 

PAT-APPL-7-474 923/GAR 060,810 
PC NO3/MF A0O1 
PB90-243676 


Universal Collector for Submandibular-Sublingual Saliva. 
PAT-APPL-7-493 538/GAR 059,778 
PC NO3/MF ‘A01 


PB90-243700 
Separation of Rare Earth Elements with High-Speed Coun- 


tercurrent 
PAT-APPL-7-485 317/ 059,858 
PC NO3/MF A01 


PB90-243718 


Cloned ge a of HiV-1 GAG Genes. 
PAT-APPL-7-486 958 061, 
PC NO3/MF ‘aot 


PB90-243742 
Variable Air Flow Eddy Control. 
PAT-APPL-7-397 226/GAR 060,641 
PC NO3/MF A01 
PB90-243767/GAR 
Interlibrary Loans via Facsimile: Performance and Cost 
PB00 243767/GAR 060,821 PC A06/MF A01 
PB90-255266/GAR 
Journal of Reasearch of the 
and Techi 
Special Issue: 
tion. 
PB90-255266/GAR 
PB90-255274/GAR 
Calibration of Radon-222 Reference Instrument in Sweden. 


PB90-255274/GAR 061,500 
(Order as PB90-255266/GAR, PC A06) 


National Institute of Standards 
. March-April 1990. Volume 95, Number 2. 
jadon Measurement Standards and Calibra- 


061,499 PC A06 


PB90-255282/GAR 
Bureau of Mines Method of Calibrating a Primary Radon 
PB90-255282/GAR 061,501 

(Crder as PB90-255266/GAR, PC A06) 

PB90-255290/GAR 
Calibration and Quality Assurance Program for Environmen- 
tal Radon Measurements. 
PB90-255290/GAR 


061,502 
(Order as PB90-255266/GAR, PC A06) 


PB90-255308/GAR 
U.K. National Radiological Protection Board Radon Calibra- 
Procedures. 
PB90-255308/GAR 061,503 
(Order as PB90-255266/GAR, PC A06) 
PB90-255316/GAR 


ENEA Reference Atmosphere Facility for Testing Radon 
and ers Measuring Equipment. 

PB90-255316/GAR 061,504 
(Order as PB90-255266/GAR, PC A06) 


PB90-255324/GAR 
Calibration of Scintillation Cells for Radon-222 Measure- 
ments at the U.S. Environmental Protection 
PB90-255324/GAR ‘061,505 
(Order as PB90-255266/GAR, PC A06) 
PB90-255332/GAR 
ICARE Radon Calibration Device. 


PB90-255332/GAR 061,506 
(Order as PB90-255266/GAR, PC A06) 
PB90-255340/GAR 


NIST Primary Radon-222 Measurement System. 
PB90-255340/GAR 061,507 
(Order as PB90-255266/GAR, PC A06) 


PB90-255357/GAR 
Closed-Can Exhalation Method for Measuring Radon. 
PB90-255357/GAR 


061,508 
(Order as PB90-255266/GAR, PC A06) 
PB90-255365/GAR 

Standardization of Rin-222 at the Australian Radiation Labo- 

ratory. 

B00 255965/GAR 061,509 
(Order as PB90-255266/GAR, PC A06) 
PB90-255373/GAR 

Standardization of Radon Measurements: 2. Accuracy and 


Proficiency Ti 
PH00-255079/GAR 061,510 
(Order as PB90-255266/GAR, PC A06) 


PB90-256793/GAR 


ent Ga & oe eee ee Se eee 


Lynne 3 May-June 1990. Volume 95, Number 3. 
PBe0 256709 AR 062,269 


PB90-256801/GAR 


Cogent SRE peatenaan faty Wenge Sei 
PB90-256801/GAR 060,336 
(Order as PB90-256793/GAR, PC A08) 


PB90-256819/GAR 


Calibration of dc Voltage Standards at NIST. 
PB90-256819/GAR 060,337 
(Order as PB90-256793/GAR, PC A08) 


PB90-256827/GAR 


NBS/NIST Gas Thermometry from 0 to 660C. 
PB90-256827/GAR 062,270 
(Order as PB90-256793/GAR, PC A08) 


PB90-256835/GAR 
Syster Equilibria in Portions of the 
sn S10. 080-8 208 cud, +e 2- The System SrO- 
B08 C00. 
PB90-256835/GAR 061,965 
(Order as PB90-256793/GAR, PC A08) 
PB90-256843/GAR 
oe Light and Other Corrections in Absorption Coeffi- 
es in the Vacuum Ultraviolet: A Systems 
pbb0 256843/GAR 


061,869 


PB90-263369/GAR 


(Order as PB90-256793/GAR, PC A08) 
PB90-257320/GAR 
Lo py Xenobiotica Vil. Verbeterde Verwijdering van 


in Aanwezigheid van Poederkool in Bior- 
ras Ged os Peanan ab Aeneas enue. 
in Presence of Carbon in Bio- 


060,738 PC A04/MF A01 


moval of 


cultures). 
PB90-257320/GAR 
PB90-258773/GAR 
Proceedings of the Peis ae on Water 
Modeling of Agri int Sources. Part 1. 
—- , Logan, Utah, on June 19-23, 
PB90-258773/GAR 060,739 PC A18/MF A03 
PB90-258781/GAR 
Proceedings of the ae ae on Water 
Quality Modeling of int Sources. Part 2. 
oo ity, Logan, Utah on June 19-23, 
PB90-258781/GAR 060,740 PC A20/MF A03 
PB90-260282/GAR 
der Emissionen von Fluechtigen Organis- 
in Oesterreich. Kurzfassung (Appraisal 
of Emissions Volatile Organic Compounds in Austria. 
Abridged Version). 
PB90-260282/GAR 060,642 PC E05/MF E05 
PB90-260290/GAR 


chen Vi 


chen Verbi 

of Volatile 
PB90-260290/GAR 
PB90-260894/GAR 
| onan Paternity Establishment Practices. Technical 

eport. 

PB90-260894/GAR 062,421 PC A04/MF A01 
PB90-262254/GAR 


PROS 262254/GAR "059,806 PC AOS/MF AO1 


emalan 
Evaluation of Energy Me me ~ a 
— under Seismic Conditions. 
PB90-262627/GAR 
PB90-262635/GAR 
Evaluation of Energy Absorption Characteristics of Highway 
i Seismic Conditions. Volume 2 ). 
060,000 PC A13/MF A02 


060,643 PC E09/MF E09 


of Highway 
059,009" PC A16/MF AO2 


a a ee ae ae oe 


ness Eccentricities in Plan. 
PB90-262650/GAR 059,823 PC A14/MF A02 
PB90-262668/GAR 


of Base Isolation Bearings for a 


060,001 PC A04/MF A01 
- Procedure for i 
PB90-262718/GAR 824 PC A04/MF A01 
PB90-262759/GAR 


Evaluation of Automatic Passenger Counters: Validation, 
and Statistical inference. 


Pa00 202759/GAR 062,426 PC A03/MF A01 
PB90-262775/GAR 


Evaluation of AC-10 Asphalt Cement. 
PB90-262775/GAR 


PB90-263252/GAR 

Protocol for Assessing Toxicity of Organic 
to Anaerobic Processes. 

PB90-269250/GAR 061,258 PC A03/MF A01 

PB90-263302/GAR 
| yy Absorption and Pharmacokinetics of Pesticides in 

jats. 

PB90-263302/GAR 061,259 PC A03/MF A01 

PB90-263310/GAR 
Odor and Irritation Effects of a Volatile Organic Compound 


Mixture. 
PB90-263310/GAR 060,644 PC A02/MF A01 
PB90-263328/GAR 


ical Ct teristi 
Deck Model Test. 
PB90-262668/GAR 
PB90-262718/GAR 


059,988 PC A03/MF A01 


Biological Impacts of Transiocated Sea Otters. 
PB90-263328/GAR 061,709 PC A03/MF A01 


PB90-263336/GAR 
Potential Effects of OCS Oil and Gas Activities on Oregon 
Feeney a ee ee 
PB90-263336/GAR 059,756 PC A04/MF A01 
PB90-263344/GAR 
Adaptations of Marine Organisms to Chronic Hydrocarbon 


Exposure. Volume 1 of 2. 
263344/GAR 060,741 PC A17/MF A03 
PB90-263351/GAR 
Adaptations of Marine Organisms to Chronic Hydrocarbon 
Exposure. Volume 2 of 2. 
PB90-263351/GAR 060,742 PC A21/MF A03 
PB90-263369/GAR 


Analysis of Tracer Data Collected during the SCCCAMP 
1985 intensive Measurement 
059,703 PC A11/MF A02 
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PB90-263377/GAR 
Analysis of Wind Fields for the SCCCAMP 1985 Intensive 
Measurement Periods. 


PB90-263377/GAR 059,704 PC A99/MF E09 
PB90-263385/GAR 
ener & Historical Ozone Episodes and Compar- 
with the SCCCAMP 1985 Field Study. 
PB90-269385/GAR 059,713 PC A10/MF A02 


PB90-263393/GAR 


ee A ee ene 
985 | ive Measurement Periods. 
PB90-263393/GAR 059,705 PC A09/MF A01 
PB90-263401/GAR 


Assessment of Uncertainties in the Data Collected in the 
SCCCAMP 1985 Field Study. 
PB90-263401/GAR 059,706 PC A08/MF A01 


PB90-263419/GAR 


User’s Guide to the Interactive Wind Analyzer. 
PB90-263419/GAR 059,707 PC A03/MF A01 


PB90-263427/GAR 
ee See & theematp (Aten Se Sah 


059,708 PC A99/MF E09 


of Meteorological Variables during 
the BCOCAMP. 1985 Fi 1985 Feld Study 
PB90-263435/GAI 059,714 PC A08/MF A01 


“een 
Analysis of Air Quality and Air 
during the SCCCAMP 1985 Field 
PB90-263443/GAR 


PB90-263450/GAR 
SCCCAMP 1985 Data Analysis: Overview and Discussion of 
Case Studies. 


059,730 PC A08/MF A01 


ir Chemistry Data Collected 
058, 709 PC A19/MF A03 


Case Study: Multipoliutant Indoor Air Quality Study of 300 

Homes in — Tennessee. 

PB90-263468/GAR 060,645 PC A03/MF A01 
PB90-263476/GAR 

Structure-Activity Relati: . Computerized Systems. 

PB90-263476/GAR 061,260 PC A04/MF A01 
PB90-263724/GAR 


Resolution des Equations d’Euler Apliquee a un Rotor 
d’Helicoptere en Vol d’Avancement (Solution of Euler Equa- 


tions Applied to pa Fn a nro Flight). 
PB90-263724/GAR 059,577 E05/MF E05 


PB90-263732/GAR 
oe Shelf Physical Oceanography Circulation Model. 
lume 1. 
PB90-263732/GAR 061,728 PC A09/MF A02 
PB90-263740/GAR 
California Shelf Physical Oceanography Circulation Model. 


Volume 2. 
PB90-263740/GAR 061,729 PC A10/MF A02 
PB90-263757/GAR 
California Shelf Physical Oceanography Circulation Model. 
— A: Climatological Atlas A.1, Horizontal Sections. 
263757/GAR 061,730 PC A09/MF A01 
gr agen 


Shelf Physical Oceanography Circulation Model. 
Acer A: Climatological Atlas A.2 Vertical Sections. 
}90-263765/GAR 061,731 PC A06/MF A01 
eae 
California Shelf Physical Oceanography Circulation Model. 
—= = Diagnostic Model Results B.1 Seasonal Hori- 


PH90-269773/GAR 061,732 PC A09/MF A02 
grr tmigeacg 
California Shelf Physical harap om oA Circulation a 
er B: Diagnostic Model Results B.2 Seasonal Vi 
PBo0. 260781 /GAR 061,733 PC A07/MF A01 
PB90-263799/GAR 
California Shelf Physical Oceanography Circulation Model. 
— Diagnetc Model Fiesuhe B.S Arua Diettbu. 


PB90-263799/GAR 061,734 PC A05/MF A01 
PB90-263807/GAR 


California Shelf Physical Freney mar d Circulation Model. 

oe egla Prognostic Model Results C.1 Atmospheric 

PROD. '7/GAR 061,735 PC A08/MF A01 
toes sens 

California Shelf Physical Oceanography Circulation a. 

ems Cc: Pagueeae Model Results C.2 Seasonal Hori 


zontal Maps. 
PB90-263815/GAR 061,736 PC A09/MF A01 
pene ey 


Raper & Pr Progress Model Roou C.3 Seasonal Verti- 


Pe90 2698237 GAR 
PB90-263831/GAR 


California Shelf Physical 
D: Scientific Ft 
90-263831/GAR 
PB90-263872/GAR 


Fate of Trace Metals in a Ri 
Venturi/Packed Column Scrubber. 


OR-72 


061,737 PC A14/MF A02 


-i ag A nama Circulation Model. 
ages 061,738 PC A03/MF A01 


Kiln incinerator with a 
. Volume 2. Appendices. 


VOL. 90, No. 23 


PB90-263872/GAR 
PB90-263948/GAR 


060,711 PC A11/MF A02 


EPA's Pollution Prevention R and D Approaches and In- 
hts into the Chemical Process Industry. 
PB90-263989/GAR 060,712 PC A03/MF A01 

PB90-264037/GAR 
—- , oa Surface Mining and Land Reclamation 
tem. Sample Questions Answered Utilizing 
ri “yok ita Base. 
PB90-264037/GAR 


PB90-264128/GAR 
Benthic Invertebrate Bioassays with Toxic Sediment and 
Assessment. 


Pore Water. Hazard L 
PB90-264128/GAR 060,743 PC A03/MF A01 
PB90-264201/GAR 


Phenol and Trichloroethylene Degradation by ‘Pseudo- 
monas cepacia’ G4: Kinetics and Interactions between Sub- 


strates 
PB90-264201/GAR 061,170 PC £02/MF A01 


PB90-264375/GAR 
Motivations of Extended, Exurban Commuters within a 


P880-264975/GAR 062,384 PC AQS5/MF A01 
PB90-264383/GAR 


pny oe Confronting Metropolitan Portiand’s Transporta- 


tion Decision-Making Regime. 
PB90-264383/GAR 062,385 PC A04/MF A01 
PB90-264391/GAR 


Improved Design and Analysis of Prestressed Concrete 
Girders 


PB90-264391/GAR 060,002 PC A03/MF A01 
PB90-264409/GAR 

Evaluation of the Important Variables in Nighttime Con- 

truction 


s| . 
PB90-264409/GAR 062,386 PC A0S/MF A01 
PB90-264417/GAR 


Railroad Research Needs in the Pacific Northwest. 
PB90-264417/GAR 062,368 PC AOS5/MF A01 
PB90-264425/GAR 


Practical Evaluation of Moisture Damage Cutoff Specifica- 
tions for alt Concrete. 
059,989 PC A03/MF A01 


061,395 PC A04/MF A01 


Asph 
PB90-264425/GAR 
PB90-264433/GAR 


Analysis of Bus Ridership Potential to Oregon Heaith Sci- 
ences University Using a Geographic Information Systems 


B00. 264499/GAR 062,387 PC A03/MF A01 
PB90-264482/GAR 
= Night Traffic Signal Control Strategies for Arterial Sys- 


PB90-264482/GAR 062,388 PC A03/MF A01 
PB90-264490/GAR 


oo Monitoring of Arterial Traffic Control System Oper- 


PBQ0-264490/GAR 062,389 PC A03/MF A01 
PB90-264508/GAR 

Microcomputer Based Traffic Control System Monitoring 

and Enhancement. Executive Summary. 

PB90-264508/GAR 062,390 PC A03/MF A01 
PB90-264516/GAR 

Development of imal Threshold ——— for Traffic 

Responsive Control in Arterial Signal System: 

PB90-264516/GAR 062,391 PC A03/MF A01 
PB90-264532/GAR 


pal Regional Projections. Volume 1. State Projections to 


PBO0- 264532/GAR 059,833 PC A07/MF A01 
PB90-264540/GAR 

Blasting as an AML Reclamation Method. Volume 1. 

PB90-264540/GAR 061,396 PC A14/MF A02 
PB90-264573/GAR 

Development and Testing of a Dry Feed Ejector for Back- 

filling Abandoned U! round Mines. 

PB90-264573/GAR 061,397 PC A03/MF A01 


PB90-264599/GAR 
Damage cas in Laminated Composite Three-Point Bend 


ee a ae Correlation Study. 
PB90-264599/GAI 060,832 PC A16/MF A02 
PB90-264615/GAR 


Pavement —— Program. 
PB90-264615/' 062,392 


PB90-264623/GAR 
- aaa Evaluation of Durable Lane Delineation Materi- 


7890-264629/GAR 062,393 PC A03/MF A01 
PB90-264631/GAR 

Warrants and —— for Installation of Guardrail. 

PB90-264631/GAR 060,003 PC AQ6/MF A01 
PB90-264649/GAR 


Evaluation of Pavement Marking Materials for Wet Night 


Conditions. 
PB90-264649/GAR 062,394 PC A09/MF A01 
PB90-264656/GAR 


Evaluation of Wildflower Plant Species and Establishment 
Procedures for Georgia Road Sites. 


PC A11/MF A02 


PB90-264656/GAR 
PB90-264664/GAR 
= of Hydrocarbon Contaminates by Soil Remedi- 


PB90-264664/GAR 060,713 PC A03/MF A01 
PB90-264672/GAR 


Fate of Ethylene Glycol in the Environment. 
PB90-264672/GAR 060,775 "pc A06/MF A01 


PB90-264680/GAR 
Early Life History of Pacific Herring: 1989 Prince William 


Sound Herring Larvae Survey. 
PB90-264680/GAR 060,744 PC A12/MF A02 


PB90-264839/GAR 
Nutrient Release Rates from the Sediments of Saginaw 


Bay, Lake Huron. 
061,381 PC A03/MF A01 


059,652 PC A03/MF A01 


PB90-264839/GAR 
PB90-265026/GAR 
Modeling the Transport of Fine-Grained Sediments in 


Aquatic Systems. 
PB90-265026/GAR 061,382 PC A03/MF A01 
PB90-265083/GAR 


Pentachlorodibenzofurans: Synthesis, Capill Gas Chro- 
matography and Gas Chromatographic/Mass ‘ometric 


Characteristics. 
PB90-265083/GAR 059,868 PC A01/MF A01 
PB90-265109/GAR 


Monoclonal Antibodies to Chlorinated Dibenz 
PB90-265109/GAR 061,163 PC 


PB90-265133/GAR 


Extent of Ozone Injuries in ‘Pinus strobus’ Populations of 
Five Eastern National Parks in 1986. 
PB90-265133/GAR 061,344 PC A0O5/MF A01 


PB90-265182/GAR 
Salmon Quality: The Effects of Ice and Chilled Seawater 


Storage. 
PB90-265182/GAR 059,660 PC A03/MF A01 
PB90-265190/GAR 


Quarterly Review of Methane from Coal Seams Technolo- 
wy Volume 7, Number 4, July 1990. 
'B90-265190/GAR 061,398 PC A03/MF A01 


PB90-265224/GAR 


Range from Triangulation Using an Inverse Perspective 
Method to Determine Relative Camera Pose. 
PB90-265224/GAR 060,233 PC A03/MF A01 


PB90-265232/GAR 


Center for Electronics and Electrical Engineering Technical 
Publication Announcements Covering Center Programs, Oc- 
tober-December 1989, with 1990 CEEE Events Calendar. 

PB90-265232/GAR 060,338 PC A03/MF A01 


PB90-265240/GAR 
Domestic Disaster Recovery Plan tor PCs, OIS, and Small 


VS S' 
060,234 PC A03/MF A01 


Dioxins. 
01/ MF I A01 


PB90.266240/ GAR 
PB90-265257/GAR 


Department of Justice Simplified Risk Analysis Guidelines. 
PB90-265257/GAR 060,235 PC A04/MF A01 


PB90-265299/GAR 


Standard Test Procedures for aie Ms Leak Detection 
Methods: Nonvolumetric Tank by esting Methods. 
PB90-265299/GAR 060,745 PC A06/MF A01 


PB90-265315/GAR 
Development of an Instructional Program for Practicing En- 


ineers Hazard | Users. 
'B90-265315/GAR 062,417 PC A08/MF A01 
PB90-265323/GAR 


Conformance Test for FDDI Medium Access Control (MAC). 
PB90-265323/GAR 060,128 PC A09/MF A01 


PB90-265331/GAR 


Nonmethane Organic Compound Monitoring Program and 
Three-Hour Air Toxics Monitoring eokar 1989. 
PB90-265331/GAR 7 PC A19/MF A03 


PB90-265349/GAR 
Interim Radon-Resistant Construction Guidelines for Use in 


Florida-1989. 
PB90-265349/GAR 060,648 PC A03/MF A01 
PB90-265356/GAR 


Review of Progress in the Biotechnology-Microbial Pest 
Control Agent Risk Assessment Program. 
PB90-265356/GAR 061,180 PC A10/MF A02 


PB90-265380/GAR 


Talc Industry: An Overview. 
PB90-265380/GAR 


PB90-265398/GAR 
Characterization of the 1986 Metal and Nonmetal Mining 


Workforce. 
PB90-265398/GAR 061,399 PC A04/MF A01 
PB90-265471/GAR 


Recent Developments in Metal and Nonmetal Mine Fire 

Protection. Proceedings: Bureau of Mines Technology 

—— Seminars, Denver, CO., October 18-19; Detroit, 
October 20-21; Las Vegas, 'NV., November 1-2; and 

Spokane ine, WA., November 3-4, 1988. 

PB90-265471/GAR 061,400 PC AO5/MF A01 


PB90-265489/GAR 


Emission Products from Combustion of Conveyor Belts. 
PB90-265489/GAR 060,649 PC A03/MF A01 


060,889 PC A03/MF A01 
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PB90-265505/GAR 
Coal Mine Bumps: Five Case Studies in the Eastern United 


States. 

PB90-265505/GAR 061,401 PC A03/MF A01 
PB90-265547/GAR 

oe Silicon for Infrared Detectors: A Materials 


erspective. 
PB90-265547/GAR 060,290 PC A03/MF A01 
PB90-265562/GAR 
Phosphate Availability and Supply: A Minerals Availability 


Appraisal. 

PB90-265562/GAR 061,402 PC A05/MF A01 
PB90-265570/GAR 

Mine Safety Education and Training Seminar. Proceedings: 

Bureau of Mines Technology Transfer Seminar, Pittsburgh, 

PA., May 17, 1988; Beckley, WV., May 19, = St. Louis, 

MO., May 24, 1988; and Reno, NV., May 26, 

PB90-265570/GAR 061,403 Bc ‘07 /ME A01 


PB90-265588/GAR 


Position and Heading Determination of a Spey Mining 
Machine Using an Angular Peat tC haar 
PBS90-265588/GAR 061,404 A03/MF A01 


PB90-265596/GAR 


Strontium: Uses, Supply, and Technology. 
PB90-265596/GAR 061,405 


PB90-265604/GAR 


Water Use in the Domestic Nonfuel Minerals Industry. 
PB90-265604/GAR 061,406 PC A04/MF A01 


PB90-265612/GAR 
Computer-Assisted cee Coal Mining System-Re- 


ram Overview. 
061,407 PC A03/MF A01 


PC A03/MF A01 


search Prog 
PB90-265612/GAR 


PB90-265620/GAR 
Reducing Back Injuries in Low-Coal Mines: Redesign of 


Materials-Handling Tasks. 
PB90-265620/GA 061,408 PC A03/MF A01 


PB90-265638/GAR 
Development of Rail Rates and Transportation Network 
Structure Following Deregulation: The Experience in the Pa- 


cific Northwest. 
PB90-265638/GAR 062,369 PC A03/MF A01 


PB90-265646/GAR 


Freeway Database pong and Loop Detector Validity. 
PB90-265646/GAR 062,395 PC A05S/MF A01 


PB90-265653/GAR 


eg og of a Methodology for Subdividing Large Sub- 

urban Traffic Analysis Zones to Support Micro-Scale Traffic 
Impact Studies. 
PB90-265653/GAR 

PB90-265661/GAR 


Development of an Electronic Data Gathering System for 
Geotechnical Engineering (EDGGE) Unit for Highway Sys- 


tems. 
PB90-265661/GAR 060,004 PC A05/MF A01 
PB90-265679/GAR 


Caracterisation de Milieux Plans Stratifies (Methode de I’Im- 

pedance de Surface) (Characterization of Plane Laminates 

(Surface Impedance Method)). 

PB90-265679/GAR 061,089 PC E05/MF E05 
PB90-265687/GAR 

Interactions hey, one Courtes-Courant de Surface (Short 

Waves/Surface Current Interactions). 

PB90-265687/GAR 060,258 PC E06/MF E06 
PB90-265695/GAR 


Etude Experimentale de la Couche Limite Instationnaire sur 
une Plaque Plane Oscillante. Optimisation et Validation d’un 
Code de Calcul de Couplage Ecoulement Potentiel/Couche 
Limite Autour d’une Plaque Plane et d’un Profil Oscillant 
(Experimental Study of the Unsteady Boundary Layer on a 
Plane Oscillating Plate. Optimization and Validation of a 
Code to Compute Potential Flow/Boundary Limit Coupling 
around a Plane Plate and Oscillating Airfoil). 

PB90-265695/GAR 059,578 PC E09/MF E09 


PB90-265703/GAR 


Reduction de Frottement Hydrodynamique Parietal (Reduc- 

tion of Hydrodynamic Surface Friction). 

PB90-265703/GAR 061,750 PC E05/MF E05 
PB90-265711/GAR 


Mesure de |’Entrainement de |’Air par un Jet Libre au 
Moyen de la Velocimetrie Laser et de la Diffusion Raman 
Spontanee (Measurement of Free-Jet Air Entrainment 
Using Laser Velocimetry and Spontaneous Raman Scatter- 
ro) (Messung der Luftmitfuehrung Durch einen Freistrahl 

Mittels Laser-Velozimetrie ui Spontaner Raman- 


PEDO 200711/GAR 059,579 PC E06/MF E06 
PB90-265729/GAR 

Etude Experimentale du Comportement Dynamique d’une 

Grille d’Aubes (Experimental Study of the Dynamic Behav- 


ior of a Cascade’ 
059,580 PC E09/MF E09 


062,396 PC A07/MF A01 


). 
PB90-265729/GAR 

PB90-265737/GAR 
Differenciation des Lymphocytes T -) la Thymuline (Thy- 


muline Differentiation of T Lymphocytes) 
PB90-265737/GAR 061, Oy PC E05/MF E05 


PB90-265745/GAR 
Comportement Dependant du Temps dans les Milieux Dis- 


perses (Time-Dependent Behavior in Dispersed Media). 
PB90-265745/GAR 061,830 PC E09/MF E09 


PB90-265752/GAR 


Comportement Viscoplastique Anisotrope des Alliages 
Monocristallins (Anisotropic Viscoplastic Behavior of Single- 


Crystal Alloys). 
PB90-265752/GAR 060,982 PC E06/MF E06 
PB90-265760/GAR 


Traitements et Synthese ——_ a Partir de Donnees 
—— (Processing and Synthesis of Images from 


Geomatic Data). 

PB90-265760/GAR 062,397 PC E06/MF E06 
PB90-265778/GAR 

Convection Naturelle Thermique et Solutale (Thermal and 


Fluid Natural Convection). 
PB90-265778/GAR 061,831 PC E06/MF E06 
PB90-265786/GAR 
oo Numerique et Experimentale des Resonances d’une 
Sane Tres Mince (Numerical and Experimental 
Study of the Resonances of Very Thin Spherical Hulls). 
PB90-265786/GAR 061,751 PC E06/MF E06 
PB90-265794/GAR 
Traitements Reactifs de |’Alliage de Titane TA6V par Laser 
(Laser Reactive Treatments of TA6V Titanium Alloy). 
PB90-265794/GAR 060,983 PC E05/MF E05 
PB90-265802/GAR 
Neuropathologie des Agressifs de Guerre. Etudes des Le- 
sions Cerebrales Provoquees par le Soman (Neuropatho- 
logy of Biowarfare Weapons. Studies of Soman-Iinduced 


Cerebral Lesions). 
PB90-265802/GAR 061,261 PC E06/MF E06 
PB90-265810/GAR 
Influence de Micro-Glissements sur le Comportement Ma- 
croscopique des Composites Tissus (Infiuence of Micro- 
Slips on the Macr Behavior of Fabric Composites). 
PH90- 265810/GAR 060,931 PC E09/MF E09 


PB90-265828/GAR 
Pilotage d’un Code de Calcul par un Systeme Expert (Run- 
ning of a Computational Code by an Expert Rn 4 
PB90-265828/GAR 060,828 E06/MF E06 
PB90-265836/GAR 
Transition de la Couche Limite (Boundary-Layer Transition 


(January 1990)). 
PB90-265836/GAR 059,581 PC E06/MF E06 
PB90-265844/GAR 
Integrated Criteria Document, Copper: Effects. Republica- 
tion of Report No. 758474003, October 1987. Appendix to 


Report No. 758474009. 
PB90-265844/GAR 060,746 PC A05/MF A01 
PB90-265851/GAR 
Etude des Effets de la Maitotoxine sur les Courants loni- 
ques Transmembranaires Cardiaques (Study of the Effects 
of Maitotoxin on Cardiac Transmembrane lonic Currents). 
PB90-265851/GAR 061,262 PC E05/MF E05 
PB90-265869/GAR 
Stereo Photo Series for Quantifying Forest Residues in the 
las-fir-hemiock Type of the Willamette National Forest. 
265869/GAR 061,345 PC A04 
PB90-265885/GAR 
Early Life History of Pacific Herring: - Prince William 
Sound Herring 9 E99 Incubation Experimen 
PB90-265885/G. 060, "a? PC A18/MF A03 
PB90-265901/GAR 


a Engineering Laboratory Project Summaries, 


989. 
PB90-265901/GAR 061,755 PC A04/MF A01 
PB90-265919/GAR 


Annual Mean Transport in Puget Sou 
PB90-265919/GAR 


PB90-265927/GAR 


Methods Development for Assessment of Vapor-Phase Mu- 
tagens and Carcinogens in Ambient Air. 
PB90-265927/GAR 060,669 PC A09/MF A01 


PB90-265935/GAR 
Mitigation of Hurricane Losses: Federal, State and Local 


Programs. 

PB90-265935/GAR 062,290 PC A11/MF A02 
PB90-265943/GAR 

Seismic Response of Connections in Indeterminate R/C 


Frame Subassemblies. 
PB90-265943/GAR 059,825 PC A11/MF A02 
PB90-265968/GAR 


Seismic Response of Connections in Indeterminate Flat- 


Slab Subassemblies. 
PB90-265968/GAR 059,826 PC A13/MF A02 
PB90-265976/GAR 


Hydrographic Observations from the US/PRC Cooperative 
— in the Western Equatorial Pacific Ocean: Cruises 


PB90-265976/GAR 061,746 PC A17/MF A02 
PB90-265984/GAR 


061, 799 PC A04/MF A01 


pps ng Po iptions of Some Deep-Sea Copepods 
Living e the Guaymas Basin Hydrothermal Vent Field. 


PB90-265984/GAR 
PB90-265992/GAR 


Improved Meteorological Measurements from Buoys and 
Sensors. 


Ships (IMET): Preliminary Comparison of Humidity 
PB90-265992/GAR 059,716 PC A04/MF A01 


PB90-266008/GAR 


Representing Growth Response to Fertilization in the Prog- 
nosis Model for Stand Development. 


061,710 PC A04/MF A01 


PB90-266362/GAR 


PB90-266008/GAR 
PB90-266024/GAR 


World Grain Situation and Outlook, August 1990. 
PB90-266024/GAR 059,840 PC A03/MF AO1 


PB90-266057/GAR 
World Oilseed Situation and Market Highlights, August 


1990. 
PB90-266057/GAR 059,641 PC A04/MF A01 
PB90-266065/GAR 


World Agricultural Production, A\ 
PB90-266065/GAR 


PB90-266099/GAR 


Prestressed Concrete Pavement: Instrumentation, 
Behavior, and Analysis. 
PBgO 208000/GAR 


PB90-266107/GAR 


Minimizing Embankment Damage duri 
PB90-266107/GAR (060,006 


PB90-266115/GAR 
Study to Develop a Base of Data for Joint Repair Tech- 


niques. User’s Manual. 
PB90-266115/GAR 060,007 PC A03/MF A01 
PB90-266123/GAR 


Sawed Joints in AC Pavement. 
PB90-266123/GAR 


PB90-266131/GAR 


West bens Timber Products 
PB90-266131/GAR 


PB90-266149/GAR 


Effects of a Draining Backfill on Geotextiles for Earth 
Reinforcement of Vertical Soil 
PB90-266149/GAR 060,009 PC A04/MF A01 


PB90-266156/GAR 


Pees Si 
lems duri 
}90-266156 tan 


PB90-266164/GAR 


lWinois Scrap Tire 
PB90-266164/GAR 


PB90-266 180/GAR 
Economic Impact of Bluebelting Incentives on the Marina 


Industry in Florida. 
PB90-266180/GAR 062,418 PC A07/MF A01 
PB90-266206/GAR 


Evaluation of Pavement os Materials for Wet Night 
Conditions. 


Executive Sumi 
PB90-266206/GAR * 062,398 PC A02/MF A01 
PB90-266214/GAR 


Wetlands for Stormwater Treatment. 
PB90-266214/GAR 060,011 PC A04/MF A01 


PB90-266222/GAR 
Procedures for the Prioritizing of Road Improvements under 


the Statewide Highway Plan. 
PB90-266222/GAR 060,012 PC A03/MF A01 


PB90-266230/GAR 


Experimental M — to Minimize Rutting. 
PB90-266230/GAR 060,013 PC A03/MF A01 


PB90-266248/GAR 
Guiderail Delineation. 
PB90-266248/GAR 

PB90-266255/GAR 


Bulletin of Hardwood Market Statistics: 
PB90-266255/GAR 061,348 


PB90-266263/GAR 
Pulpwood Production in 
PB90-266263/GAR 

PB90-266271/GAR 
Individual-Tree Probability of Survival Model for the North- 


eastern United States. 
PB90-266271/GAR 061,350 PC A03/MF A01 
PB90-266297/GAR 


Water Resources Data for Massachusetts and Rhode 


Island, Water Year 1988. 

PB90-266297/GAR 060,748 PC Ai1/MF A02 
PB90-266305/GAR 

Resilient Properties of Colorado Soils. 

PB90-266305/GAR 060,031 PC A04/MF A01 
PB90-266313/GAR 


061,346 PC A02/MF A01 


1990. 
,642 PC A03/MF A01 


In-situ 
060,005 PC A04/MF A01 


ing Flow. 
PC A11/MF A02 


060,008 PC A03/MF A01 


Output, 1987. 
061,347 PC A03/MF AO1 


at Articulated Concrete Block Revetment 
060,010 PC A07/MF A01 


Study. 
060,714 PC A10/MF A02 


062,399 PC A0S/MF A01 


1990. 
A03/MF A01 


the Northeast, 1988. 
061,349 PC A03/MF A01 


Model- and Design-Dependent Sampling Proce- 
dures: A Simulation 4 

PB90-266313/GAR 061,351 PC A03/MF A01 
PB90-266339/GAR 


Water Resources Data for Arkansas, Water Year 1989. 
PB90-266339/GAR 060,749 PC A25/MF A04 


PB90-266347/GAR 
pete of Wilderness for Personal Growth, Therapy, and Edu- 


PBQ0-266347/GAR 062,419 PC A10/MF A02 
PB90-266354/GAR 

Route I-78 Shoulder Rehabilitation Evaluation. 

PB90-266354/GAR 060,014 PC A03/MF A01 
PB90-266362/GAR 


Cold a Materials Study. 


PB90-266362/G. 060,015 PC A03/MF A01 


December 1,1990 OR-73 





NTIS ORDER/REPORT NUMBER INDEX 


PB90-266404/GAR 
Early-Life-History es Seasonal Abundance, and Distri- 
bution of + Species of Carangid Larvae off Louisiana, 


061,711 PC AQ3/MF A01 


Early-Life-History Profiles, Seasonal Abundance, and Distri- 
bution of Four Species of Clupeid Larvae from the Northern 
Gulf of Mexico, 1982 and 1983. 

PB90-266412/GAR 061,712 PC A04/MF A01 


PB90-266420/GAR 
oe of Rail Integrity by Self-Adaptive Scheduling of Rail 


ests. 
PB90-266420/GAR 062,370 PC A0S/MF A01 
PB90-266438/GAR 


—_ Technology Development for the Appalachian 


PB90.266438/GAR 059,760 PC A07/MF A01 
PB90-266461/GAR 


Ballot Access 4: For Political Parties. 
PB90-266461/GAR 


PB90-266479/GAR 


Ballot Access 1: Issues and 
PB90-266479/GAR 


ges amen 
‘oreign Agricultural Trade of the United States (FATUS), 


Hae, oy 1990. 
PB90-266487/GAR 059,643 PC A07/MF A01 
PB90-266495/GAR 


Evaluation of a and Cost-Effectiveness of Thin 


Pavement Surface T! q 
PB90-266495/GAR 060,016 PC A08/MF A01 
PB90-266511/GAR 


Assessing the Response of Emerald Lake, an Alpine Wa- 
tershed in Pathe no National Park, California, to Acidification 
during Snowmelt by Using a Simple Hydrochemical Model. 

PB90-266511/GAR PC AOS/MF A01 


060,650 
PB90-266529/GAR 
Evaluation of Miramat Erosion Control Fabric. (Project BRS 


0037; 
061,450 PC A03/MF A01 


059,744 PC AO5S/MF A01 


Options. 
059,745 PC AOS/MF A01 


(2). 
PB90-266529/GAR 
sce te 


ated Truck Monitoring System. 
PB 266537/GAR 062,400 PC A06/MF A01 


PB90-266545/GAR 
Features for *- gumanag Quality Assessment of Digitally 


Transmitted Vi 
PB90-266545/GAR 060,107 PC A05/MF A01 
PB90-266552/GAR 


RXWINDOW: Defini 
Conditions Based on 


PB90-266552/GAR 
PB90-266560/GAR 


Improved Me’ for Estimating Future Reservoir 
Storage Capacities: ication to Surface Water Supply 
Reservoirs in Illinois (Second —. 

PB90-266560/GAR 59,984 PC A03/MF A01 


PB90-266578/GAR 
Bird Densities and Diversity in Clearcut and Mature Oak- 


Hickory Forest. 
061,439 PC A03/MF A01 


Windows of Acceptable Burning 


ired Fire Behavior 
061,352 PC A04/MF A01 


PB90-266578/GAR 
PB90-266586/GAR 


ed ins Technology from the Bureau of Mines. 


ere an Open Industry Briefing. Held in Associa- 
ton with Electric Furnace Conference on December 8, 
1987, Chicago, IL. 

PB90-266586/GAR 


PB90-266594/GAR 
Lead Reduction in Ambient Air: Technical Feasibility and 
ee ee ne Oe 
PB90-266594/GAR 060,651 PC A04/MF A01 
PB90-266651/GAR 
Selected Significant Mineral Deposits in Alaska: A Minerals 
Availability System Overview. 
PB90-266651/GAR 061,409 PC A07 
PB90-266669/GAR 
Bureau of Mines Development of Titanium Production 


Tech 8 
PB90-266669/GAR 060,984 PC A07/MF A01 
PB90-266685/GAR 
pr cennnenen of Available Biological, Leg ones Chemical, So- 
and Cultural Resource Information for the 
South Floride Florida Area. 


PB90-266685/GAR 061,752 PC A99/MF A04 
PB90-266693/GAR 


HOV Compliance Monitoring and the Evaluation of the 


HERO Hotline — 

PB90-266693/GAI 062,401 PC A09/MF A01 
PB90-266719/GAR 

Journal of we Economics Research, Volume 42, 

Number 2, 1 


PB90-266719/GAR 059,644 PC A04/MF A01 
PB90-266727/GAR 

Assessing UST Corrective Action Tech 
Screening of Clean-up Techi 


060,943 PC A0S/MF A01 


nologies: Early 
nologies for the Saturated 
060,776 PC A07/MF A01 


VOL. 90, No. 23 


Zone. 
PB90-266727/GAR 


OR-74 


PB90-266735/GAR 


2,3,7,8-TCDD, 2,3,7,8-TCDF and PCBs in Marine Sediments 
and Biota: Laboratory and Field Studies. 
PB90-266735/GAR 060,750 PC A04/MF A01 


PB90-266743/GAR 
Emission Factors for Iron Foundries: Criteria and Toxic Pol- 
ts. 


lutan’ 
PB90-266743/GAR 060,652 PC A04/MF A01 
PB90-266768/GAR 


Archaeological Survey and Test Excavation in the Turkey 
Area, Fort Carson ‘ened Reservation, Pueblo and 


El Paso Counties, Colorado 
PB90-266768/GAR 059,746 PC A24/MF A03 
PB90-266776/GAR 


Text Excavations in the Pinon Canyon Maneuver Site, 
Southeast 


ern , Volume 1 
PB90-266776/GAR 059, 747 PC A99/MF A04 
PB90-266784/GAR 


Test Excavations in the Pinon Canyon Maneuver Site, 

Southeastern Colorado. Volume 2. 

PB90-266784/GAR 059,748 PC A99/MF A04 
PB90-266792/GAR 

Gulf of Mexico Physical Oceanography Program Final 

Report: Year 5. Volume 1. Executive Summary. 

PB90-266792/GAR 061,740 PC A03/MF A01 
PB90-266800/GAR 

Gulf of Mexico Physical Oceanography Program Final 

Report: Year 5. Volume 2. Technical Report. 

PB90-266800/GAR 061,747 PC A16/MF A02 
PB90-266818/GAR 

Ruimtelijke Variatie Chemische Samenstelling Grondwater 

in de Grensstreek Nederiand- ie (Oostelijk Grensgebied) 

(Regional Variation of Chemical Composition of Groundwat- 

er in the Border a of the Netherlands and Belgium 


(Eastern Border Region) 
PB90-266818/GAR 060,751 PC AO05/MF AOt 
PB90-266826/GAR 
Appendix bij het Rapport Ruimtelijke Variatie van de Che- 
mische Samenstelling van het Grondwater in de Grens- 
streek Nederland-Belgie (Oostelijk Grensgebied) ( ndix 
to R Variation of Chemical Composition of Ground- 
water in the Border -_ of the Netherlands and Belgium 


(Eastern Border a 
PB90-266826/GAR 060,752 PC A05/MF A01 
PB90-266834/GAR 
Pharmacomodulation de Reactivateurs de Cholinesterases 
(Pharmacomodulation of Cholinesterase Reactivators). 
PB90-266834/GAR 061,191 PC £08/ MF E05 
PB90-266842/GAR 
Etude Neu ique et Neurochimique des Structures 
Responsables des sen grad Posturaux Lies aux Mouve- 
ments (Neurophysiological and Neurochemical Study of 
Structures Governing Postural Adjustments to Movements). 
PB90-266842/GAR 061,204 PC E05/MF E05 
PB90-266859/GAR 
Effets des Organophosphores a |’Echelle Cellulaire en 
Milieu Marin. Protection de I'Homme et et de Son Environ- 
nement (Effects of Organophosphates on Cells in Aquatic 
Environments. Protection of Man and His Environment). 
PB90-266859/GAR 060,753 PC E06/MF E06 
PB90-266875/GAR 


Alaska Sea Grant College Program Project Directory 1990- 
1 


1991. 

PB90-266875/GAR 059,653 PC A03/MF A01 
PB90-266883/GAR 

Code de Bonne Pratique pour la Formulation des Enrobes 

Bitumineux Denses (Rules of Good Practice for Designing 


Dense Bituminous Mixes). 
PB90-266883/GAR 059,990 PC E10/MF E10 


PB90-266891/GAR 
Code de Bonne Pratique pour la Conception et la Construc- 


tion des Reyetements des Ponts a Tablier en Beton (Rules 
of — Practice for the hae - Construction of Pave- 


nts on Concrete Bridge Decks) 

P390-266891/GAR hen.017 PC E14/MF E14 
PB90-266909/GAR 

Quality Assessment of Safety Analysis. 

PB90-266909/GAR 060,833 
PB90-266917/GAR 


Abrasion of Concrete by Ice in Arctic Sea Structures. 
PB90-266917/GAR 061,768 PC ‘A07/MF A01 


gy tne aie 


Vaesymismitoitus 1990 (Fatigue — 1990). 
PB90-266941/GAR 060,944 PC A15/MF A02 


PB90-266958/GAR 
Acoustic Measurements on Real and Synthetic Reservoir 


Rock. 
PB90-266958/GAR 
PB90-266966/GAR, 


Mechanism of Piping under Impervious Structures. 
PB90-266966/GAR 059,985 PC A06/MF A01 


PB90-266974/GAR 


Epidemiol et Biologie des Affections Retrovirales Hu- 
pa maeny + eB may A Biology of Human Retroviral Ill- 


061,212 PC E05/MF E05 


PC A08/MF A01 


061,410 PC A09/MF A02 


nesses). 
PB90-266974/GAR 
PB90-266982/GAR 
Etude Moleculaire de I’Expression des Genes des Anti- 
| seg de Surfac de la Paramecie (Molecular Study of the 
iene Expression of Paramecia Surface Antigens). 


PB90-266982/GAR 
PB90-266990/GAR 
Aviastningsspraengning: Litteraturstudie (Destress Blasting: 


A Literature Survey). 
061,782 PC A06/MF A01 


061,171 PC E06/MF E06 


PB90-266990/GAR 
PB90-267006/GAR 
Malade Fuktspaerrar i Golvkonstruktioner (Painted Moisture 


Barriers in epee | Systems). 
PB90-267006/GA 059,819 PC A04/MF A01 


PB90-267014/GAR 
Regler foer P-Maerkning av Foenster (Certification of Win- 


dows by Rep 
PB90-267014/GA\ 059,820 PC A03/MF A01 
PB90-267022/GAR 


oe of the Time-Spread in Overdense Meteor 


Trail 
P590-267022/GAR 060,108 PC A03/MF A01 
PB90-267030/GAR 


TASEF: Temperature Analysis of Structures Exposed to 


Fire. User's Manual. 
PBS90-267030/GAR 059,821 PC A09/MF A01 
PB90-267055/GAR 


Alkali-Aggregate Reaction in Concrete Containing Fly Ash: 


Final Report. 
PB90-267055/GAR 059,991 PC A06/MF A01 
PB90-267063/GAR 


Continuously Reinforced Concrete Pavement Database. 
PB90-267063/GAR 060,018 PC A04/MF A01 


PB90-267071/GAR 


ow Year Performance Review of Concrete Pave- 
ment ions Made with Siliceous and Lightweight Coarse 


PBG0.26707 1/GAR 


PB90-267089/GAR 
Creep and Shrinkage Properties in Concrete Containing Fly 


Ash. 
PB90-267089/GAR 059,992 PC A07/MF A01 
PB90-267097/GAR 


Effect of Fly Ash on the Sulphate Resistance of Concrete. 
PB90-267097/GAR 059,993 PC A15/MF A02 


PB90-267105/GAR 
General Condition Survey of Continuously Reinforced Con- 


crete Pavement on 1-95. 
060,020 PC A03/MF A01 


060,019 PC A04/MF A01 


PB90-267105/GAR 
PB90-267113/GAR 


Performance Evaluation of Concrete Overlays. 
PB90-267113/GAR 060,021 


PB90-267121/GAR 


Field and Laboratory Study of the Effects of Water Pumping 
Beneath Concrete Pavement Slabs. 
PB90-267121/GAR 059,994 PC A10/MF A02 


PB90-267139/GAR 


Evaluation of Energy Absorption Characteristics of Highway 
Bridges Under Seismic Conditions. Volume 1. 
PB90-267139/GAR 060,022 PC A15/MF A02 


PB90-267147/GAR 


Evaluation of Energy Absorption Characteristics of Highway 
Bridges Under Seismic Conditions. Volume 2 (Appendices). 
PB90-267147/GAR 060,023 PC A14/MF A02 


PB90-267154/GAR 


Enhancement to FDOT Truck — ee. 
PB90-267154/GAR 12,402 A04/MF A01 


PB90-267162/GAR 


Manufacturing Modernization nepes The Apparel Indus- 

try Project. Executive Summary. Technology Transfer to the 

Apparel Manufacturing Industry. Final Report. Volume 1. 

Project Narrative. Volume 2. Details of Task Requirements. 

PB90-267162/GAR 059,834 PC A19/MF A03 
PB90-267188/GAR 


Initial OMB Sequester Report to the President and Con- 
ress for Fiscal Year 1991. 
059,835 PC A04/MF A01 


: AO3/MF A01 


'B90-267188/GAR 
PB90-267196/GAR 
Test and Evaluation of a Polymer Membrane Preconcentra- 


tor, Final Report. 
PB90-267196/GAR 060,653 PC A08/MF A01 
PB90-267220/GAR 


Illinois Benchmark Network Instream Suspended Sediment 
Monitoring Program, Water Year 1986. 
PB90-267220/GAR 061,383 PC A03/MF A01 


PB90-267246/GAR 
Application of Electrotelluric Geophysical Techniques to 
Subsurface Void Exploration in Subsidence Investigation 


and Control. 
PB90-267246/GAR 061,372 PC A09/MF A01 
PB90-267261/GAR 


Benchmark for Maine Department of Transportation’s A- 


588 Weathering Steel. 
PB90-267261/GAR 060,024 PC A03/MF A01 
PB90-267279/GAR 


Preliminary Engineering, Monitoring of Construction, and Ini- 
pd Performance Evaluation: Use of Ponded Fly Ash in 


Highway Road Base. 
PB90-267279/GAR 060,025 PC A04/MF A01 
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PB90-267287/GAR 
Data Resources for National Transportation Decision 


pomny Mong 
PB90-267287/GAR 062,427 PC A05/MF A01 
PB90-267329/GAR 


In and of Bridge Approa 
PB90-267329/GAR 060,026 iy ‘A04/MF A01 
PB90-267337/GAR 


Innovative Strategies for Upgrading Personnel in State 
T ition ts. 


PB90-267337/GAI 059,536 PC A03/MF A01 
PB90-267345/GAR 
Buttons to Biotech: U.S. en By Women, 1977 to 


1988. 1989 Update 
PB90-267345/GAR * 059, 761 PC A03/MF A01 
PB90-267352/GAR 


Permanent Wetland — Analysis of a New Approach 


to Wetland Protection. 
PB90-267352/GAR 061,440 PC A03/MF A01 
PB90-267360/GAR 


ppt es Pavements: Punchouts and Other 


Distresses and —_— for — 
PB90-267360/G. 027 PC A18/MF A03 
PB90-267378/GAR 


Fotestegea Profile for Lead. 
PB90-267378/GAR 


PB90-267394/GAR 


Summary of Water Quality Characteristics at Selected Habi- 
tat Sites. “Sawaton Poo! 6 ofthe hese River, July 17 


through October 31, 1 
PB90-267394/GAR 060,754 PC A03/MF A01 
PB90-267402/GAR 


Environmental Enforcement: A Citizen’s Guide. 
PB90-267402/GAR 060,777 PC A03/MF A01 


PB90-267428/GAR 
Reporting sone Conditions in the National Health Inter- 
=> bape ML Review 4... Tendencies from Evaluation 
PB00.267428/GAR 060,783 PC A04/MF A01 
PB90-267436/GAR 


Patterns of Aggregate and Individual Changes in Contra- 
ceptive Practice, United States, 1965-1975. 
PB90-267436/GAR 060,779 PC A03/MF A01 


PB90-267444/GAR 


Evaluating Soil Contamination. 
PB90-267444/GAR 


PB90-267451/GAR 


060,755 PC A03/MF A01 
Evaluation of Procedures for Testi 
PB90-267451/GAR 


ites. 
058" Be A05/MF A01 
PB90-267469/GAR 


Reports of the a Industrial Development Labora- 


tory, Hokkaido No. 
PB90-267469/GAR 059,870 PC A04/MF A01 
PB90-267477/GAR 


Food Freezing in the Intermediate Fluidized Bed. 
PB90-267477/GAR 
(Order as PB90-267469/GAR, PC AOA/MF i 01) 


PB90-267485/GAR 


Bulletin of the Government Industrial Research Institute, 
Osaka, Vol. 40, No. 4, December 1989. 
PB90-267485/GAR 059,968 PC A04/MF A01 


PB90-267493/GAR 
Controlied-Release of | gee -Microencapsulated Organic 
Phosphor Pesticide P: 
PB90-267493/GAR 060,90 
(Order as PB90-267485/GAR, PC A04/MF 101) 
PB90-267501/GAR 


gee of Mechanical E: 
6, November 1989. Tech 
PB90-267501/GAR 


PB90-267519/GAR 
Driving Control Method of Automated Vehicle with Machine 


PB90-267519/GAR 
(Order as PB90-267501/GAR, PC AOA/ME A rent 
PB90-267527/GAR 
Reports of the yong Industrial Research Institute, 


u, No. 31, October 1 
PB 267527/GAR 908. 160,216 PC A0S/MF A01 
PB90-267535/GAR 


Se ee Oe ES Gee I ee ee 


Powder Addition. 
PB90-267535/GAR 060,945 PC A03/MF A01 
PB90-267543/GAR 


Vapour Cloud Modelli 

Toxic Hazards: Effect 

PB90-267543/GAR 
PB90-267550/GAR 


Mathematical Modelling of Deformation Mechanisms in Ice. 
PB90-267550/GAR 061,765 PC A11/MF A02 


PB90-267584/GAR 


061,263 PC A10/MF A02 


ineering Laboratory, Vol. 43, No. 
060,860 PC A04/MF A01 


in the Risk Assessment of Major 
Relative Humidity. 
060,654 PC A06/MF A01 


des Processus Cognitifs (Chronopsy- 


chology of 5 
PB90-267584/GAR 059,771 PC E06/MF E06 
PB90-267592/GAR 


Vectorization of the Continental Shelf Model. 


PB90-267592/GAR 
PB90-267667/GAR 


Bulletin of NRLM Vol. 39, umes (No. 152). 
PB90-267667/GAR 060,319 pe A05/MF A01 


PB90-267733/GAR 


FAUST User Guide: User Instructions for the FAUST instal- 
lation in EME Nottingham Control Centre. 
PB90-267733/GAR 060,204 PC E06/MF E06 


PB90-267741/GAR 
— Flow Regulation System for Dry Expansion Evapora- 
lors. 
PB90-267741/GAR 060,966 PC E06/MF E06 
PB90-267758/GAR 
po serene ee a to Investigate the Control of an Air Con- 


pony he. 
7I58/GAR 060,861 PC E06/MF E06 
PB90-267766/GAR 


Fuji Electric Journal, Vol. 63, No. 3. 
PB90-267766/GAR 


PB90-267774/GAR 
National Technical Report (Matsushita Electric Industrial 
Ganeeee Vol. 35, = 6, December 1989. Special Issue: 
PBIO-267774/GAK 059,806 PC A07/MF A01 
PB90-267782/GAR 


Air-Conditioning Central Management and Control —.. 
PB90-267782/GAR 
(Order as PB90-267774/GAR, PC AO7/ME A ron 


PB90-267790/GAR 


. h-Efficiency Heat Exchanger. 
PB90-267790/GAR 059,808 
(Order as PB90-267774/GAR, PC A07/MF A01) 


PB90-267808/GAR 
Toshiba Review, Vol. 45, No. 4, 1990. Special Issues: Com- 
memorate the 20th Anniversary of Manufacturing Engineer- 


Laborat 
060,862 PC A05/MF A01 


061,742 PC A04/MF A01 


060,367 PC A04/MF A01 


i lory/Power Laser. 
PB90-267808/GAR 


ge te 


Robot for Semiconductor Wafer Transfer. 
Paso -26716/GaR 060,320 
(Order as PB90-267808/GAR, PC A05/MF A01) 


PB90-267824/GAR 


Low-Power GaAs Dual-Modulus Prescaler. 
PB90-267824/GAR 060,109 
(Order as PB90-267808/GAR, PC A05/MF A01) 


PB90-267632/GAR 


Mitsubishi GA ee Oe ae el near 
PB90-267832/GAR A04/MF AO1 


PB90-267840/GAR 
—— Response Evaluation of Pure Silica Core Image 
PB90-267840/GAR 
(Order as PB90-267832/GAR, PC A04/MF iP AO) 
PB90-267857/GAR 


Basic Properties of Carbon-Black-Filled Polymeric — 
PB90-267857/GAR 
(Order as PB90-267832/GAR, PC AOA/ME A hon) 


PB90-267865/GAR 
— of the Electrotechnical Laboratory, Vol. 53, No. 12, 


1989. 
PB90-267865/GAR 062,271 PC A06/MF A01 
PB90-267873/GAR 


Preliminary Attempt to Measure Neutrons from Cold ——. 
PB90-267873/GAR 062,2: 
(Order as PB90-267865/GAR, PC A06/MF ‘oy 


PB90-267881/GAR 


High-Precision Modified Wheatstone Bridge with Digital 
Feedback System. 
PB90-267881/GAR 

(Order as PB90-267865/GAR, PC A06/MF AP ADH) 


PB90-267899/GAR 
= of the Electrotechnical Laboratory, Vol. 54, No. 1, 


1990. 

PB90-267899/GAR 060,321 PC A07/MF A01 
PB90-267907/GAR 

Bulletin of the Electrotechnical Laboratory, Vol. 54, No. 2, 


1 5 
PB90-267907/GAR 062,273 PC A08/MF A01 
PB90-267915/GAR 
pe agg System for Investigation of Compound Semicon- 
PB90-26791 5/GAR 
(Order as PB90-267907/GAR, PC aos/ME ron 
PB90-267923/GAR 


po get ely Films: Present Status and ee 
PB90-267923/ 


059,944 
(Order as PB90-267907/GAR, PC A08/MF ‘A01) 
PB90-267931/GAR 
Reports of the Asahi Glass Foundation for Industrial Tech- 


, Vol. 54, 1989. 
PB90-267931/GAR 060,967 PC A17/MF A03 
PB90-267949/GAR 


eae net OeeneE eee 


PRO 267949/ GAR 
(Order as PB90-267931/GAR, PC A2s/ME A 03) 


PB90-268152/GAR 


PB90-267956/GAR 


Studies on Ferromagnetic Glass-Ceramics for Medical Ap- 
tions, 1989. 
267956/GAR 
(Order as PB90-267931/GAR, PC A2s/ME A Mo) 


PB90-267964/GAR 
Properties of Stee Amorphous Semiconductors 
Composition 
PB90-267964/GAR 967 
(Order as PB90-267931/GAR, PC A25/ME "s03) 
PB90-267972/GAR 
Studies on the Developments of Photosensitive Polymers 
Paso 2e7eva/GAn 059,963 
(Order as PB90-267931/GAR, PC A25/MF A03) 
PB90-267980/GAR 
See CANS Ren Ee 
PB90-267980/GAR 059,882 
(Order as PB90-267931/GAR, PC A25/MF A03) 
PB90-267998/GAR 
posed teen, Gasca 
Fave ). ~ on of R 
Wood feast: 
PB90-267998/GAR 
PB90-268004/GAR 
Seitetsu K No. 336, 1990. jal Issue: On 
January Special 


PB90-268004/GAR — 060,946 PC A04/MF A01 
PB90-268012/GAR 


Mixing for pone y Se We =. m 
lear 
PB90-268012/GAR 060,94. 
(Order as PB90-268004/GAR, PC A04/MF rv 


PB90-268020/GAR 


Low Pressure Plasma Spraying. 
PB90-268020/GAR 


(Order as PB90-268004/GAR, PC AOA/ME A Aon) 
PB90-268038/GAR 
Seitetsu Kenkyu, No. 338, 1990. Special Issue: On Heat 


Te % 
PB90-268038/GAR 060,948 PC A04/MF A01 
PB90-268046/GAR 
Fao of Surface Combustion Technology to Sintering 
PB00-268046/GAR 060,863 
(Order as PB90-268038/GAR, PC A04/MF ‘A01) 
PB90-268053/GAR 
a of Powder Peiletizing Technology to the Iron 
PB90-268050/GAR 060,949 
(Order as PBSO-268038/GAR, PC A04/MF A01) 
PB90-268061/GAR 


a Kokan Technical Report NO. 130, 1 
268061/GAR 060,864 


PB90-268079/GAR 
— Study of Cutting Cobalt-Rich Manganese 
B50 268070/GAR 061,411 
(Order as PB90-268061/GAR, PC A06/MF A01) 

PB90-268087/GAR 


NKK Technical Ri No. 131, 1990. 
PB90-268087/GA' 060,865 


PB90-268095/GAR 
Application of 6.5% Si Steel Sheets to Audio Frequency 
Transformers. 
PB90-268095/GAR 060,306 
(Order as PB90-268087/GAR, PC A06/MF A01) 
PB90-268103/GAR 
of the Research Laboratory, Asahi Glass Co., Inc., 


R 
Vol. 39, No. 2, 1989. 
060,826 PC A10/MF A02 


060.951 PC AOS/MF A01 


PCs A06/MF A01 


PC A06/MF A01 


PB90-268103/GAR 
PB90-268111/GAR 
Color  ~ Display (1): A Double-Layered Multicolor 
Poe0-28811 17GAR 060,291 
(Order as PB90-268103/GAR, PC A10/MF A02) 
PB90-268129/GAR 
Fabrication of Silica atin —v,3 Films by Plasma-Chemical- 
Vapour-Deposition Method (P-CVD). 
PB90-268129/GAR 
(Order as PB90-268103/GAR, PC AoWMe M02) 
PB90-268137/GAR 
ge A Vol. 39, No. 2, Bg A. 989. Spe- 
ual Eanion Technology for CELSIOR (LEXUS 


LS400). 
PB90-268137/GAR 062,404 PC A08/MF A01 
PB90-268145/GAR 


Development of 4-Vaive Methanol Lean Burn System. 
PB90-268145/GAR 060,082 
(Order as PB90-268137/GAR, PC A08/MF ‘A01) 


PB90-268152/GAR 
Effect of Mirror-Finished Combustion Chamber on Heat- 


PB90-268152/GAR 
(Order as PB90-268137/GAR, PC Aos/Me hi Aon 


December 1,1990 OR-75 
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PB90-268 160/GAR 
Reports of the Government Industrial Research institute, 


u, No. 33, October 1989. 
PB90-268160/GAR 060,998 PC A0S/MF A01 
PB90-268178/GAR 
a Grindi 
Bonded Diamond 
PEO 268178/GAR 060,8: 
(Order as PB90-268160/GAR, PC A05/MF hon) 


ogee 


of Al203.TiC Ceramics with Cast 


and Characterization of the 
isriGatCu20x Superconductor. 
PB90-268186/GAR 061,968 
(Order as PB90-268160/GAR, PC A05/MF A01) 
PB90-268236/GAR 
of a ‘Generic’ Mobile Flux Platform with Dem- 


onstration on a Small 4 
PB90-268236/GAR 060,655 PC A05/MF A01 
PB90-268251/GAR 


Evaluation of the Rural Secondary Specialty Center Dem- 


onstration Project. 
PB90-268251/GAR 060,792 PC A08/MF A01 
PB90-268269/GAR 


Mineral Industries of Latin America, 1988. 
PB90-268269/GAR 061,412 


PB90-268277/GAR 


Fronts, Jet Streams, and the Tropopause. 
PB90-268277/GAR 059,715 


PB90-268285/GAR 


tical Inner-Scale Meter. 
90-268285/GAR 


PB90-268293/GAR 


ishery Bulletin, Vol. 88, No. 2, 1990. 
PB90-268293/GAR 059,654 PC A09/MF A02 


PB90-268335/GAR 
eens Guidelines for Suburban Transit Services. Final 


leport. 
PB90-268335/GAR 062,428 PC A0S/MF A01 
PB90-268343/GAR 


Predicting Equilibrium Moisture Content had Some Foliar 
Forest Litter in the Northern Rocky Mountaii 
PB90-268343/GAR 061,353 PC A03/MF A01 


PB90-268350/GAR 


Food Grains: Background for 1990 Farm Legislation. 
PB90-268350/GAR 059,772 PC A07/MF A01 


PB90-268418/GAR 
Keeping the U.S. Computer Industry Competitive: Defining 


the Agenda. 
PB90-268418/GAR 059,555 PC A05/MF A01 
PB90-268475/GAR 


Signing Policies, Procedures, —— and Fees for Logo 
and Tourist-Oriented Directional 
PB90-268475/GAR yy 5 PC A04/MF A01 


PB90-268483/GAR 
Characteristics of Recent Science and Engineering Gradu- 
ates: 1988 (Detailed Statistical Tables). 

PB90-268483/GAR 059,774 PC A08/MF A01 

PB90-268491/GAR 
=) of the Relationships between Near Midair Collisions 
(NMAC’s), Midair Collisions (MAC’s) and Some Potential 
Causal Factors. 

PB90-268491/GAR 062,413 PC A03/MF A01 

PB90-268525/GAR 

of Strength in Cements. Volume 1. 


R 1986-1987. 
PB90-268525/GAR 059,995 PC A04/MF A01 

PB90-268533/GAR 
of Strength in Cements. Volume 2. Interim 


Development 
Report 1987-1988. 
PB90-268533/GAR 059,996 PC A03/MF A01 


PB90-268541/GAR 


Ballot Access 3: For Presidential Candida‘ 
PB90-268541/GAR 059, 540" “PC A07/MF A01 


PB90-268590/GAR 


Brazil: international Customs Journal, 
1990-1991. 
PB90-268590/GAR 


PB90-268616/GAR 
Volume Tables for Young ty gee Hybrid Mahoga- 
ny (‘Swietenia Kvep 7 mth ——— in the Luquillo 
Experimental Forest 
PB90-268616/GAR 061 1,354 PC A03/MF A01 
PB90-268624/GAR 


Evaluation of Elber’s Crack Closure Mode! as an Explana- 
tion of Train Load Sequence Effects on Crack Growth 


Rates. 
PB90-268624/GAR 062,371 PC A03/MF A01 
PB90-268632/GAR 


Environmental Review of Potomac Electric Power Serpe 
ny’s Proposed Chalk Point Combustion Turbine Facility. 
PB90-268632/GAR 060,778 PC A07/MF A01 


PB90-268640/GAR 


Fishery Bulletin, Vol. 87, No. 4, October 1 
PB90-268640/GAR 061,713 ORG A12/MF A02 


PB90-268657/GAR 
Secondary Wood Processing in the UDEAC Countries. 


OR-76 VOL. 90, No. 23 


PC A07/MF A01 


PC A05/MF A01 


059,717 PC A03/MF A01 


Interim 


13th Edition, Year 
059,841 PC A17/MF A03 


PB90-268657/GAR 
PB90-268665/GAR 
Secondary Wood Processing in Liberia, Cote d'Ivoire, 
Ghana and Ni 
PB90-268665/GAR 060,993 PC A04/MF A01 


PB90-268673/GAR 


Secondary Wood Processing in Asia and the Pacific. 
PB90-268673/GAR 060,994 PC A0S/MF A01 


PB90-268681/GAR 


Secondary Wood Processing in Africa. 
PB90-268681/GAR 060,995 PC A03/MF A01 


PB90-268699/GAR 
Secondary Wood Processing in the Eastern African Coun- 


tries. 

PB90-268699/GAR 060,996 PC A04/MF A01 
PB90-268707/GAR 

Bulletin of Research Institute for Polymers and Textiles, No. 


161, 1990-3. 

PB90-268707/GAR 059,964 PC A09/MF A02 
PB90-268715/GAR 

Balance of Payments of the United States: Concepts, Data 

Sources, and Estimating Procedures. 

PB90-268715/GAR 059,836 PC A08/MF A01 
PB90-268731/GAR 

Two-Leg Longwall Shield Mechanics. 

PB90-268731/GAR 061,413 PC A03/MF A01 
PB90-268749/GAR 

intercomparison of North American Radon Progeny Meas- 

urement Methods and Equipment. 

PB90-268749/GAR 061,511 PC A03/MF A01 
PB90-268756/GAR 

Rapid (Grab) Sampli 

scopic and Analytical 

PB90-268756/GAR 
PB90-268764/GAR 


Inhibition of Spontaneous Combustion of Coal 
PB90-268764/GAR 061,415 PC A03/MF A01 


PB90-268772/GAR 


Causes and Control of Coal Mine Bumps. 
PB90-268772/GAR 061,416 PC A03/MF A01 


PB90-268780/GAR 
Foundation Hy wey to Subsidence-Induced Ground 


Movements: A Case 
PB90-268780/GAR 061,417 PC A0Q3/MF A01 
PB90-268798/GAR 
Case Study of the Effects of Longwail Mining Induced Sub- 
sidence on Shallow Ground Water Sources in the Northern 


lachian Coalfield. 
PB90-268798/GAR 061,384 PC A03/MF A01 
PB90-268806/GAR 
Control of Airborne Respirable Dust in the Face Area with 
Water Sprays —_ a Full-Scale Laboratory Model. 
PB90-268806/GAR 061,418 PC AG3/MF A01 
PB90-268814/GAR 


Relationship between Horizontal Stresses and Geologic 
Anomalies in Two Coal Mines in Southern Illinois. 
PB90-268814/GAR 061,419 PC A03/MF A01 


PB90-268822/GAR 


Beach one of Mine Waste a 
PB90-268822/GAR 060,7' 


PB90-268830/GAR 


Roof Truss Contact Forces. 
PB90-268830/GAR 


ee 


Rigid-Body and — Solutions to Shield Mechanics. 
PB90-268848/G. 061,421 PC A03/MF A01 


PR poner 
Loading Characteristics of Pillars in Multiple-Seam Mining 


Operations. 

PB90-268855/GAR 061,422 PC A03/MF A01 
PB90-268871/GAR 

Health Statistics on Older Persons, United States, 1986. 

PB90-268871/GAR 060,780 PC A08/MF A01 
ps mice ge 


a of Cobalt from Spent Copper Leach Solutions-Im- 
proved Plor lution and Impurity Removal Techniques, with Re- 


Process Economics. 
PBe0- 268889/GAR 060,985 PC A03/MF A01 
PBS0-268897/GAR 


Comparative Study of Pillar Load Transfer Associated with 


Multiple-Seam Mining. 
PB90-268897/GAR 061,423 PC A03/MF A01 
PB90-268947/GAR 
Hitachi Review, Vol. 39, No. 2, April 1990. ASIC Technolo- 
ey ae Information Industry. 
B90-268947/GAR 060,322 PC A04/MF A01 


PB90-268954/GAR 
Journal of the National Chemical Laboratory for Industry, 


Vol. 84, No. 12, 1989. 
059,859 PC A04/MF A01 


060,992 PC A04/MF A01 


during Full-Scale Explosions-Micro- 
‘valuation. 
061,414 PC A03/MF A01 


BG A03/MF A01 


061,420 PC A03/MF A01 


PB90-268954/GAR _ 
PB90-268962/GAR 
Journal of the National Chemical Laboratory for Industry, 


Vol. 85, No. 1, 1990. 
PB90-268962/GAR 059,945 PC A03/MF A01 
PB90-268970/GAR 
Journal of the National Chemical Laboratory for Industry, 
Vol. 85, No. 2, 1990. 


PB90-268970/GAR 
PB90-268988/GAR 
Hitachi Review, Vol. 39, No. 3, June 1990. Refrigeration 


and Air Conditioning Equipment. 
PB90-268988/GAR 059,809 PC A04/MF A01 


PB90-268996/GAR 
Foe Electric Advance, Vol. 51, June 1990. R and D 
ditio 


PB90-268996/GAR 060,827 PC A03/MF A01 
PB90-269002/GAR 


Reports of the Government Industrial Research Institute, 
Shikoku, Vol. 21, No. 3, January 1990. 
PB90-269002/GAR 060,997 PC A03/MF A01 


PB90-269010/GAR 
Reports of the Government Industrial Research Institute, 


— No. 44, March 1990. 
269010/GAR 060,999 PC A03/MF A01 


PB90-269028/GAR 
Reports of the Government Industrial Research Institute, 


Chugoku, No. 30, March 1988. 
PB90-269028/GAR 060,986 PC A03/MF A01 
PB90-269036/GAR 


Memoirs of the Government Industrial Research Institute, 
—* No. 18, January 1990. Organo-Ferromagnetic Ma- 


Pa90. 269036/GAR 059,869 PC A04/MF A01 
PB90-269044/GAR 


Memoirs of the Government Industrial Research Institute, 
Shikoku, No. 19, March 1990. Electroanalytical Study on 
Complex Formation in Fused Salts. 

PB90-269044/GAR 059,946 PC A06/MF A01 


PB90-269051/GAR 


Toshiba’s Selected Papers on Science and Technology, 
1990. Volume 2, No. 1, Semiannual. 
PB90-269051/GAR 060,339 PC A07/MF A01 


PB90-269101/GAR 
Bulletin of industrial Products Research Institute, No. 111, 


June 1988. 

PB90-269101/GAR 059,965 PC A04/MF A01 
PB90-269119/GAR 

Bulletin of Industrial Products Research Institute, No. 112, 


October 1988 
059,871 PC A04/MF AO1 


061,154 PC A03/MF A01 


PB90-269119/GAR 
PB90-269127/GAR 
Journal of Mechanical Engineering Laboratory, Vol. 44, No. 


1, January 1990. 
PB90-269127/GAR 060,839 PC A03/MF A01 
PB90-269135/GAR 


Journal of Mechanical Engineering Laboratory, Vol. 44, No. 
2, March 1990. Technical papers. 
PB90-269135/GAR 060,866 PC A03/MF A01 


PB90-269143/GAR 


Production Method of Optical Surfaces with Micro-Curva- 
tures by Elastically Deformable Die Forming Process. 
PB90-269143/GAR 060,843 
(Order as PB90-269135/GAR, PC A03/MF ‘A01) 
PB90-269150/GAR 


Mitsubishi Technical Review, Vol. 27, No. 2, Series 78, 


June 1990. 
PB90-269150/GAR 060,867 PC A04/MF A01 
PB90-269168/GAR 


Toshiba Review, Vol. 45, No. 7, 1990. ial Issues: Fast 
Breeder Reactor, MONJU: Advanced Technology for Ther- 


mal Power Plant. 
PB90-269168/GAR 060,368 PC A05/MF A01 
PB90-269184/GAR 


——— Evaluation of the Relationship of Bit Wear to 
Cutting Distance, Forces, and Dust Using Selected Com- 

mercial and Experimenta! Coal- and Rock-Cutting Tools. 

PB90-269184/GAR 061,424 PC A04/MF A01 


PB90-269226/GAR 


Business Volatility and Economic Growth. 
PB90-269226/GAR 059,845 PC A06/MF A01 


PB90-269234/GAR 


Status of Traffic Mitigation Ordinances. 
PB90-269234/GAR 062,406 PC AO7/MF A01 


PB90-269424/GAR 


Fuji Electric Journal, Vol. 63, No. 6. 
PB90-269424/GAR 060,369 PC A04/MF A01 


PB90-269432/GAR 


Fuji Electric a. Vol. 63, No. 7, 1990. 
PB90-269432/GAR 060,276 PC A05/MF A01 


PB90-269440/GAR 


Fuji Electric Review, Vol. 36, No. 2, 1990. 
PB90-269440/GAR 060,370 PC A04/MF A01 


PB90-269465/GAR 


System Requirements Analysis for the U.S. Army Rock 
Island Arsenal Tool Management System. 
PB90-269465/GAR 061,314 PC A06/MF A01 


PB90-269473/GAR 


System Factors in Real-Time Hierarchical Control. 
PB90-269473/GAR 060,205 PC A03/MF A01 


PB90-269481/GAR 
Thermal Analysis of Directly Buried Conduit Heat Distribu- 


tion Systems. 
PB90-269481/GAR 060,507 PC A0S5/MF A01 
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PB90-269499/GAR 


Adaptive Integration Over a Tri 
PB90-269499/GAR 


PB90-269515/GAR 


Sages Sets & Re Cetus 0 Goalie 
lor Domestic Hot Water and Space Hi 
PI 00 268518/GAR 059,810 PC A03/ IF AO1 


PB90-269523/GAR 


Evaluation of Exit Signs in Clear and Smoke Conditions. 
PB90-269523/GAR 059,815 PC A05/MF A01 


PB90-269531/GAR 


NIST Express W 
tional PDES Testbed 
PB90-269531/GAR 


PB90-269556/GAR 


Stable Implementation Agreements for Open Systems Inter- 
—— Protocols. Version 3, March 1990. (Supple- 
nt). P; Index, June 1990. 
PB90.2695 /GAI 060,110 PC A08/MF A01 
PB90-269564/GAR 


Semiconductor ~ _ cee Technology: Thermal Resist- 


ance Measuremen' 
pB90-269864/GAR 060,323 PC A05/MF A01 
PB90-269572/GAR 
Absolute Specular Reflectometer with an Autocollimator 


Telescope and Auxiliary Mirrors. 
PB90-269572/GAR 061,871 PC A03/MF A01 


PB90-269580/GAR 


PHIGS Validation Tests (Version 1 poy in. 
PB90-269580/GAR 060,192 A03/MF A01 
PB90-269598/GAR 


Guidelines for the Evaluation of Message Handling Systems 


Implementations. 

PB90-269598/GAR 060,111 PC A07/MF A01 
PB90-269606/GAR 

Thermodynamic and Transport Properties of Natural Gas 
Fluids in Pores. Annual Report January 1, 1989-December 


31, 
060,487 PC AO5/MF A01 


-_—" aoe 
A03/MF A01 


Form + gaan Reference. Na- 
$060,206 PC A04/MF A01 


1989. 
PB90-269606/GAR 
PB90-269614/GAR 

Neural Network i 

tion of Porosity in Tight 

January 11-March 20, 1990. 

PB90-269614/GAR 
PB90-269622/GAR 

Hag of Novel Catalytic Coal Gasification Concepts. Task 
Ultrasound-Promoted Catalysis. Final Report Septernber 


1986-Sep 
060,438 PC A06/MF A01 


‘echniques Applied to Estima- 
Reservoirs. Phase Report 


061,425 PC AOS/MF A01 


tember 1989. 
PB90-269622/GAR 


PB90-269630/GAR 


Testing of Novel Catalytic Coal Gasification Concepts. Task 
2. Gas-Phase Catalysis. Final Report September 1986-Sep- 


tember 1989. 
PB90-269630/GAR 060,439 PC A04/MF A01 
PB90-269648/GAR 


Emissions Reduction from MSW Combustion Systems 
Using Natural Gas. Task 2. Pilot-Scale Assessment of 
Emissions Reduction Strategies. Final Report August 1987- 


October 1989. 
PB90-269648/GAR 060,656 PC A06/MF A01 
PB90-269655/GAR 
Combustion in Turbulent Jets and Buoyant Flames. Final 
Report-Phase 1 (January 1, 1987-December 31, 1989). 
PB90-269655/GAR 060,062 PC AO5/MF A01 
PB90-269663/GAR 


RRS CHARLES DARWIN Cruise 35/88, 13 October-17 No- 
vember, 1988. GLORIA Study of the Easter Microplate, 


East Pacific Rise. 
PB90-269663/GAR 061,753 PC E06/MF E06 
PB90-269671/GAR 
RRS DISCOVERY Cruise 188, 24 January 24-February 
1990. GLORIA and TOBI Surveys of the Continental Slope 


and Rise around Canary Islands. 
PB90-269671/GAR 061,754 PC E06/MF E06 


PB90-269739/GAR 


Computer Aided Operation of District Heating System. 
PB90-268739/GAR 059,811 ‘A04/MF A01 


PB90-269747/GAR 
| nag a Sustainable Shrimp Mariculture Industry in 


cuador. 
PB90-269747/GAR 059,655 PC A13/MF A02 
PB90-269754/GAR 
Nant-y-Moch Grassland Improvement Study. 
PB90-269754/GAR 060,756 PC E07/MF E07 
PB90-269812/GAR 


be Exc . ~~ ~_fieetieaaas Acidification: Model De- 


ment and T 
PBSO- 269812/GAR 061,451 PC A04/MF A01 


PB90-269846/GAR 


Reduction de Trainee de Frottement Turbulent: Manipula- 

teurs de Couche Limite, Mars 1990 (Reducing Turbulent 

Friction Drag: Boundary-Limit Manipulators (March 1990)). 

PB90-269846/GAR 059,582 PC E06/MF E06 
PB90-269853/GAR 


Algorithmes, Regles et Strat de Resolution Automati- 
que pour |’Analyse non Li des Coques (Algorithms, 
Rules, and Automated Solution Strategies for Non-Linear 
Analysis of Shells). 


PB90-269853/GAR 
PB90-26986 1/GAR 
Ecoulements Cisailles Tridimensionnels. Visualisation de 
Ecoulement Autour d’une Aile a Forte Fleche et Forte Inci- 
dence (Three-Dimensional Shear Flows. Visualization of 
Flow around a Very Sv'eptback Wing at High Angle of 


Attack). 

PB90-269861/GAR 059,583 PC E05/MF E05 
PB90-269879/GAR 

Traitement des Brulures Etendues (Treatment of Extensive 


Burns). 

PB90-269879/GAR 061,235 PC E06/MF E06 
PB90-269887/GAR 

Resolution P; de Problemes Structuraux non 

Lineaires (Parametric Solution of Non-Linear Structural 

Problems). 

PB90-269887/GAR 061,987 PC E05/MF E05 
PB90-269895/GAR 

Mesure par Diffusion Raman Spontanee de la Masse Volu- 

mique Locale dans un Ecoulement Gazeux (Measurement 


of Local Density in a Gas Flow Using Spontaneous Raman 
erie ieee bons der Oertlicher™ Dichte in Einer Gas- 


troemu 

PB90- 9895/GAR © 
PB90-269911/GAR 
liiness, Disabili and Hospitalization among Veterans. 


ity, 

United States, July 1957-June 1961. 

PB90-269911/GAR 060,781 PC A04/MF A01 
PB90-269978/GAR 

Use of Hospital Data for Epidemiologic and Medical-Care 

Research: A Report of the United States National Commit- 

tee on Vital and Health Statistics. 

PB90-269978/GAR 060,784 PC A03/MF A01 


PB90-269986/GAR 


Abstracts of Manuscripts Submitted in 1989 for Publication 
I 


(Woods Hole Oceanographic Institution). 
PB90-269986/GAR 061,769 PC A08/MF A01 


PB90-269994/GAR 
Older Driver Pilot Program. 
PB90-269994/GAR 
PB90-270125/GAR 


Water Resources Data for Connecticut, Water Year 1989. 
PB90-270125/GAR 060,757 PC A15/MF A02 


PB90-270133/GAR 
Water Resources Data for California, Water Year 1989. 


Volume 5. Ground-Water Data for California. 
PB90-270133/GAR 060,758 PC A17/MF A03 


PB90-270141/GAR 


ISL Hypersonic Shock Tunnel and Its Instrumentation. 
PB90-270141/GAR 059,634 PC E05/MF E05 


PB90-270158/GAR 


Analysis and Comparison of Two Strategies for Multi-item 
Inventory Systems with Joint Replenishment Costs. 
PB90-270158/GAR 059,520 PC A03/MF A01 


PB90-270166/GAR 
Simulation Study of Self-Tuning Adaptive Control for 


Rougher Flotation. 
PB90-270166/GAR 061,426 PC A03/MF A01 
PB90-270174/GAR 


Diffusion Acoustique par une Coque Elastique (Acoustical 
Scattering from an Elastic Shell). 
061,809 PC E06/MF E06 


061,986 PC E15/MF E15 


Durch Spontane Raman-Steuu ae. 
061,832 PC E05/MF E05 


060,029 PC A03/MF A01 


PB90-270174/GAR 
PB90-270182/GAR 
Auto-Ignition in Laminar and Turbulent Non-Premixed Sys- 


tems. 

PB90-270182/GAR 060,063 PC E06/MF E06 
PB90-270190/GAR 

Re-Analysis of Linear Structures on Serial and Parallel 


Computers. 

PB90-270190/GAR 059,827 PC E06/MF E06 
PB90-270208/GAR 

Application of ie Geotechnical Centrifuge Model Test 


Data to 
PB90-270; 7GAR 059,986 PC E06/MF E06 
PB90-270224/GAR 


Etude Theorique de I’Interaction Entre une Onde de aa 
Oblique et une Couche Limite Turbulente se 

sur une Paroi Chauffee (Theoretical Study of the amecaen 
between an Oblique Shock Wave and a Turbulent Bounda- 
ry Layer Forming on a Heated Wall). 

PB90-270224/GAR 059,584 PC E09/MF E09 


PB90-270232/GAR 


Etudes Fondamentales sur les Composes Intermetalliques 
(Basic Research on Intermetallic Alloys). 
PB90-270232/GAR 060,987 PC E05/MF E05 


PB90-270240/GAR 
Realisation d’Equipements Destines a la Confection d’Elec- 
trodes de Premiere Fusion en Alliage de Titane (Fabrication 
,- Equipment to Make First-Melt Electrodes of Titanium 
loy). 
PB90-270240/GAR 060,988 PC E05/MF E05 
PB90-270257/GAR 
Three-Dimensional Viscous/Inviscid Coupling in Subsonic 
Flow. 
PB90-270257/GAR 059,585 PC A03/MF A01 
PB90-270265/GAR 


Stress et Reponse Surrenalienne (Stress and Adrenal Re- 
sponse). 


PB90-271842/GAR 


PB90-270265/GAR 
PB90-270372/GAR 


eee ee 6 mee Sate » Coe 
Using High Resolution Chromatographic Methods. 


Report May 1989-April 1990. 
PB90-270372/GAR 060,488 PC A0S/MF A01 


PB90-270380/GAR 
Novel Catalytic Materials for Methane Activation and 
tive Lange HR of Hydrocarbons. Final Report } tare 
PB90-270380/GAR 060,489 PC A03/MF A01 
PB90-270398/GAR 


Evaluation of SCR NOx Controls for Small Natural Gas- 
Fueled Prime Movers. Phase 1. Topical Report. 
PB90-270398/GAR 060,076 PC A03/MF A01 


PB90-270406/GAR 


061,236 PC E09/MF E09 


Pyrometamorphism Resulting from in situ Coal Fires in 
Nature: A Review of the Literature. Topical Report, March 


1987-A\ 1990. 
PB90-27 /GAR 061,427 PC A04/MF A01 
PB90-270414/GAR 
Development of a Gas Engine-Driven Chiller. Annual Report 
January 1988-November 1988. 
PB90-270414/GAR 059,812 PC A05/MF A01 


PB90-270422/GAR 
Molecular Theory and Computer Simulation Studies of Nat- 
ural and Synthetic Gas Mixtures. Annual Report January 1- 


December 31, 1989. 
PB90-270422/GAR 060,490 PC A07/MF A01 
PB90-270430/GAR 


Chemical and Catalytic Activation of Methane by 
oo Annual Report September 1, 1988-August 


31, 

PB90-27040/GAR 059,947 PC A05/MF A01 
PB90-270448/GAR 

Workshop on Pipe Location, Westin Chicago Hotel, 


Plastic 
Chicago, Illinois, May 1-2, 1990. 
PB90-270448/GAR 060,491 PC A07/MF A01 


PB90-270539/GAR 
Response of Forest Trees to Sulfur, Nitrogen, and Associ- 


ated Pollutants. 
PB90-270539/GAR 060,657 PC A07/MF A01 


PB90-270554/GAR 


Symposium on Regulatory Approaches for Reducing VOC 
Emissions from the Use of Consumer Products, November 


14-15, 1989. 
PB90-270554/GAR 060,716 PC A07/MF A01 
PB90-270570/GAR 


National Air Toxics Information Clearinghouse: Bibliography 
of Selected Reports and Federal aad Notices Related 
to Air Toxics. Volume 3. Citations, 1 

PB90-270570/GAR 060,65 658 PC A07/MF A01 


PB90-270588/GAR 
Air/Superfund National Technical Guidance Study Series. 
Volume 2. Esiimation of Baseline Air Emissions at Super- 


fund Sites (Revised). 
PB90-270588/GAR 060,717 PC A17/MF A03 
PB90-270612/GAR 


Ecuadorean oe Industry, 1989. 
PB90-270612/G. 059,656 PC A03/MF AO1 


PB90-270620/GAR 


Water Resources Data for Alaska, Water Year 1989. 
PB90-270620/GAR 060,759 PC A11/MF A02 


PB90-271693/GAR 
Economic Development Administration 1989 Annual 


Report. 

PB90-271693/GAR 062,416 PC A06/MF A01 
PB90-271701/GAR 

Local Area Personal income, 1983-88. Volume 3. Plains 


Pe80-271701 /GAR 059,837 PC A10/MF A02 
PB90-271719/GAR 


Save of Sampli 
ticide Residue on Leaf 
PB90-271719/GAR 


PB90-271727/GAR 


Beach Safety: Protect Yourself from a 
PB90-271727/GAR Pe A01/MF A01 


PB90-271735/GAR 


Atrazine Leaching and Its Relation to Percolation of Water 
as Influenced by Three Rates and Four Methods of Irriga- 


tion Water Application. 
PB90-271735/GAR 059,647 PC A04/MF A01 
PB90-271792/GAR 


Effective Utilization of Street Width on Urban Arterials. 
PB90-271792/GAR 060,030 PC A04/MF A01 


PB90-271800/GAR 


FIREDOC Users Manual eer 
PB90-271800/GAR 


PB90-271818/GAR 
Publications g the National Institute of Standards and 


Technology, 1989 Catalog. 
PB90-271818/GAR 059,556 PC A18/MF A03 
PB90-271842/GAR 


Evaluation of Treatment Technologies in the Natural Gas 
Industry: Production Water/Waste Management and Site 


OR-77 


Methods for Determination of Pes- 
faces. 
060,718 PC A03/MF A01 


060,064 PC A03/MF A01 


December 1, 1990 





NTIS ORDER/REPORT NUMBER INDEX 


patra Volume 1. Topical Report September 1988- 


October 1 

PB90-271 B42/GAR 060,719 PC A11/MF A02 
PB90-271859/GAR 

Evaluation of Treatment in the Natural Gas 


Technologies 
ne Production Water/Waste Any and Site 
R tion. Volume 2. Topical Report tember 1988- 


October 1989 
PB90-271859/GAR 060,720 PC A09/MF A02 
PB90-271867/GAR 


Evaluation of Treatment Technologies in the Natural Gas 
Industry: Production Water/Waste M nt and Site 
pee Volume 3. Topical Report 


October 1 

PB90-271867/GAR 060,721 PC A17/MF A03 
PB90-271917/GAR 

ged of Household Water Lead Levels in American 


PB90-271917/GAR 060,760 PC A04/MF A01 
PB90-272006/GAR 
Scientific and one Research Facilities at Universi- 


ties and Col 
PB90-272006 GAR 059,557 PC A07/MF A01 
PB90-272030/GAR 


Forecasting the Basic Inputs to Transportation Planning at 


the Zonal Level. 
PB90-272030/GAR 062,429 PC A04/MF A01 
PB90-272113/GAR 


Marine Turtle Habitat Plan 
PB90-272113/GAR 


PB90-272147/GAR 
ing Florida’s Coastal Resources: Technical Complex- 
Public Attitudes. 


PB90-272147/GAR 061,441 PC A06/MF A01 
PB90-272154/GAR 


Cai of Electronic Data Products. 
PB90-272154/GAR 060,782 PC A0S/MF A01 


PB90-272170/GAR 
Great Lakes Environmental Research Laboratory Annual 


Report, FY 1989. 

PB90-272170/GAR 061,385 PC A04/MF A01 
PB90-272261/GAR 

Food and Agricultural Export Directory, 1990. 

PB90-272261/GAR 059,645 
PB90-273335/GAR 

Editing a Structured Document with Classes. 

PB90-273335/GAR 060,193 PC E06/MF E06 
PB90-273384/GAR 


Model of Manufacturing Sector Investment and Employ- 
ment Decisions. 


P800.273984/GAR 059,838 PC E06/MF E06 
PB90-502501/GAR 


USDA Nutrient Data Base for Standard Reference, Abbrevi- 
ated Version, Release 9 (IBM PS/2-720K) (for Microcom- 


). 
P390-502501/GAR 061,172 CP DOS 
PB90-502535/GAR 


USDA Nutrient Data Base for Standard Reference, Abbrevi- 
ated Version, Release 9 (IBM PC/AT-1.2M) (for Microcom- 


. 

90-502535/GAR 061,173 CP DO4 

PB90-502584/GAR 
USDA Nutrient Data Base for Standard Reference, Full Ver- 
sion, Release 9 (IBM PC/AT-1.2M) (for Microcomputers). 
PB90-502584/GAR 061,174 CP DOG 


PB90-502592/GAR 


USDA Nutrient Data Base for Standard Reference, Supple- 
ment to Release 8 (IBM PC/AT-A .2M) (for Microcomput- 


P800-502592/GAR 061,175 CP D04 
 iaeceeaeee 
Net Monthly (Electric) Bills, 1989 (EIA-213). 
P }90-502840/GAR 060,371 CP T02 
PB90-502857/GAR 
ee ee er GD ane Oh es Se 


Invalid Field Record List. 
PB90-502857/GAR 060,492 CP T02 


PB90-502865/GAR 


Steam-Electric Plant Operation and Design Report, 1985- 


1988 (Form EIA-767). 
PB90-502865/GAR 060,372 CP T05 


PB90-591710/GAR 
_— Code Editor (OCE), Version 5.2 (for non-Hospi- 
is). 
PB90-591710/GAR 060,786 Subscription 
PB90-591720/GAR 


Outpatient Code Editor (OCE), Version 5.2 (for Hospitals) 
PB90-591720/GAR , 060,78 er Suboription 


PB90-780628/GAR 
Introduction to Equal Employment Opportunity: Instructor 


Guide (Training Manual). 
059,749 PC$38.75/MF$13.75 


061,714 PC A03/MF A01 


PC A06/MF A01 


PB90-780628/GAR 
PB90-780636/GAR 


Introduction to E Employment Opportunity: Participant 
Manual (Traini Manual) _ 


PB90-780636/GAR 059,750 PC$48.75/MF$13.75 
PB90-780644/GAR 

Managing the EEO Functions: instructor Guide (Traini 

Manuai). ” 


OR-78 VOL. 90, No. 23 


PB90-780644/GAR 
PB90-780651/GAR 
Managing the EEO Functions: Participant Manual (Training 


Manual). 
PB90-780651/GAR 059,752 PC$48.75/MF$13.75 
PB90-780669/GAR 


Train-the-Trainer: Introduction to Equal Employment Oppor- 
tunity and Managing the EEO Functions. Attendee Manual 


(Training Manual). 
PB90-7: 9/GAR 059,753 PC$28.75/MF$10.00 
PB90-916202/GAR 


Highway Accident Report - Collision between Mission Con- 
solidated Independent School District School Bus and 
Valley Coca-Cola Bottling Company, Inc. Tractor-Semitrailer 
Intersection of Bryan Road a "Texas Farm-to-Market 
Road 676 Alton, Texas, September 21, 1989. 

PB90-916202/GAR 062,414 Standing Order 


PB90-916405/GAR 


Marine Accident Report - Grounding of the U.S. Tankship 
EXXON VALDEZ on Bligh Reef, Prince William Sound, Near 
Valdez, Alaska, March 24, 1989. 

PB90-916405/GAR 062,415 Standing Order 


PB90-927907/GAR 
Democratic People’s Republic of Korea: Government Struc- 


ture. A Reference Aid. 
PB90-927907/GAR 059,541 Standing Order 
PB90-959705/GAR 


Internal Audit Manual. 
PB90-959705/GAR 


PB90-960101/GAR 


Middle East Crisis and U.S. ew! ~ icy. 
PB90-960101/GAR 060,407 PC$20.00/MF A01 


PHS-PUB-1000-SER-4-11 


Use of Hospital Data for Epidemiologic and Medical-Care 
Research: A Report of the United States National Commit- 
tee on Vital and Health Statistics. 

PB90-269978/GAR 060,784 PC A03/MF A01 


PHS-PUB-1000-SER-10-14 


lliness, Disability, and Hospitalization among Veterans. 
United States, July 1957-June 1961. 
PB90-269911/GAR 060,781 PC A04/MF A01 


PIRSEM-252-1 
Geochemical study of the fluids in several wells: The Mo- 


motombo geothermal field. 
DE90501074/GAR 060,497 PC A03/MF A01 
PIRSEM-0253-1 
Experimental determination of the flow speed of the Dogger 
pon aquifer in the Paris basin. 
E90790624/GAR 061,379 PC A12/MF A02 
PIRSEM-2027.1 


Ss of a liquid-vapor contact ev: 
DESg7B0630/GAR o08e? PC A09/MF A01 


PIRSEM-2035 
Photovoltaic conversion through thin films organic semicon- 


ductors. 

DE90501075/GAR 060,572 PC A03/MF A01 
PIRSEM-2052 

Solid van a coal liquefaction by mild hydrogenation. Solid 


NMR studie: 
DE89764069/ GAR 060,409 PC A03/MF A01 
PIRSEM-2099-1 


Follow-up of the regional energy conservation politics. 
Methods and iliustration with the case of Charente-Poitou. 
DE90501025/GAR 060,552 PC A05/MF A01 


PIRSEM-2277 


Ecoenergy: scientifical report. 
DE90784635/GAR 


PIRSEM-3008 


Tin-water magnetohydrodynamic electric power generator. 
DE90790629/GAR 060,524 PC A03/MF A01 


PIRSEM-3130 


Adaptation and experimentation of mana: 
cal economy models to the problems of 


a 
90501023/GAR 
PIRSEM-3246 
Amorphous GaAs thin layers. 
DE90790631/GAR 
PIRSEM-8680.N.200 
ARC: Chemical heat pumps. 
DE90501077/GAR 
PNC-TN-8410-90-001 
Determination of plutonium concentration and isotopic com- 
positions by isotope dilution gamma-ray spectroscopy on 


resin beads. 
DE90013531/GAR 061,495 PC A03/MF A01 
PNL-MA-588 


Hanford Ground-Water Data Base management guide. PNL 
Administrative/Technical Procedures. 
DE90013302/GAR 061,376 PC A05/MF A01 


eres! 
is of the Catalysi po ee shops. 
Deoootge SOO TSS IGAR — 060,396 PC A03/MF A01 
PNL-4221-VOL-8 
Population Dose Commitments Due to Radioactive Re- 


leases from Nuclear Power Plant Sites in 1987. 
NUREG/CR-2850-V9/GAR 061,227 


059,751 PC$48.75/MF$13.75 


061,315 Standing Order 


060,557 PC A03/MF A01 


ment and physi- 
regional energy 


060,551 PC A04/MF A01 


060,312 PC A08/MF A01 


060,503 PC A09/MF A01 


PC A09/MF A01 
PNL-6198-REV.1 


Hanford whole body counting manual. Revision 
DE90014333/GAR 060,668 PC AGo/MF A01 


PNL-6328 


Estimation of ground-water travel time at the Hanford Site: 
Description, past work, and future needs. 
DE90013208/GAR 060,729 PC A04/MF A01 


PNL-6791 


Project test plan for runoff and erosion on fine-soil barrier 
surfaces and rock-covered side slopes. 
DE90013375/GAR 061,583 PC A03/MF A01 


PNL-7200-PT.1 


Pacific Northwest Laboratory annual report for 1989 to the 
DOE Office of Energy Research. Part 1, Biomedical sci- 


ences. 
DE90013505/GAR 061,226 PC A07/MF A01 
PNL-7200-PT.5 


Pacific Northwest Laboratory annual report for 1989 to the 
Assistant Secretary for Environment, Safety, and Health. 
Part 5, Environment, safety, health, and quality assurance. 

DE90013506/GAR 060,767 PC A04/MF A01 


PNL-7214 
Hanford Protective Barriers Program water-erosion studies, 


1989. 
DE90013355/GAR 061,580 PC A03/MF A01 
PNL-7237 
Impact evaluation of an energy savings plan project at Bel- 


lingham Cold Storage. 
DE90013373/GAR 059,658 PC A03/MF A01 
PNL-7247 


VISTA user interface software study. 
DE90010003/GAR 060,148 PC A03/MF A01 


PNL-7295 
nai tank vitrification: Engineering-scale test re- 


suits. 
DE90013507/GAR 060,704 PC A03/MF A01 
PNL-7297 


Hanford waste-form release and sediment interaction: A 
— report with rationale and recommendations for addi- 


tional studies. 
DE90013546/GAR 060,731 PC A10/MF A02 
PNL-7315 


Government-promoted collective research and develop- 
ment in Japan: Analyses of the organization through case 


studies. 
DE90013550/GAR 059,547 PC A07/MF A01 
PNL-7353 


TRUMP-BD: A computer code for the analysis of nuclear 
fuel assemblies under severe accident conditions. 
DE90013301/GAR 061,663 PC A13/MF A02 


PNL-7357 
Evaluation of three models designed for siting wind turbines 


in areas of complex terrain. 
DE90013625/GAR 060,562 PC A04/MF A01 
PNL-7362 


Hanford Cultural Resources Laboratory Annual report for 


fiscal year 1989. 

DE90013356/GAR 059,740 PC A06/MF A01 
PNL-7369 

Vertical integration of science, technology, and applications. 


Fiscal year 1989 annual report. 
DE90013552/GAR 060,705 PC A03/MF A01 


PNL-7374 
Water-table elevations on the Hanford Site, December 


1989. 

DE90013374/GAR 061,582 PC A03/MF A01 
PNL-7383 

Daylighting practices of the architectural industry (baseline 


results of a national surv 
DE90013508/GAR 059,799 PC A04/MF A01 
PPPL-2688 


Magnetic reconnection of plasma toroids with co- and 


counter-helicity. 
DE90013501/GAR 061,889 PC A03/MF A01 
PPPL-2696 


Instrument for measuring the momentum flux from atomic 


and charged particle jets. 
DE90013620/GAR 061,892 PC A03/MF A01 
PPPL-2698 


Ballistic contributions to heat pulse propagation on TFTR. 
DE90014714/GAR 061,903 PC A03/MF A01 


PPPL-2702 


Power radiated from ITER and CIT by impurities. 
DE90014715/GAR 061,904 PC A03/MF A01 


PPPL-2704 
‘new’ approach to the quantitative statistical dynamics of 
plasma turbulence: The optimum theory of rigorous bounds 


on steady-state tran: 
DE90013499/GAR 061,887 PC A03 
PPPL-2705 


Deuterium recycling, confinement, and limiter flux in TFTR. 

DE90014713/GAR 061,902 PC A03/MF A01 
PPPL-2707 

Measurement of iron transport in TFTR by charge ex- 

change recombination spectroscopy. 
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DE90013500/GAR 
PPPL-2709 

Application of correlation techniques to the angular spec- 

trum of scattered radiation from tokamak plasmas. 

DE90013621/GAR 061,893 PC A03/MF A01 
PPPL-2710 

Near-field characterization of are helium oper- 

ation on the TFTR diagnostic neutral 

DE90014712/GAR 061,901 PC A03/MF A01 
PPPL-2711 


Diagnostic method for measuring plasma-induced voltages 


on PBX-M stabilizing shell. 
DE90013563/GAR 061,890 PC A03/MF A01 
PPRP/PPSE-10-2 
Environmental Review of Potomac Electric Power Compa- 
’s Proposed Chalk Point Combustion Turbine Facility. 
90-268632/GAR 060,778 PC A07/MF A01 
PREPRINT-694 


Temperature Evolution of Single Particle Correlation Func- 


tions of TIP4P Water. 
N90-24119/1/GAR 059,942 PC A03/MF A01 
PREPRINT-706 


Method for Computing ee and Eigenfunctions of 


Linear Differential 
N90-24013/6/GAR 061,024 PC A03/MF A01 
PSI-1024/TR-1010-PT.2 
Transformations of inorganic coal constituents in combus- 
tion systems: Part 2, Sections 7 and 8; Appendices A and 
B. Phase 1 final report, October 25, 1986-December 29, 
1989 including quarterly report No. 13, October-December 
9. 


a7 2 

5e00014468/GAR 060,052 PC A21/MF A03 

R/D-5318-EN-01 
tical Properties of Aerosols. 

AD -AaDs 007/4/GAR 
R90-09-03 

Simulant Gas Test Technique Feasibility. 

AD-A224 878/9/GAR 059,631 PC A05/MF A01 
RADC-TR-89-326 


Investigation of InP Processing Techniques for Device Ap- 


plications. 
AD-A225 090/0/GAR 061,938 PC A03/MF A01 
RADC-TR-89-330 


Growth and Characterization of Ill-V Epitaxial Films. 
AD-A225 087/6/GAR 061,937 PC A04/MF A01 


RADC-TR-90-21 

Parallel Logic Programming Architecture. 

AD-A225 199/9/GAR 060,144 PC A07/MF A01 
RADC-TR-90-59 


Knowledge Based Software Assistant Conference Proceed- 
= (4th) Held in Syracuse, New York on 12-14 September 


AD-A224 797/1/GAR 060,139 PC A17/MF A03 
RADC-TR-90-105 


Nonlinear Joint Transform Processor. 
AD-A225 091/8/GAR 060,211 PC A03/MF A01 


REF-2019/WP-3930 


Early Life History of Pacific Herring: 1989 Prince William 
Sound Herring Egg Incubation Experiment. 
PB90-265885/G. 060,747 PC A18/MF A03 


REF-2019/WP-3939 
Early Life History of Pacific Herring: 1989 Prince William 


Sound Herring Larvae Survey. 
PB90-264680/GAR 060,744 PC A12/MF A02 
REPT-40 


Seismic Response of Connections in Indeterminate R/C 


Frame Subassemblies. 
PB90-265943/GAR 059,825 PC A11/MF A02 


REPT-41 
Seismic Response of Connections in Indeterminate Flat- 


Slab Subassemblies. 
059,826 PC A13/MF A02 


061,888 PC A03/MF A01 


059,898 PC A03/MF A01 


PB90-265968/GAR 
REPT-42/89 

Projekt Galileo: — des Planeten Jupiter und Seiner 

Monde (Project Galileo: Recognition of the Planet Jupiter 

and Its Moons). 

N90-24216/5/GAR 
REPT-44/89 

Erdbeobachtung Aus Dem Weltraum (Earth Observation 


from the Interstellar Space). 
N90-23781/9/GAR 061,453 PC A04/MF A01 


REPT-45/89 
Demonstrationszentren fuer Faserverbundwerkstoffe (Dem- 


onstration Centers for Fiber Reinforced Materials). 

N90-23495/6/GAR 060,925 PC A03/MF A01 
REPT-075-IR-8936 

ISDN in the Local Environment: The Cislan Project. 

N90-23985/6/GAR 060,106 PC A03/MF A01 
REPT-82 


—— Study of Self-Tuning Adaptive Control for 


her Flotation. 
Pe 270166/GAR 061,426 PC A03/MF A01 
REPT-89-72 
DELFI3-Iinterpreter: Notes on the Implementatio! 
N90-23935/1/GAR 061,055 PC ‘A03/MF A01 
REPT-89-85 
O(Square Root of n) Complexity Reduction for the Long- 
Step Path-Following Algorithm for Linear Programming. 


059,692 PC A02/MF A01 


N90-23940/1/GAR 
REPT-89B00057 


061,056 PC A03/MF A01 


Sensor Performance 

N90-23780/1/GAR 
REPT-90-01 

Summary of Water Quality Characteristics at Selected Habi- 

tat Sites. Navigation Pool 8 of the Mississippi River, July 17 


through October 31, 1988. 
PB90-267394/GAR 060,754 PC A03/MF A01 
REPT-90B00114 


NIMBUS-7 TOMS Antarctic Ozone Atlas: August Through 


November, 1989. 
N90-23837/9/GAR 059,728 PC A09/MF A01 
REPT-892-111-101 


Software Maintenance on Airbus Family. 
N90-23931/0/GAR 059,628 PC A02/MF A01 


REPT-892-320-101 
gaa on the Contribution of Expert Systems of Logis- 


N90-24002/9/GAR 060,230 PC A02/MF A01 
REPT-892-422-104 
tual Work at Aerospatiale on Air-Breathing and Non- 
lecoverable inchers. 


Conceptua 
Air-Breathing Ri 3 

N90-23450/1/GAR 062,330 PC A02/MF A01 
REPT-892-422-107 


Prediction Methods of Launcher Aeroelastic Stability. fo’ 
cation to the Ariane 5/Hermes Vehicle. Comparison with 


Test Results. 
062,331 PC A03/MF A01 


060,288 PC A0S/MF A01 


N90-23451/9/GAR 
REPT-892-430-106 
Recent Implementations on Ceramic Composites and Ther- 


mostructural Materials. 
N90-23489/9/GAR 060,920 PC A03/MF A01 
REPT-892-430-109 


Low Prandtl Number Convection in a Rectangular Cavity 
= Longitudinal Thermal Gradient and Transverse G-Jit- 


N90-23695/ 1/GAR 061,827 PC A03/MF A01 
REPT-892-430-110 
Expert — for = Study of High Duty Bonded Joints in 


Aerospace 

N90-23753/8/GAR 060,854 PC A02/MF A01 
REPT-892-430-112 

Solidification of Dilute Alloys under Fluctuating Residual 


Gravity. 

N90-23535/9/GAR 060,979 PC A03/MF A01 
REPT-892-430-114 

Composite Curing: 

N90-23490/7/GAR 
REPT-892-430-118 

Proprietes 


060,921 PC A02/MF A01 


Thermomecaniques de Nouveaux Materiaux 
pees Sic/Vitroceramique ical Prop- 
of New Composite Materials SiC/GI. 


jass-Ceramic). 
No0-25491 /5/GAR 060,922 PC A02/MF A01 
REPT-892-440-101 


Autonomous Low Earth Orbit N: 
N90-23458/4/GAR 


REPT-892-440-102 
Knowl Based System for Hermes Orbital Operations 


Ground 
062,298 PC A03/MF A01 


12,301 PC A02/MF A01 


pport. 
N90-23443/6/GAR 
REPT-892-440-103 
Wearing of Cryomechanisms at 4 K. 
N90-24139/9/GAR 061,797 PC A02/MF A01 
REPT-892-440-104 


ISO Attitude and Orbit Control Subsystem 
N90-23467/5/GAR 062,344 PC A02/MF A01 


REPT-892-440-105 


Esprit 820:QUIC. QUIC Toolkit Demonstrator Applications. 
N90-23590/4/GAR 060,829 PC A03/MF A01 


RES-FR-009-90 
= Tactical Soe one Exercise Simulator and Tactical De- 
r 


elopment Com ‘am. 
AD-A225 026/0/GAR 061,319 PC A03/MF A01 
RG-03-89 

Development of an Advanced Continuum Theory for Com- 


posite Laminates. Phase 1. 
AD-A224 985/2/GAR 060,908 PC A12/MF A02 
RIACS-TR-89.3 


Internet Worm. 
N90-23910/4/GAR 


RIACS-TR-89.4 
Explicitly Solvable Complex Chebyshev Approximation 
Problems Related to Sine Polynomials. 
N90-24007/8/GAR 061,021 PC A02/MF A01 


RIACS-TR-89.6 
Distributed Pr: Composition System. 
N90-23911/2/GAR 060, 164 
RIACS-TR-89.12 


Bayesian Learni 
N90-24082/1/GA' 


RIACS-TR-89.13 


060,228 PC A03/MF A01 


PC A07/MF A01 


060,231 PC A03/MF A01 


of CCSDS Path 


Performance A Service. 
N90-23457/6/GAI 060,101 PC A03/MF A01 
RIACS-TR-89.17 


Chebyshev Polynomials Are Not Always Optimal. 


RUU-CS-88-38 


N90-24008/6/GAR 
RIACS-TR-89.18 


Distributed User Services for 
N90-23976/5/GAR 


RIACS-TR-89.19 


Parallel Solution of Parabolic E 
N90-24009/4/GAR 


RIACS-TR-89.20 


061,022 PC AQ3/MF 491 


ers. 
060,124 PC A03/MF adi 


quations. 
060,187 PC A03/MF A01 


Numerical Solution of Large Lyapunov E: 
N90-24010/2/GAR 060,201" PC At ‘A03/MF AO1 
RIACS-TR-89.21 


a 2 Cen 


No0-2a cor 
90-24011 OT /O/GAR 061,023 PC A03/MF A01 
RIVM-728609001 


Ruimtelijke Variatie Chemische Samenstelling Grondwater 
in de Grensstreek Nederiand-| (Oostelijk aanmaee 
(Regional Variation of Chemical 

er in the Border Region of the eobatans ted 


060,751 PC A0S/MF AO1 


water in the Border Ri 

(Eastern Border Region ‘i 

PB90-266826/GAR 
RIVM-738517007 


—— Xenobiotica Vil. Verbeterde Verwijdering van 

van Actieve Poederkool in Bior- 

pmo h | iodegradation of Xenobiotics VIL improved Re- 

+ agemateae i mamaeenepaouieenteags 

PB90-257320/GAR 060,738 PC A04/MF A01 
RM-125 


~ heat eampemamlaaaiamatiaaa aati 

PB90-267741/GAR 060,966 PC E06/MF E06 
RM-126 

Experimental ee a eae a 


PB90-; 7758/GAR 060,861 PC E06/MF E06 
RR-450-3F 
aS Reaction in Concrete Containing Fly Ash: 


inal Report. 
PB90-267055/GAR 059,991 PC A06/MF A01 
RR-472-3 


Twanty Four Year Performance Review of Concrete Pave- 
ment i Made with Siliceous and Lightweight Coarse 


Pao 
'7071/GAR 


RR-472-6 


of the Netherlands and Belgium 
060,752 PC A0S/MF A01 


060,019 PC A04/MF A01 


Continuously Reinforced Concrete Pavement Database. 
PB90-267063/GAR 060,018 PC A04/MF A01 


RR-481-5 


Effect of Fly Ash on the Sulphate Resistance of Concrete. 
PB90-267097/GAR 059,993 PC A15/MF A02 


RR-481-6 
a a ee 


PB90-267089/ GAR 059,992 PC A07/MF A01 
RRC-90-R-1439 


Hydroxylammonium Nitrate ona Tests with Various 
Materials - A Liquid Pr 
AD-A224 594/2/GAR 061,771 PC A06/MF A01 


ee 


‘a ae -_ b 
AD ADA S 994/4/G R A04/MF A01 
RSIC-BIB-4 


Bibli on Metrication, ——- 1977 to August 1989. 
AD-A224 996/9/GAR 059,842 PC A05/MF A01 


RSRE-MEMO-4348 
Theoretical and Experimental Noe ape et of Infra-Red and 
Visible Laser Scattering from a Variety of Surface Types. 
AD-A224 991/0/GAR 061,851 PC AO A03/MF A01 
RT1/3624/46-02FR 


Youth Attitude Tracking 
tions of Data Collected in the 
AD-A225 166/8/GAR 


RU-89-32 


Lectures on RCFT. 
DE90013731/GAR 


RUU-CS-88-33 
Distributed Bit Complexity of the Ring: From the Anony- 


mous to the Non- h 
060,125 PC A03/MF A01 


N90-23988/0/GAR 
RUU-CS-88-34 
Propositional Logics of —_ 
066.178 PC A04/MF A01 
to Dominance in the 


061,042 ar A03/MF A01 


ll. Supplementary Tabula- 
all, 1989. 
061,310 PC A22/MF A03 


062,132 PC A04/MF A01 


N90-23966/6/GAR 
RUU-CS-88-35 


General Approach 
NOO2A07E/2/GAR 
RUU-CS-88-38 


Efficient Motion Planning for an L-Shaped ore 
N90-24073/0/GAR ian 060,852 A03/MF A01 


December 1,1990 OR-79 
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RUU-CS-89-1 


Linear Time Minor Tests and Depth First Searc! 
N90-23944/3/GAR 067,057 PC A03/ME A01 


RUU-CS-89-2 


Bit-Optimal Election in Synchronous Rit 
N90-23945/0/GAR 


RUU-CS-89-3 


Models for Propositional Dynamic A, 4 
N90-24046/6/GAR 


RUU-CS-89-5 
Distributed Hierarchical Routing. 
N90-23986/4/GAR 
RUU-CS-89-6 


060,169" PC A02/MF A01 
PC A03/MF A01 


060,186 PC A03/MF A01 


Structured NC. 
N90-23989/8/GAR 
RUU-CS-89-7 


Finding Minimum Area K-Gons. 
N90-23967/4/GAR 


RUU-CS-89-8 
} once gg Geometry and Its Application to Computer 


N90-25068/2/GAR 060,179 PC A03/MF A01 
S/DT/F-41029 


Conceptual Work at Aerospatiale on Air-Breathing and Non- 
Air-Breathing Recoverable Launchers. 
N90-23450/1/GAR 062,330 PC A02/MF A01 


SAIC-90/1163 


NETSIM: A Computer Program for Simulating Detection and 
Location Capability of Regional Seismic Networks. 
AD-A224 BI1/0/GAR 061,356 PC A06/MF A01 


SAIC-90/ 1223 


Market Inv 
AD-A224 943 


SAN-16306-13 
Development and improvement of self-pumping boiling col- 
lector solar hot water storage system. (Final report), June 
1988-March 1989, in Colorado State University Solar House 


Ul. 
DE90013698/GAR 060,397 PC A06/MF A01 
SAND-86-0558 


Preliminary laboratory testing of selected cementitious ma- 
terial for the Yucca Mountain Project repository sealing pro- 


ram: Yucca Mountain 4 
E90013554/GAR 061,587 PC AQ5/MF A01 
SAND-89-0528 


NWC CIM file header specification: Versio 
DE90013596/GAR 060,819 iy A03/MF A01 


SAND-89-0634 
Fabrication and assembly of BOLVAPS ceramic-option half 
anodes. 


DE90012012/GAR 061,466 PC AO5/MF A01 
SAND-89-0757 

Thermal and mechanical codes first benchmark exercise. 

Part 2, Elastic analysis: Yucca Mountain Project. 

DE90013555/GAR 061,588 PC A06/MF A01 


SAND-89-0874C 


pe peep of dynamic stall phenomena on an semaine 
airfoil with shear-stress-sensitive liquid crystal coatings. 
DE89013932/GAR 059,561 PC A03/MF A01 


SAND-89-1367 
1988 environmental monitoring report, Tonopah Test 


R , Tonopah, Nevada. 
DESO! 3798/GAR 060,770 PC A03/MF A01 


SAND-89-1368 


1988 environmental monitoring report, Sandia National Lab- 

oratories, Albuquerque, New Mexico. 

DE90013799/GAR 060,771 PC A11/MF A02 
SAND-89-1405 


Authigenic clay minerals in the Rustler Formation, WIPP 


Site area, New Mexico. 
DE90013556/GAR 061,589 PC A03/MF A01 
SAND-89-1538 
Analysis of data from a test of PBFA-2 plasma opening 
switch geometries on Blackjack 5. 
DE90013642/GAR 061,474 PC A04/MF A01 
SAND-89-1707 


te ol pulse testing of DSSL actuator drive cables. 
90013509/GAR 061,471 PC A03/MF A01 


SAND-89-1748 


060,126 PC A03/MF A01 


061,020 PC A03/MF A01 


tion for Automated Warehousing. 
1/GAR 060,841 PC A05/MF A01 


Thermal batt 

DE90013873/GAR 
SAND-89-2100 

— Progression event tree analysis for postulated 


statistics and wo programs 
060,342 


PC A03/MF A01 


ere accidents at N Reactor. 
DE9001 3558/GAR 


SAND-89-2101-VOL.1 
N Reactor Probabilistic Risk Assessment supporting calcu- 


lations. Volume 1. Main r 

DE90014707/GAR 061,528 PC A14/MF A02 
SAND-89-2101-VOL.2 

eae ee nae Semmaeieien saegperting ater 


lations. Volume 2. Appendices 
MO, 527 PC A99/MF A04 


061,668 PC A24/MF A03 


DE90014703/GAR 
SAND-89-2345 


Solderability testing of Kovar with 60Sn40Pb solder and or- 
ganic fluxes. 


OR-80 VOL. 90, No. 23 


DE90013643/GAR 
SAND-89-2387 


Studies of radionuclide sorption by clays in the Culebra Do- 
sy — the Waste Isolation Pilot Plant site, southeastern 


New M 

DE9001: 3504/GAR 061,591 PC A03/MF A01 
SAND-89-240SC 

Peg + rte gear ern support for the design of the 

ucca Mountain exploratory-shaft facility. 

DESOOISa70/GAR 061,581 PC A02/MF A01 
SAND-89-2605C 

Simulation mo A in reactor irradiation of electronics 

DE90013064/G. 060,329 PC A02/MF A01 
SAND-89-2723C 

Temporal characterization of the 19-MV, 700-kA HERMES 


lll electron beam. 

DE90013495/GAR 062,093 PC A02/MF A01 
SAND-89-2787C 

Short-range structure of fluorine-modified phosphate Uae 

DE90013494/GAR 060,879 PC A03/MF A01 
SAND-89-2795C 

Fractal structure and fractal time in silica 

DE90013197/GAR 060,877 

SAND-89-2845C 


Laser-produced lithium ion source for pulsed-power inertial 


confinement fusion. 
DE90013401/GAR 061,470 PC A02/MF A01 
re a oe 


beam generation and focusi 
SE900 1SS08/ GAR 


SAND-89-2866C 
Design of a light-ion-beam driver for the Laboratory Micro- 


fusion Facility 
061,469 PC A03/MF A01 


060,973 PC A03/MF A01 


A03/ MF A01 


on PBFA II 
2.073 PC A02/MF A01 


DE90013071/GAR 
SAND-89-2962C 

a ion sources and target results on PBFA Ii. 

DE90013310/GAR 062,074 PC A03/MF A01 
SAND-89-2964 

pi ogg report on testing the molten salt pump and valve 


loops. 

DE90013609/GAR 060,571 PC A03/MF A01 
SAND-89-3103 

Operations manual for reading VAK-3 ultrasonic seals using 


a data acquisition box. 

DE90013644/GAR 061,593 PC A03/MF A01 
SAND-89-3137C 

Repetitive, one microsecond, thirty-five kilojoule, two hun- 


dred kilovolt pulse generator. 
DE90013063/GAR 060,328 PC A02/MF A01 


SAND-89-7064 
Slotted-wall research with disk and parachute modeis in the 


DSMA low-speed wind tunnel. 
DE90013631/GAR 059,630 PC A06/MF A01 


SAND-89-7148 
Nuclear reactor pressure vessel flaw distribution develop- 
ment. Phase 1, NDE capability and sensitivity analyses. 
DE90013547/GAR 060,957 PC A04/MF A01 
SAND-90-0016C 


pe soe and release of hydrogen in palladium by weakly- 


DE9001 3309/GAR 059,924 PC A03/MF A01 
SAND-90-0025C 

Dose-rate field of the Hermes lil flash x-ray source 

DE90013877/GAR 062,182 PC (A02/MF A01 
SAND-90-0047C 

PC-based closed-circuit television syste’ 

DE90013366/GAR 060,1 14° PC A02/MF A01 
SAND-90-0115C 


MELCOR adaptation and validation for modeling of N Re- 
mena. 


actor core pheno! 

DE90012225/GAR 061,675 PC A03/MF A01 
SAND-90-0157C 

Tri ea nn ee en ae 

DE90013400/GAR 060,286 PC AO1/MF A01 
SAND-90-0163 

Scalability of OTR space nuclear power system: 

DE90013553/GAR 061,487 PC A04/MF A01 
SAND-90-0201C 


Channel cooling-techniques for repetitively pulsed magnetic 
switches. 


DE90013077/GAR 060,375 PC A03/MF A01 
SAND-90-0228 

Borehole closure and test zone volume determination pro- 

ram for brine-permeability test results within the Waste 

isolation Pilot Plant woe oe Bee facility. 

DE90013629/GAR 061,592 PC A03/MF A01 
SAND-90-0266 

Test pian for laboratory and modeling studies of repository 

- ——— chemistry for the Waste Isolation Pilot 


DE90013595/GAR 060,706 PC A07/MF A01 
SAND-90-0283 
Standardized communication symbols to facilitate circuit 


590012011/GAR 060,269 PC A03/MF A01 
SAND-90-0355 


— reference seal system design: Waste Isolation Pilot 
jan 


DE90013557/GAR 
SAND90-0375-VOL-5 
Background Information for the Development of a Low- 
Level Waste Performance Assessment Methodology. Com- 

ler Code Implementation and Assessment. 
UREG/CR-5453-V5/GAR 061,621 
PC A06/MF A01 


061,590 PC A04/MF A01 


SAND-90-0419C 


Repetitive high energy pulsed power module. 
DE90013076/GAR 060,330 PC A02/MF A01 


SAND-90-0468C 
On-line assessment of mixing in an acid waste neutraliza- 


tion system. 
DE90013313/GAR 060,730 PC A02/MF A01 
SAND-90-0483 


Users’ manual for MCPRAM (Monte Carlo PReprocessor 
for AMEER) and for the fuze options in AMEER (Aero Me- 
chanical Equation Evaluation Routines). 

DE90013598/GAR 061,337 PC A03/MF A01 


SAND-90-0518 


Oscilloscope photography at NTS. 
DE90013630/GAR 061,796 PC A03/MF A01 


SAND-90-0533 
Specifications for a voice/open data cable distribution 


system. 
DE90013601 /GAR 060,099 PC A03/MF A01 
SAND-90-0581C 


SNL-1-ceramic catalyst materials: Hydrous metal oxide ion- 
exchange supports for direct coal liquefaction. 
DE90012916/GAR 059,918 PC A03/MF A01 


SAND-90-0588 


BUCKL: X-ray energy deposition code. 
DE90013597/GAR 062,116 PC A03/MF A01 


SAND-90-0592C 
Relational databases with NIAM models bid ‘so long’ to 


top-down designs. 
DE90013496/GAR 060,817 PC A03/MF A01 
SAND-90-0599C 


Semi-analytical model for pressure-time history of granular 
pyrotechnic materials in a closed system. 
DE90012761/GAR 061,787 PC A03/MF A01 


SAND-90-0600C 
Compaction of TiH(sub 1.65)/KCiO(sub 4) pyrotechnic 


powder during confined burn. 
DE90013199/GAR 061,789 PC A03/MF A01 


SAND-90-0616 


Potential for long-term isolation by the Waste Isolation Pilot 
Plant disposal system. Status report. 
DE90013540/GAR 060,677 PC A04/MF A01 


SAND-90-0666C 
2-dimensional laser radar imaging system for perimeter sur- 


veillance. 
DE90013369/GAR 060,247 PC A03/MF A0O1 
SAND-90-0668C 


Visual Artificially Intelligent Surveillance System to protect 


against the insider threat. 
DE90013367/GAR 061,664 PC A01/MF A01 
SAND-90-0669C 


Radar airspace monitoring system. 
DE90013874/GAR 061,693 


SAND-90-0671C 


Contraband detection system “~ x-ray ae. 
DE90012918/GAR 1,680 A02/MF A01 


SAND-90-0683 
Geotechnology for tight gas reservoirs. Annual report for 


fiscal year 1989. 
061,393 PC A05/MF A01 


PC A01/MF A01 


DE90013600/GAR 
SAND-90-0690C 


Performance evaluation of biometric identification devices. 
DE90012917/GAR 060,253 PC A03/MF A01 


SAND-90-0694 


Ti/PETN accident investigation. Final report. 
DE90013611/GAR 061,780 PC A06/MF A01 


SAND-90-0714C 


ASSESS Outsider module with multiple analyses. 
DE9001 3312/GAR 061,683 PC ‘A03/MF A01 


SAND-90-0723C 


Sandia National Laboratories technology transfer program 
for physical protection technologies. 
DE90013838/GAR 061,689 PC A01/MF A01 


SAND-90-0727C 
Review of CA a security robotics at Sandia National 


Laborat 

DE90013491/GAR 060,254 PC A03/MF A01 
SAND-90-0754C 

Nuisance Alarm Data System for evaluation of intrusion de- 


tectors. 
DE90013368/GAR 061,687 PC A01/MF A01 
SAND-90-0762C 


Containment and surveillance strategies for safeguarding 

spent fuel and waste destined for final disposal. 

DE90013727/GAR 061,608 PC A02/MF A01 
SAND-90-0763C 

Field testing of the Cobra Seal _— 

DE90013311/GAR 1,682 PC A02/MF A01 
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SAND-90-0764C 


Secure container for use within glove boxes. 
DE90013363/GAR 061,685 PC A01/MF A01 


SAND-90-0766C 


Video Surveillance Unit. 
DE90013840/GAR 


SAND-90-0768C 


oe surveillance equipment for the late 1990's. 
DE90013865/GAR 060,287 PC A02/MF A01 
SAND-90-0769C 


Item identification system for material accountancy glove 


boxes. 

DE90013842/GAR 061,498 PC A01/MF A01 
SAND-90-0770C 

Application or removal of safeguards seals by facility opera- 


tors. 
DE90013841/GAR 061,691 PC A01/MF A01 
SAND-90-0771C 


Universal Authenticated Item ae ey (AIMS). 
DE90013364/GAR PC A01/MF A01 


SAND-90-0772C 
Authentication system for use at the Fast Critical Assembly 


(FCA). 
DE90013354/GAR 061,684 PC A02/MF A01 
SAND-90-0783C 


Selecting appropriate test targets for portal weapons detec- 
tion. 


DE90013000/GAR 060,248 PC A03/MF ACit 
SAND-90-0807 
Some implications of the application or removal of agency 


seals by facility operators. 

DE90013510/GAR 061,688 PC A03/MF A01 
SAND-90-0826C 

Quantitative confirmation of diffusion-limited oxidation theo- 

DE90012997/GAR 060,956 PC A02/MF A01 
SAND-90-0878C 

Experimental study of laminar film condensation with Stefan 


number greater than unity. 
DE90013240/GAR 061,822 PC A02 


SAND-90-0950 
Radiation and hydrogen in glass. Part 1, The effects of ion- 
izing radiation = so and borosilicate glasses in the ab- 


sence of hydr 
060,958 PC A03/MF A01 


061,690 PC A02/MF A01 


DE90013612/ AR 
SAND-90-0951 


Radiation and hydrogen in glass. Part 2, The properties of 
hydrogen in unirradiated and irradiated silica and borosili- 


cate glasses. 
DE90013613/GAR 060,959 PC A03/MF A01 
SAND-90-0981C 
Modified Cobra Seal. 
DE90013073/GAR 
SAND-90-0982C 


Modular authentication systems. 
DE90013402/GAR 


SAND-90-0983C 


Unattended optical surveillance equipment 
DE90013403/GAR 060,251 PC A01/MF A01 


SAND-90-1249 
Gridless electrostatic field solver for particle simulation 


codes in cylindrical geom: 
DE90013602/GAR 061,891 PC A03/MF A01 


SAND-90-1257 
pe pr etapa ‘and development report for the SA3263 a 


h volta 
MOAR 060,332 PC A03/MF A01 


061,325 PC A02/MF A01 


060,098 PC A02/MF A01 


DE90013 
SAND-90-1359 
Characterization and development report for the SA3262, a 


high voltage rectifier diode. 
DE90013616/GAR 060,311 PC A03/MF A01 
SAND-90-1534C 


Soft x-ray resist characterization: Studies with a laser 


plasma x-ray source. 
DE90013493/GAR 060,309 PC A02/MF A01 
SAND-90-1535C 


Excited state 
DE90012998/GAR 


SAND-90-1536C 
Electronic excitations in polysilanes: Frenkel excitons of a 


disordered chain. 
059,927 PC A01/MF A01 


ics of poly-di-n-hexyl-silane. 
059,919 PC ‘A01/MF A01 


DE90013492/GAR 
SAND-90-1573C 
| er pens A and irradiation effects in melt grown TI-Ca- 


Ba-Cu-O si Is. 
DE900133: Wan 061,953 PC A03/MF AQ1 
SAND-90-1620C 


One-dimensional (sigma)-conjugated polysilylenes, science 


and techi 

DE9001 2902. sAR 059,957 PC A03/MF A01 
SAND-90-1633 

Characterization and development report for the 375492: A 


Schottky barrier diode die. 
DE90013604/GAR 060,310 PC A03/MF A01 


SAND-90-1670C 


Superconducting La(sub 2)CuO(sub 4+ x) prepared by oxy- 
genation at high pressure: A Raman scattering study. 


DE90012915/GAR 
SAND-90-1681 


ign of Kerberos modifications to FTP and TELNET. 
DE90014704/GAR 060,162 PC A03/MF A01 


SAND-90-1769C 


Insulations for metallic glasses in pulse power systems. 
DE90012757/GAR 060,296 PC A02 


SAND-90-1796C 
Applying the resources of a national laboratory to support 
US competitiveness: A focus on cooperative R and D 
a \ 
DE90013198/GAR 
SAND-90-1841C 


061,951 PC A03 


059,545 PC A03/MF A01 


SNL program overview 

DE90014327/GAR 
SAND-90-7029 

High-temperature deformation of silicon. 

DE90013628/GAR 061,954 PC A03/MF A01 
SBI-AD-E501-254 


061,478 PC A02/MF A01 


Devising an Arms Control Proposal for Tactical Air Forces. 
AD-A224 582/7/GAR 061,316 PC A03/MF A01 


SBI-AD-E501-255 


Merging the Ada Compiler Evaluation Capability (ACEC) 

and the Ada Evaluation System (AES). 

AD-A224 583/5/GAR 060,130 PC A04/MF A01 
SBI-AD-E501-256 


Intense Laser-Matter Interactions. An A ogg to Laser 
Driven Electronic and Nuclear Energy Transfi 
AD-A224 787/2/GAR 061,993 PC. ‘(A04/MF A01 


SBI-AD-E501-257 


Physics of High-Tem) 
AD-A224 584/3/GAI 


SBI-AD-E951-509 
Minilink II: Prototype of a Miniature Self-Calibrating Fiber 


Analog Data Link. 
AD-A224 995/1/GAR 060,295 PC A03/MF A01 
SBI-AD-E951-513 


oe oye on Metrication, January 1977 to A 1989. 
4 996/9/GAR 059,842 PC A05/MF A01 


SBI-AD-E 951-514 


Total Quality Mana: 
AD-A224 994/4/GAR 


SCIENTIFIC-1 
Organization, Access, 


ature Air. Pt. 1. Basics. 
061,988 PC A06/MF A01 


(TQM) Bibli 


059,5: ‘A04/MF A01 


ition Facilities for Large 


and 
— Databases: DATSAV Surface Me! 


ta. 
AD-A225 132/0/GAR 
SER-B-90-B24 
Three-Dimensional Viscous/Inviscid Coupling in Subsonic 


Flow. 
PB90-270257/GAR 059,585 PC A03/MF A01 
SERI/TP-211-3679 


Recent technological advances in thin film solar cells. 
DE90000321/GAR 060,565 PC A02/MF A01 


SERI/TP-211-3873 


Polycrystalline thin film cadmium telluride n-i-p bef cells. 
Final subcontract report, September 1988-A\ 
DE90000351 (GAR 060,567 ADAM A01 


SERI/TP-253-3668 


Wind loads and local pressure distributions on parabolic 
dish solar collectors. Final subcontract report. 
DE90000328/GAR 060,566 PC A11/MF A02 


SERI/TR-213-3624 


Interim qualification tests and procedures for terrestrial pho- 
tovoltaic thin-film flat-plate modules. 
DE90000354/GAR 060,568 PC A03/MF A01 


SGR-96 
fy and Pubie tego! ‘s aaa Resources: Technical Complex- 


PB90-2721 w/GAR 061,441 PC A06/MF A01 
SGR-99 
Economic Impact of Bluebelting Incentives on the Marina 


Industry in Florida. 
062,418 PC A07/MF A01 


059,710 PC A03/MF A01 


PB90-266180/GAR 
SGR-100 
Mitigation of Hurricane Losses: Federal, State and Local 


Programs. 
PB90-265935/GAR 062,290 PC A11/MF A02 
SIREHNA-87/36/RF 


Reduction de Frottement Parietal (Reduc- 
tion of Hydr ic Surface Pion). 
PB90-265703/GAR 061,750 PC E05/MF E95 


SLAC-PUB-3870 


Ground motion tolerances for the SSC. 
DE90014000/GAR 062,193 PC A03/MF A01 


SLAC-PUB-5085 
Bit-string scatteri 
DE90008013/GA 

SLAC-PUB-5216 
py magma inclusive distributions from hadronic Z(sup 
0e90013567/GAR 062,097 PC A01/MF A01 

SLAC-PUB-5217 
High-resolution simulation of field emission. 
DE90013640/GAR 062,118 PC A03/MF A01 


061,998 PC A03/MF A01 


SRA-900049F 


SLAC-PUB-5219 


Precision experiments in electroweak interactions. 
DE90013568/GAR 062,098 PC A04/MF A01 


SLAC-PUB-5220 
Mutual compensation of wakefield and chromatic effects of 
i linac bunches. 


intense 

DE90013569/GAR 062,099 PC A02/MF A01 
SLAC-PUB-5230 

= A fully automated code and documentation distribu- 


tion system. 
DE90013570/GAR 060,226 PC A01/MF A01 
SLAC-PUB-5231 
JAZELLE: An enhanced data management system for high 


DEaOLaer Te 7GAR 062,100 PC A01/MF A01 
SLAC-PUB-5246 


inZ 


Searches for new boson 
DE90013572/GAR 062,101 PC A02/MF AO1 
SLAC-PUB-5255 


enn eo tangents phate que. tie Ge 


E9001 3574/GAR 062,102 PC A01/MF A01 
SLAC-PUB-5257 


a density pulsed cathode experiments at SLAC. 
'90013639/GAR 062,117 PC A01/MF A01 


SLAC-PUB-5263 


Damped accelerator 2 
DE90013575/GAR 062,103 


a2 


Dee00 Boo1sS7eGAR 


SLAC-PUB-5265 


— collimation for linear colliders. 
90013577/GAR 062,105 
SLAC-PUB-5268 


— B Factory based on PEP. 
'90013578/GAR 062,106 
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der Plugscherung ( processes 

links of Mode S system for air traffic control). 

TIB/B90-81366/GAR 062,358 
TIB/B90-81367/GAR 


ter models 
TIB/B90-81367/ 
TIB/B90-81368/GAR 


059,588 PCEI4 


Calculation of the ic viscous flow past reentry ve- 
hicies with an Euler/boundary-layer ing method. 

TIB/B90-81368/GAR 329 PC E07 
TiB/B90-81369/GAR 


December 1,1990 OR-83 





NTIS ORDER/REPORT NUMBER INDEX 


TIB/B90-81369/GAR 
TIB/B90-81370/GAR 
—_ Forschung und my 4 
beg ner ence arid 


mt 
WBDeaTGAR 
TIB/B90-81371/GAR 
Strahimotor - 1932. (Jet engine - 1932). 
TIB/B90-81371/GAR 
TIB/B90-81372/GAR 
Akusto-optische Lokalisierung schneller, manoevrierender 
ay rons (Acousto-optical localization of fast, maneuvring 


TiB/ '972/GAR 060,238 PC E07 
TIB/B90-81373/GAR 
i lenormierung an einem Modell zum Benet- 
; inctional renormalization in a model to 
= - ton). 
TIB/B90-81373/GAR 
TIB/B90-81374/GAR 
Integrated air traffic management. 
TIB/B90-81374/GAR 
TIB/B90-81376/GAR 
Untersuchung verschiedener Vorbehandiungsverfahren 
blanker Metalloberflaechen und ihre Auswirkung auf die 
eit oxidischer Schutzschichten 
(Investigation of effects of surface modifications to the ther- 


TIB/B90-81 a7e/GAR — 061,969 PCE14 
TIB/B90-81382/GAR 
Fluorescent HD emission from photodissociation regions. 
TIB/B90-81382/GAR 059,693 PC E07 
TIB/B90-81383/GAR 


Thermal instabilities in cooling flows: The evolution of 


TIB/B90-81383/GAR 059,694 PC E07 
TIB/B90-81387/GAR 

Inklusive Produktion von Hadronen in Proton-Kern-Kolli- 

sionen bei 200 GeV. “(inclusive Production of hadrons in 

proton-nucleus collisions at 200 GeV). 

TIB/B90-81387/GAR 062,280 PC EOS 
TIB/B90-81388/GAR 

(e,e’c)-Koinzidenzexperimente zum Zerfall von Riesenre- 

sonanzen in a Ni. ((e,e’c) coincidence experiments on 

the decay of giant resonances in (58) Ni). 

TIB/B90-81 /GAR 062,281 PCE11 
TIB/B90-81389/GAR 

Entwicki des Prototyps eines Experiments zur Suche 

nach dem beta -Zerfall von (76) Ge. (Development of 

the prototype of an experiment for the search for the beta 

beta decay of (76) Ge). 

TIB/B90-81389/GAR 062,282 PCE11 
TIB/B90-81390/GAR 


062,359 PC EOS 


Technisch-wissenschaft- 

(MBB research and devel- 
tions 1989). 

059,640 PC E99 


060,093 PC E14 


062,279 PC EOS 


062,360 PC E99 


Simultane frequenz- und winkelauf 

Streumessung am Plasmafokus ba IDON" 

ous, frequency a en ied Thomson ning 
measurement in the IDON piasma focus). 
TIB/B90-81390/GAR 061, 0s PC E17 

TIB/B90-81391/GAR 
Strahlenexposition der Arbeitskraefte und ) radioak- 
tiver Stoffe mit der Fortluft bei der Wiedera 
lage Karisruhe. ee ot Ge a a 

— eleases of the Karisruhe reprocessing 


Pant B/B90-81391/GAR 060,688 PC E09 
TIB/B90-81393/GAR 

Verhalten der RBMK-1000-Aniage bei Reaktivitaetsstoer- 

faellen im Teillastbereich - ergaenzende Untersuchungen. 

= of the RBMK-1000 plant during reactivity dis- 

4 turbances under part load reduction - ing investiga- 
TIB/B90-81393/GAR 061,655 PC E07 
TIB/B90-81394/GAR 


Untersuchung der Organisationsstruktur von ergy 
ken und ihres Zusammenwirkens mit 


izational structures} 
718/890-81394/GAR 


TIB/B90-81395/GAR 

ne os auf Systemkomponenten von LWR-Aniagen 
Stoerfalltransienten. (Loads on LWR plant com- 
transients). 


— during accident 
IB/B90-81395/GAR 
TIB/B90-81396/GAR 


061,656 PCE11 


of recycling 
wood plant in 
order to minimize the exposire). 
TIB/B90-81396/GAR 060,689 PC E14 
ra ge a 
New quantum representation for canonical gravity and 
SU(2) Yang-Mills theory. 
TIB/B90-81420/GAR 062,283 PC E07 


TIB/B90-81421/GAR 


identities for noncovariant-gauge integrals in the n sub mue 
(*) -formalism. 


OR-84 VOL. 90, No. 23 


TIB/B90-81421/GAR 
TIB/B90-81422/GAR 
Bau- und a Demonstrationsbauvorhaben 
Woltmannweg. 2. Bauabschnitt. Kurzbericht. (Constructional 
and energy-technical demonstration project ‘Woltmannweg’. 


2nd construction _ Short report). 
TIB/B90-81422/GAR 059,814 PC E07 


TIB/B90-81424/GAR 
Darstellung bormodifizierter Immunglobuline fuer die Neu- 
troneneinfangtherapie. (Characterisation of immunoglobu- 
=—* be used in neutron capture therapy after modification 


). 
TIB/B90-81424/GAR 061,136 MF A02 
TIB/B90-81425/GAR 
Komplexschaeden an Buchen - Ursachenforschung zum 
Baumsterben. (Complex in beeches - 
research into the causes of forest decline. Papers). 
TIB/B90-81425/GAR 061,355 PC E1S 
TIB/B90-81426/GAR 
Untersuchungen zur elektronischen Struktur der Hochtem- 
peratursupraleiter mittels Photoelektronenspektroskopie. 
(Investigations into the electronic structure of the high-Tc 
by means of photoelectron spectroscopy). 
TIB/B90-81426/GAR 061,970 PCE11 
TIB/B90-81427/GAR 
Far forward scattering of CO sub 2 laser radiation by 
lasma density fluctuations in the W VII-A stellarator. 
1B/B90-81427/GAR 061,906 PC E07 
TIB/B90-81428/GAR 


Energy-loss measurements with heavy ions at relativistic 


T18/B90-81428/GAR 062,285 PC E07 
TIB/B90-81429/GAR 

Semiclassical model for single-particle transitions in nucle- 

us-nucleus interactions. 

TIB/B90-81429/GAR 062,286 PC E07 
TIB/B90-81430/GAR 

Inelastische yy Re Nukleonentransfer im System 

(232) Th+ (206) Inelastic scattering and nucleon 

transfer in the system oo) Th+ (206) Pb at the Coulomb 


). 

TIB/B90-81430/GAR 062,287 PC EOS 
TIB/B90-81431/GAR 

Measurement and operating phase for the solar-wind- 

energy plant SWEEPS in Korea. Final report. 

TIB/B90-81431/GAR 060,584 PC E15 
TIB/B90-81432/GAR 

Atmosphaerische CS sub 2 -Oxidation: Kinetik und Mechan- 

ismen. (Carbon disulfide atmospheric oxidation: Reaction ki- 

netics and mechanisms). 

059,732 PCE11 


062,284 PC E07 


TIB/B90-81432/GAR 
TIB/B90-81433/GAR 
Distribution functions and moments in the theory of coagu- 


lation. 
TIB/B90-81433/GAR 059,948 PC E07 
TIB/B90-81434/GAR 
Kalibration einer 3-Draht-Sonde fuer Messungen in nicht- 
isothermer Luftstroemung. (Calibration of a 3-wire-probe for 
measurements in non-isothermal air flow). 
TIB/B90-81434/GAR 061,657 PC E09 


TIB/B90-81435/GAR 


ag ey einer ferritischen FeNiAl-Legierung 


(Precipitation behaviour of a ferritic 
FeNiAI alloy cae irradiation). 
71B/B00-81435/GAR 


TIB/B90-81436/GAR 
Tensile ~ of alloys 800H and 617 in the range 20 


to 950 
TIB/B 1436/GAR 060,989 PC E15 
TIB/B90-81437/GAR 
Messtechnische Erfassung zweier Haeuser der gruenen So- 
lararchitektur. Schiussbericht. (Measurements on two build- 
ings constructed along the principles of green solar archi- 


tecture. Final report). 
TIB/B90-8%437/GAR 060,585 PCE14 


TIB/B90-81438/GAR 


Structure of the cylindrically confined Coulomb lattice. 

TIB/B90-81438/GAR 062,288 PC E09 
TIB/B90-81439/GAR 

Betrieb einer 10 t/h-Prototypaniage zum VEW-Kohleum- 

wandiungsverfahren (Druckfahrweise). Abschlussbericht. 

(Operation of a 10 t/h-prototype plant applying the VEW 

coal conversion process (pressurized operation). Final 


). 
TIB/B90-81439/GAR 060,440 PC E09 
TIB/B90-81440/GAR 


H and D in niobium, tantalum and vanadium. 
TIB/B90-81440/GAR 060,990 PCE11 
TIB/B90-81441/GAR 


Infrarot-Absorption von atmosphaerischem Wasserdampf - 
Probleme und Modellansaetze. (Infrared of at- 


——— : aoa - problems and moans PC te 
TIB/B90-81442/GAR 
Gross properties of nuclei and nuclear excitations. Proceed- 
' b 
TIB/B90-81442/GAR 062,289 PC E99 
TNO-IGMB-I-89-414 
Investigation of energy saving measures and equipment. 
naar energiebesparende maatregelen 


060,962 PC E09 


Part 1. (Onderzoek 
en apparatuur. Deel 1). 


DE90797096/GAR 
TNW-90-03 
Motivations of Extended, Exurban Commuters within a 


Pe80-2 264375/GAR 062,384 PC A05/MF A01 
TNW-90-04 


Challenges Confront 

tion Decision-Making 

PB90-264383/GAR 
TNW-90-05.1 


Assessing Oregon’s Continuing Transit Financing System. 
Volume 1. 1988 Oregon Public Transportation Study. 
PB90-238742/GAR 062,423 PC A06/MF A01 


yg os 2 


059,659 PC A03/MF A01 


Metropolitan Portland’s Transporta- 
legime. 
062,385 PC A04/MF A01 


—— Oregon's Continuing Transit Financing System. 
venie Augmented Analysis of Oregon’s Special Need 


Transportation Providers. 
PB90-238759/GAR 062,424 PC A03/MF A01 


TNW-90-05.3 
Assessing Oregon’s Continuing Transit Financing System. 
Volume Constructing the 1990 Public Transportation 
Study Process. 
PB90-238767/GAR 062,425 PC A03/MF A01 
TNW-90-06 
Improved Design and Analysis of Prestressed Concrete 


Girders. 

PB90-264391/GAR 060,002 PC A03/MF A01 
TNW-90-07 

a of the Important Variables in Nighttime Con- 


PB90-264409/GAR 062,386 PC A05/MF A01 
TNW-90-09 


Railroad Research Needs in the Pacific Northwes 
PB90-264417/GAR 062,368 PC AOS/MF A01 


TNW-90-10.1 


Traffic Operations at All-Way Stop-Controlled Intersections. 
Volume 1. Estimating Capacity and Delay at an All-Way 


Stop-Controlled Intersection. 
PB90-238783/GAR 062,381 PC A04/MF A01 


TNW-90-10.2 
Traffic Operations at All-Way Stop-Controlled Intersections. 
= 2. _ Procedures for Capacity and Level of Serv- 
Paeo2se761 /GAR 062,382 PC A03/MF A01 
TNW-90-10.3 


Traffic Operations at All-Way Stop-Controlled Intersections. 
Volume 3. TDIP Traffic Data Input Pr — (Program Docu- 
mentation and User’s Manual Version 2.0). 

PB90-238809/GAR 062,383 PC A04/MF A01 


TNW-90-11 
Practical Evaluation of Moisture Damage Cutoff Specifica- 


tions for Asphalt Concrete. 
PB90-264425/GAR 059,989 PC A03/MF A01 
TNW-90-12 


Analysis of Bus Ridership Potential to Oregon Health Sci- 
ences University Using a Geographic Information Systems 


Approach. 

PB90-264433/GAR 062,387 PC A03/MF A01 
TNW-90-14 

Development of Rail Rates and Transportation Network 
Structure Following Deregulation: The Experience in the Pa- 


cific Ni est. 
PB90-265638/GAR 062,369 PC A03/MF A01 
TNW-90-15 


Freeway Database Storage and Loop Detector Validity. 
PB90-265646/GAR 062,395 PC A05/MF A01 


TNW-90-16 
HOV Compliance Monitoring and the Evaluation of the 


HERO Hotline Program. 
PB90-266693/GA 062,401 PC A09/MF A01 
a 
ment of a Methodology for Subdividing Large Sub- 
traffic Analysis Zones to Support Micro-Scale Traffic 


ped Studies. 

PB90-265653/GAR 062,396 PC A07/MF A01 
TNW-90-18 

Development of an Electronic Data Gathering System for 

— Engineering (EDGGE) Unit for Highway Sys- 

P800-265661/GAR 060,004 PC A05/MF A01 
TNW-90-19 


Evaluation of Automatic Passenger Counters: Validation, 
Sampling and Statistical Inference. 
PB90-262759/GAR 062,426 PC A03/MF A01 


TOR-0090(5470-03)-1 
Current-to-Voltage Amplifier with a High Voltage Isolated 


Input. 

AD A225 033/0/GAR 060,326 PC A03/MF A01 
TOXICOLOGY SER-223-VOL-1-PT-1 

Toxic Potential of ay s on Reproduction and Fer- 


tility in Rats. Volume 1. Part 1. 
AD-A224 663/5/GAR 061,238 PC A18/MF A03 
TOXICOLOGY SER-223-VOL-2-PT-2 


Toxic Potential of Ni a on Reproduction and Fer- 


tility in Rats. Volume 2. 
AD-A224 664/3/GAR 061,239 PC A18/MF A03 





NTIS ORDER/REPORT NUMBER INDEX 


TR-E-6 
Establishing a Sustainable Shrimp Mariculture Industry in 


Ecuador. 

PB90-269747/GAR 059,655 PC A13/MF A02 
TR-1 

Ethylene Chemisorption on Levitated Silicon Cluster lons: 


Evidence for Annealing. 
AD-A224 928/2/GAR 059,893 PC A03/MF A01 


Growth and Equilibrium Structures in the Epitaxy of Si on 


$1(001). 

AD-A225 182/5/GAR 061,944 PC A02/MF A01 
TR-2 

Ammonia Chemisorption on Gallium Arsenide Clusters. 

AD-A224 929/0/GAR 059,876 PC A03/MF A01 
TR-3 

Ultraviolet Photoelectron Spectra of Gallium Arsenide Clus- 


ters. 
AD-A224 927/4/GAR 059,892 PC A03/MF A01 
TR-04 


Development of Serologic Assays for the Diagnosis of New 


World Leishmaniasis. 
AD-A224 812/8/GAR 061,117 PC A02/MF A01 


Ammonia Chemisorption Studies on Silicon Cluster lons. 
AD-A224 949/8/GAR 059,896 PC A03/MF A01 
Mechanical Strength of Silica Xerogels. 

AD-A225 020/7/GAR 059,952 PC A03/MF A01 


TR-5 
Direct Injection Supersonic Cluster Beam Source for FT- 


ICR Studies of Clusters. 

AD-A224 948/0/GAR 059,895 PC A03/MF A01 
TR-6 

Laser Annealing of Silicon Clusters. 

AD-A224 946/4/GAR 059,877 PC A03/MF A01 
TR-7 

Semiconductor Cluster Surface Chemistry. 

AD-A224 947/2/GAR 059,894 PC A03/MF A01 
TR-8 

Synthesis of Oxides Containing Transition Metals. 

AD-A225 032/2/GAR 059,866 PC A03/MF A01 
TR-13 

Unusual a Dynamics in the Multiphoton 

lonization of Cr(CO)6/Methanol van der Waals Heteroclus- 


ters. 
AD-A224 690/8/GAR 
TR-14 


Wavelength Dependence of the Multiphoton Ionization and 
Fragmentation Dynamics of Cr(CO)6/Methanol van der 


Waals Heteroclusters. 
AD-A224 691/6/GAR 059,888 PC A03/MF A01 
TR-15 


Cluster Production in Free-Jet Expansions: Chlorobenzene 


Seeded in Ammonia. 
AD-A224 692/4/GAR 059,873 PC A03/MF A01 
TR-16 
Chemistry within Molecular van der Waals Clusters. 
AD-A224 693/2/GAR 059,889 PC A03/MF A01 
TR-16-ONR 
Examination of the Relationshi ip between Surface En- 
hanced Raman Scattering (SERS) Intensities and Surface 
Concentration for Pyridine Adsorbed at the Polycrystalline 
Gold/Aqueous Solution Interface. 
AD-A224 801/1/GAR 059,891 PC A03/MF A01 
TR-27 
Residual Stress and Diffraction Elastic Constants Measure- 
ments with a Personal Computer. 
AD-A225 145/2/GAR 060,798 PC A04/MF A01 


TR-31 
Quantum Coherence of a Narrow Band Interacting with 


Phonons and Static Disorder. 
AD-A224 658/5/GAR 061,909 PC A04/MF A01 


TR-38 
Bis(Phthalocyaninato) Lanthanide Sandwich Compounds 
Exhibiting Mixed Valence Ligands. 
AD-A225 004/1/GAR 059,897 PC A03/MF A01 
TR-89-8 
Designing Distributed Algorithms by Means of Formal Se- 


quentially Phased Reasoning. 
N90-23969/0/GAR 060,180 PC A03/MF A01 


TR-89-9 


Formal Mechanism for Determining Redundancy and Irrele- 


vance in Hypertext Views. 
N90-23970/8/GAR 060,181 PC A03/MF A01 


TR-89-10 


7 the Flow of Computation. 
N90-23971/6/GAR 


TR-89-11 


Formal Methods in Knowledge Representatio! 
N90-23972/4/GAR 060,229 PC ‘A03/MF AO1 


TR-89-16 


Semantics of Data Flow Diagrams. 
N90-24181/1/GAR 060,190 PC A03/MF A01 


TR-89-17 


Semantics of TRIDL. 
N90-23973/2/GAR 


TR-89-18 


Concurrent Clean. 
N90-23974/0/GAR 


059,872 PC A03/MF A01 


061,059 PC A04/MF A01 


060,182 PC A03/MF A01 


060,183 PC A04/MF A01 


TR-90-8 
Benchmark for Maine Department of Transportation’s A- 


588 Weathering Steel. 

PB90-267261/GAR 060,024 PC A03/MF A01 
TR-103 

Goodness of Fit Tests and Entropy. 

AD-A224 860/7/GAR 061,073 PC A03/MF A01 
TR4474-156-89 


Development of a Gas ~~ Chiller. Annual Report 


January 1988-November ’ 
PB90-270414/GAR 059,812 PC A0S/MF A01 
TRANSPORTATION ENGINEERING SER-59 


Continuously Reinforced Pavements: Punchouts and Other 


Distresses and — for a 
PB90-267360/GA 027 PC A18/MF A03 
TRB/NCHRP/SYN-159 


ign and of Bridge Approaches. 
PB90-267329/GAR 060,026 PC A04/MF A01 
TRB/NCHRP/SYN-161 


Computer-Aided Desig: 
PB90-262254/GAR 


TRB/NCHRP/SYN-162 
Signing Policies, Procedures, Practices, and Fees for Logo 
and Tourist-Oriented Directional Signing 
PB90-268475/GAR 5 PC A04/MF A01 
TRB/NCHRP/SYN-163 
Innovative Strategies for Upgrading Personnel in State 
Transportation q 
PB90-267337/GAR 059,536 PC A03/MF A01 
TRB/TRR-1253 
Data Resources for National Transportation Decision 
Making, 1990. 
PB90-267287/GAR 062,427 PC A05/MF A01 
TRI-PP-90-8 
system of the optically pumped ion source at 


Laser 
TRIUMF. 
062,053 PC A02/MF A01 


in and Drafti 
058.986 PC PC A03/MF A01 


DE90013102/GAR 
TRI-PP-90-13 


ionic CP violation in leptoquark models. 
De90013103/GAR 062,054 PC A03/MF A01 


TRI-PP-90-15 


Proton-proton bremsstrahlung: What has been learned. 
DE90013104/GAR 062,055 PC A02/MF A01 


TRI-PP-90-16 
Search for the rare decay K(sup + ) (yields) (pi)(sup + 


)(nu)(bar (nu)). 
DE90013105/GAR 062,056 PC A01/MF AO1 
TRI-PP-90-20 


Recent results from rare kaon decay experimen 
DE90013106/GAR 062,057 PC AO1/MF A01 


TSIMRI-1990-64 
Use of Receptor Sites for Generic Detection of Chemical 


its and Toxins. 
A Ad 652/8/GAR 061,092 PC A02/MF A01 
TVA/LR/NRM-89/5 


Sixth annual Gatlinburg acid rain confer ee. 
DE90012825/GAR 059,719 9 PC A05/MF A01 


TW-89-10 


Er and Recurrence Properties of a Markov Chain 
an Application to an Open Jackson Network. 
N90-24099/5/GAR 061,083 PC A03/MF A01 


TW-89-12 


Contractivity of Runge-Kutta Methods. 
N90-24079/7/GAR 061,046 PC A03/MF A01 


TW-90-01 
Note on the Optimality of the Generalized Shortest Queue 


Policy. 

N90-24081/3/GAR 061,063 PC A03/MF A01 
TW-90-02 

Solution for the Variance-Penalized Markov Decision Prob- 


lem Based on Parametric Linear Program: 
N90-24100/1/GAR 061,065 mee A03/MF A01 


UBA-FB-89-042 
Ermittlung und Verminderung der Schadstoffemission bei 
Wirbelschichtfeuerungen. (Determination and reduction of 


air during fluidized-bed for coal). 
ar polan!emasons 060, PC E07 


UBA-FB-90-007 
Untersuchung von Massnahmen zur Minderung der Ger- 
aeuschemission bei Ultraleichtflugz ipo of 
actions to reduce noise ultrali 
TIB/A90-81375/GAR 3623" Pe E07 
UBUFFALO/DC/90/TR-18 
Specific Heat of Aniso' 
AD-A225 031/4/GAR 
UCB/EERC-84/17-VOL-1 
Evaluation of es ow of Highway 
poe yk Seismic Conditions. Volume 
262627/GAR 059,999 Pc A16/MF A02 
Evaluation of Koby es Be —— Characteristics of Highway 
pone tw my lolume 1. 
Se7138/GAR a PC A15/MF A02 
UCB/EERC-84/17-VOL-2 


Evaluation of Energy Absorption Charact 
under Seismic Conditions. V 1 
PB90-262635/GAR 060,000" 


061,927 PC A02/MF A01 


eristics of Highway 
13/MF A02 


UCRL-JC-103587-REV.1 


Evaluation of eons Absorption Characteristi 
Under Seismic Conditions. Volume 2 (Appendices). 
PB90-267147/GAR 060,023 PC A14/MF A02 
UCB/EERC-86/11 


Mechanical ooo, ogg of Base Isolation Bearings for a 
Deck Model Ti 
262668/GAR 


coniaiiavinves 
py wm rer ~ memati Mass or Stiff- 


Eccentricities 
PB90-262650/GAR 059,823 PC A14/MF A02 


UCB/' EERC-87/ 18 


060,001 PC A04/MF A01 


Procedure for R-FBI Bearings. 
PB90-262718/GAR 059,824 


a ct 
were bade Micromechanisms of Fatigue and Fracture in 


yes etna 042/1) 7GAR 060,909 PC AO5/MF A01 
UCID-21632 


PC A04/MF A01 


pn Dn aaa 100-ps risetime. 
'90013516/GAR 061,472 PC A03/MF A01 


UCID-21754 
Capabilities for measuring physical and chemical properties 


of rocks at high pressure. 

DE90013515 GAR 061,365 PC A04/MF A01 
UCID-21760 

Proliferation of —— Problems, prospects for control, 


and research agendas. A workshop summary. 
DE90013514/GAR 061,338 PG A03/MF A01 


UCID-21871 


Natural glass analogues to alteration of nuclear waste 
lass: A review and recommendations for further study. 
90013513/GAR 061,586 PC A03/MF AO1 


UCID-21872 
Guide for using data from the LNN seismic monitoring net- 


DE90013523/GAR 060,250 PC A01/MF A01 
UCID-21934 


Pixar data visualization tools 
DE90013512/GAR 


UCRL-CR-104075 
Gen ele eer 
Progress report, September 1, 1 ugust 31, . 
DE90013046/GAR 062,051 PC A03 


UCRL-ID-103139 


OASIS, LLNL version: Software maintenance manual. 
DE90013522/GAR 061,860 PC A03/MF A01 


UCRL-ID-103170 


overview. 
060,214 PC A03/MF A01 


Livermore electron elastic scattering data base 
DE90010203/GAR 062,000 


UCRL-ID-103852 


Radon transform for data reduction, line detection, and arti- 
ficial neural network preprocessing. 
DE90013521/GAR 060,261 PC A03/MF A01 


UCRL-ID-104157 


Measurements of the radiant of cA) flashlamp 
arrays used in the multi-segment pow (MSA 
DE90013520/GAR 061,859 PC A63/ME A01 


UCRL-ID-104178 


International Thermonuciear Experimental Reactor = 
pre ag he rel Is it time to consider a change for the 


ing design 
BE80013S19/GAR 061,473 PC A03/MF A01 
UCRL-ID-104179 


Lawrence Livermore — Laboratory post-Loma Prieta 
earthquake initiative: Seismic analysis of an elevated por- 
tion of the Bay Bridge distribution system structure. 
De9001351 8/GAR 059,997 PC A03/MF A01 
UCRL-ID-104213 


Preliminary measurements on the 2 (times) 2 (times) 1 


multi-segment ). 
DE90013517/GAR 060,270 PC A03/MF A01 
pe 


PC A03/MF A01 


Poorboy deployment: Seismic recording in Pinedale, 

Wyoming of the Bullion NTS nuclear test under the verifi- 
tion provisions of the new TTBT protocol. 

DESO! 3528/GAR 060,259 PC A03/MF A01 


parr 


DESOTSS 3286/ ean 


UCRL-JC-103218 
Parametric study of the dynamic JWL-EOS for detonation 


DE90013486/GAR 061,790 PC A03/MF A01 
UCRL-JC-103233 
of a two-dimensional, electromagnetic, elec- 
tron fluid computer code for microwave-induced surface 
breakdown in i 
DE90013287/GAR 062,071 PC A02/MF A01 
UCRL-JC-103259 


Characteristics of copper shaped-charge nit materials at 
tensile strain rates of 1 4 (minus)1 
DE90013291/GAR — ie PC A03/MF A01 


UCRL-JC-103587-REV.1 


mode synthesis. 
_— 060,851 PC A03/MF A01 


Colorado slope. Revision 1. 
061,375 PC A02/MF A01 


OR-85 


Nocturnal flow on a 
DE90013283/GAR 


December 1, 1990 
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UCRL-JC-103593 


Modeling of knock in spark-ignition 
DE90010875/GAR 060,07 


UCRL-JC-103661 


Biot’s slow wave in Massillon and Berea sandstones 
DE90011229/GAR 061,359 PC ‘A02/MF A01 


UCRL-JC-103680 


LLNL oil shale proj 
DE90013479/GAR 


UCRL-JC-103714 


Progress toward steady-state, “Sor 
DE90013289/GAR pa ha ADT ME A01 


UCRL-JC-103972 
Projection methods for solving nonlinear systems of equa- 


tions. 
DE90012990/GAR 061,009 PC A03/MF A01 
UCRL-JC-104010 


Computer animation in mathematics, science and art. 
DE90013051/GAR 061,086 PC A03/MF A01 


UCRL-JC-104029 
Neutron dosimetry for Hiroshima A-bomb survivors using 
Mi 


AMS. 
DE90012991/GAR 061,225 PC A03/MF A01 
UCRL-JC-104039 


Concept for treating de 
conditions of terrain and v 
5e90012892/GAR 


UCRL-JC-104195 
Design and analysis of the om grating arrays for the 


X-Ray Multi-Mirror Mission (XMM; 
9, 672 PC A03/MF A01 


BPC A03/MF A01 


060,473 PC A04/MF A01 


dispersion under realistic 
winds. 
060,615 PC A02/MF A01 


y 
DE90013285/GAR 
UCRL-JC-104211 
Method of calculating test leakage rate for a spent fuel 


cask. 
DE90013288/GAR 061,562 PC A02/MF A01 
UCRL-JC-104221 
ular distributions. 
PC A03/MF A01 


Models and for precompound 
DE90013475/GA 062,09. 
UCRL-JC-104223 


Site for the astrophysical 
DE90013473/GAR ic 


UCRL-LR-103220-VOL.1 
MGA: A gamma-ray spectrum analysis code for a 
plutonium isotopic abundances. Volume 1. Methods and al- 
set 
E90013529/GAR 061,494 PC A03/MF A01 
UCRL-MA-103581 


User’s guide to the MATHEW/ADPIC models. 
DE90013047/GAR 060,616 PC A09/MF A01 


UCRL-21213 
In situ detection of organic molecules: Optrodes for TCE 


and CHCi(sub 3). 
060,728 PC A04 


y process. 
058, 673 PC A02/MF A0Oi 


DE90012893/GAR 
UCRL-52000-90-4 

Energy and Technology Review, 11 

DE90013543/GAR 080,768 768 PC A03/MF A01 
UCRL-53689-89 


Institutional Research and Development, fiscal year 1989. 
DE90013530/GAR 059,546 PC A09/MF A01 
UCRL-100089 

Relativistic klystron research for linear colliders. 

DE90012986/GAR 2,031 PC A02 
UCRL-100330 

COP Gage error budget. 

DE! 99/GAR 
UCRL-101431 

Flashiamp eed of Nd:glass disk amplifiers. 

DE90013482/GAR 061,855 PC A03/MF A01 
UCRL-101476 

a injection system with a superconducting accumulator 


for a tau charm factory. 
D 90012878/GAR 062,030 PC A02 


UCRL-101639 
Hierarchical controlled component synthesis of large space 


structures. 
DE90013476/GAR 062,321 PC A03/MF A01 
UCRL-101643 
area laser conditioning of dielectric thin film mirrors. 
13485/GAR 061,856 PC A03/MF A01 
comaneer 


Laser dai 
DE900134: 


UCRL-101868 


Information-theoretic look at branch-prediction 
DE90001170/GAR 060,146 PC A03/MF A01 
UCRL-101921 


jon oy target tracking in a wide-field-of-view camera 

DE90013488/GAR 061,265 PC A02/MF A01 
UCRL-102205 

Damage measurements on optical materials for use in high- 

peak-power lasers. 

DE90013489/GAR 061,857 PC A03/MF A01 
UCRL-102303 


Analysis of near-surface flow physics in a two-stage, 10 
km/s, electromagnetic launcher. ” 


060,799 PC A03/MF A01 


database at 1064 nm. 
/GAR 061,858 PC A03/MF A01 


OR-86 VOL. 90, No. 23 


DE90013292/GAR 
UCRL-102304 
Interactive shock structure response to passage through 


turbulence. 

DE90013293/GAR 061,824 PC A02/MF A01 
UCRL-102391 

Low vulnerability explosives (LOVEX) for mass-use war- 


heads. 

DE90013284/GAR 061,778 PC A03/MF A01 
UCRL-102447 

Development of a drug assay using surface-enhanced 


Raman spectroscopy 
DE90012992/GAR 061,101 PC A02 
UCRL-102476-REV.1 


Energy and climate change. Report of wo une Multi-Labo- 
ratory Climate Committee: Revisio' 
DE90013527/GAR 059,721 PG A08/MF A01 


UCRL-102516 


Cathode applications to high-current diodes. 
DE90013290/GAR 060,281 PC A01/MF A01 


UCRL-102572 


Development of deep drawn aluminum piston tanks. 
DE90013472/GAR 060,065 PC A02/MF AO1 


UCRL-102750 


Error analysis of a ratio pyrometer by numerical simulation. 
DE90011500/GAR 060,800 PC A03/MF A01 


UCRL-102751 
Error analysis by numerical simulation for a three-color py- 
rometer assuming a blackbody spectrum and a wavelength 


and temperature dependent ee 
DE90011504/GAR 062,003 PC A03/MF A01 


UCRL-102788 
Numerical simulation of the mitigating effects of an LNG 


vi fence. 
DE90013471/GAR 060,619 PC A03/MF A01 
UCRL-102791 


Sisal on a message passing architecture. 
DE90006786/GAR. 060,147 PC A03/MF A01 


UCRL-102938 
Thomson scattering diagnostic for the Microwave Tokamak 


Experiment. 
DE90013487/GAR 061,886 PC A03/MF A01 
UCRL-102939-REV.1 


Start-effect measurement of high FEL electric fields in MTX 
by laser-aided i ‘obe spectroscopy. 
DE90013474/GAR 061,885 PC A03/MF A01 


UFIFT-HEP-90-10 
Critical points of the multimatrix model as the theories of 2- 


avity. 
DE90013712/GAR 062,128 PC A03/MF A01 
UFIFT-HEP-90-13 


Study of some dual solutions in 2+ 1 dimensions. 
DE90013713/GAR 062,129 PC A03/MF A01 


UFIFT-HEP-90-14 
Consistency cones and representations of a (ital q)-de- 


formed Virasoro al 
062,131 PC A0Q3/MF A01 


061,823 PC A02/MF A01 


DE90013715/GAR 
UFIFT-HEP-90-16 
Inconsistency of scale invariant curvature coupled to gravi- 


3E90013714/GAR 062,130 PC A02/MF A01 
UILU-ENG-90-2005 


Continuously Reinforced Pavements: Punchouts and Other 
Distresses and Implications for Design. 
PB90-267360/GA 060,027 PC A18/MF A03 


UILU-ENG-90-2216 
Experimental Study of Fault Propagation in a Jet-Engine 


Controller. 

N90-23401/4/GAR 060,334 PC A03/MF A01 
UILU-ENG-90-2223 

Current Density Calculation ion Coney Region Split- 

ting Algorithm for Very Large Scale Integration Metal Migra- 


tion Analysis. 
AD-A224 750/0/GAR 060,307 PC A04/MF A01 
UILU-ENG-90-2225 


Reliable Control of Decentralized Systems: An ARE-Based 


H-Infinity Approach. 
AD-A224 749/2/GAR 060,194 PC A05/MF A01 
UK/DC/TR-29 


N-Triazolyboranes. 
059,863 PC A03/MF A01 


AD-A224 893/8/GAR 
UKC/CLR-73 

Editing a Structured Document with Classes. 

PB90-273335/GAR 060,193 PC E06/MF E06 
UKTRP-88-11 

Evaluation of Procedures for Testi Aggregates. 

PB90-267451/GAR , 0: A05/MF A01 
UMSC-89-C-AF-1 

Multipurpose 2000 C Furnace for Physical Testing in Con- 

trolled Atmosphere. 

AD-A225 100/7/GAR 060,797 PC A01/MF A01 
UNIBWM/LRT/WE-13/FB-88-1 

pa oar ey und Konzeption des Pilotenunterstuet- 

tems ASPIO. (Problem definition and conception 
- the ASPIO pilot support system). 
TIB/B90-81369/GAR 062,359 PC E09 


UNIDO-ID/WG.500/ 1(SPEC.) 
Secondary Wood Processing in Liberia, Cote d'Ivoire, 


Ghana and Nigeria. 
PB90-268665/GAR 060,993 PC A04/MF A01 
UNIDO-ID/WG.500/2(SPEC.) 


Secondary Wood Processing in Africa. 
PB90-268681/GAR 060,995 


UNIDO-ID/WG.500/4(SPEC.) 


Secondary Wood Processing in Asia and the Pacific. 
PB90-268673/GAR 060,994 PC A05/MF A01 


UNIDO-ID/WG.500/5(SPEC.) 
Secondary Wood Processing in the Eastern African Coun- 
tries 


PB90-268699/GAR 060,996 PC A04/MF A01 
UNIDO-ID/WG.500/8(SPEC.) 


Secondary Wood Processing in the UDEAC Countries. 
PB90-268657/GAR 060,992 PC A04/MF A01 


UPITT/LRDC/ONR/KUL-90-04 


Mechanism of Restructuring in Geometry. 
AD-A224 740/1/GAR 059,767 PC A03/MF A01 


USAARL-CR-89-9 


Effects of Atropine Sulfate on —_ Performance: 
AD-A224 916/7/GAR 1,188 PC ‘A0S/MF A01 


USAARL-90-12 


Visual Performance of Contact Lens-Corrected Ametropic 
Aviators with the M-43 Protective Mask. 
AD-A224 915/9/GAR 061,197 PC A04/MF A01 


USABRDL-TR-8908 


Field Exposure of Chemical School Students and Cadre to 
Fog Oil and Hexachloroethane (HC) Smokes. 
AD-A225 008/2/GAR 061,251 PC A04/MF A01 


USAFA-TR-90-4 


Cornputer Programming and Group Theory. 
AD-A225 155/1/GAR 061,007 PC A08/MF A01 


USAFSAM-JA-90-44 
Human Envenomization by oo gaa tristis Simon (Aran- 


eae: Plectreuridae): A Case Report. 
AD-A225 092/6/GAR 061, 253 PC A03/MF A01 


USAFSAM-PROC-89-11 
ae of Optical Flow Patterns during Low-Altitude 


Flig! 
060,243 PC A02/MF A01 


PC A03/MF A01 


AD A224 a ga 
USAFSAM-SR-90- 
ance ll Ear 


poe 

AD-A225 013/2/GAR 

USAMRICD-TR-90-02 
Anticonvulsant Effects of Diazepam and MK-801 in Soman 


Poisoning. 
AD-A224 748/4/GAR 061,184 PC A03/MF A01 
USAMRICD-TR-90-06 


oe glad Lethality of Soman (GD) in the Cynomoigus 


Monkey. 
AD-A224 887/0/GAR 061,243 PC A03/MF A01 
USAMRICD-TR-90-07 


Protective Effect of Whe pg ote Plus Adjunct in Non- 


Human Primates Exposed to Som 
AD-A224 886/2/GAR 067, 186 PC A04/MF A01 


USAMRICD-TR-90-8 
Effects of Repeated Intramuscular Low Doses of Soman in 


Rhesus Monkeys. 
061,250 PC A03/MF A01 


Bloodflow Measurement 
061,126 PC A02/MF A01 


Doppler 


AD-A225 002/5/GAR 
USAMRICD-TR-90-11 


Cardiac Perfusion versus pa. Fixation for the Pro- 
duction of Artifact-Free Brain Section: 
AD-A225 001/7/GAR 067, 125 PC A03/MF A01 


USAMRICD-TR-90-12 


Neuroendocrine and Immune Function Two Weeks Post- 
Exposure to a Single Dose of Soman. 
AD-A225 067/8/GAR 061,252 PC A03/MF A01 


USARIEM-T 14-90 


Respiratory Chemosensitivity and Resistive Load Sensation 
Influences on Ventilatory Control during Exercise. 
AD-A224 803/7/GAR 061,231 PC A04/MF A01 


USCG/ONSCEN-01-90 


Enhancement of the Omega System Availability Algorithm. 
AD-A224 814/4/GAR 061,455 PC A04/MF A01 


USDA/AIB-602 


Food Grains: ca for 1990 Farm Legislation. 
PB90-268350/GA 059,772 PC A07/MF A01 


USDA/AIB-610 
Permanent Wetland Reserve: Analysis of a New Approach 


to Wetland Protection. 

PB90-267352/GAR 061,440 PC A03/MF A01 
USDA/DF/DK-90/030 

USDA Nutrient Data Base for Standard Reference, Abbrevi- 

ated _— Release 9 (IBM PS/2-720K) (for Microcom- 

fers). 

P90-402501/GAR 061,172 CP DOS 

USDA/DF/DK-90/032 


USDA Nutrient Data Base for Standard Reference, Full tag 
sion, Release 9 (IBM PC/AT-1.2M) (for Microcomputers) 
PB90- 502584/GAR 061,174 CP ‘bos 
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USDA/DF/DK-90/033 


USDA Nutrient Data Base for Standard Reference, Abbrevi- 
ated Version, Release 9 (IBM PC/AT-1.2M) (for Microcom- 


ers). 
Pa90-$02596/ GAR 061,173 CP D04 
USDA/DF/DK-90/034 


USDA Nutrient Data Base for Standard Reference, Supple- 
ment to Release 8 (IBM PC/AT-1.2M) (for Microcomput- 


ers). 

PB90-502592/GAR 061,175 CP DO04 
USDA/MPUB-1481 

Food and Agricultural Export Directory, 1990. 

PB90-272261/GAR 059,645 PC A06/MF A01 
USGS-OFR-88-465 

Geohydrologic data from test hole USW UZ-7, Yucca 

Mountain area, a County, Nevada. 

DE90013314/GA\ 061,564 PC A03/MF A01 
USGS-OFR-89-3 

poy soy correlation and preety of the bedded 

cca Mountain, Nye County, Nevada. 

DE90013464/GAR 061,364 PC A08/MF A01 
USGS/WDR/AK-89/1 

Water Resources Data for Alaska, Water Year 1989. 

PB90-270620/GAR 060,759 PC A11/MF A02 
USGS/WDR/AR-78/1 

Water Resources Data for Arkansas, Water Year 1978. 

PB90-237256/GAR 060,737 PC A99/MF A04 
USGS/WDR/AR-89/1 

Water Resources Data for Arkansas, Water Year 1989. 

PB90-266339/GAR 060,749 PC A25/MF A04 
USGS/WDR/CA-89/5 

Water Resources Data for California, Water Year 1989. 

Volume 5. Ground-Water Data for California. 

PB90-270133/GAR 060,758 PC A17/MF A03 
USGS/WDR/CT-89/1 

Water Resources Data for Connecticut, Water Year 1989. 

PB90-270125/GAR 060,757 PC A15/MF A02 
USGS/WDR/MA/RI-88/1 


Water Resources Data for Massachusetts and Rhode 


Island, Water Year 1988. 

PB90-266297/GAR 060,748 PC A11/MF A02 
USGS/WDR/NM-77/1 

Water Resources Data for New Mexico, Water Year 1977. 

PB90-237249/GAR 060,736 PC A99/MF A04 
USGS/WRD/HD-78/071 

Water Resources Data for New Mexico, Water Year 1977. 

PB90-237249/GAR 060,736 PC A99/MF A04 
USGS/WRD/HD-79/054 

Water Resources Data for Arkansas, Water Year 1978. 

PB90-237256/GAR 060,737 PC A99/MF A04 
USGS/WRD/HD-90/245 


Water Resources Data for Massachusetts and Rhode 


Island, Water Year 1988. 

PB90-266297/GAR 060,748 PC A11/MF A02 
USGS/WRD/HD-90/261 

Water Resources Data for Arkansas, Water Year 1989. 

PB90-266339/GAR 060,749 PC A25/MF A04 
USGS/WRD/HD-90/286 

Water Resources Data for Alaska, Water Year 1989. 

PB90-270620/GAR 060,759 PC A11/MF A02 
USGS/WRD/HD-90/288 

Water Resources Data for Connecticut, Water Year 1989. 

PB90-270125/GAR 060,757 PC A15/MF A02 
USGS/WRD/HD-90/297 

Water Resources Data for California, Water Year 1989. 

Volume 5. Ground-Water Data for California. 

PB90-270133/GAR 060,758 PC A17/MF A03 
USGS/WRI-90-4000 

Assessing the Response of Emerald Lake, an Alpine Wa- 

tershed in — National Park, California, to Acidification 

during Snowmelt b Y Using a Simple Hydrochemical Model. 

PB9O, 266511/GA\ 060,650 PC A05/MF A01 


USIP-89-02 
Hyperon Production at 200 and yA 3S =s 


N90-24126/6/GAR AOS) ME A01 
USMC-89-C-AF-1 


Multipurpose 2000C Furnace for Physical Testing in Con- 


trolled Atmosphere. 
AD-A224 851/6/GAR 060,796 PC A01/MF A01 
UT-KBS-89-08 
Symbolic Reasoning in Model-Based Diagnosis: Efficient 
and Effective Information Processing. 
N90-23984/9/GAR 207 PC A03/MF A01 


UTC-UF-268-1 
Microcomputer Based Traffic Control System Monitoring 
and Enhancement. Executive Summary. 
PB90-264508/GAR 062,390 PC A03/MF A01 
UTC-UF-268-2 
pron Night Traffic Signal Control Strategies for Arterial Sys- 


B90-264482/GAR 062,388 PC A03/MF A01 
UTC-UF-268-4 
Development of Optimal Threshold Parameters for Traffic 


Responsive Control in Arterial Signal Systems. 
PB90-264516/GAR 062,391 PC A03/MF A01 


UTC-UF-268-5 


Remote Monitoring of Arterial Traffic Control System Oper- 
ations. 


PB90-264490/GAR 
UTRC-R89-957852-24 


Effects of R Number, Rotor Incidence Angle, and 
Surface R ness on the Heat Transfer Distribution in a 


a urbine Rotor Passa: 
N90-23731/4/GAR 0,092 PC A07/MF A01 
UTRC90-23 


See of Rate-Limiting Steps during Soot Forma- 


AD-A224 596/7/GAR 059,884 PC A06/MF A01 
V-90-80323 


062,389 PC A03/MF A01 


Secondary Wood Processing in Liberia, Cote d'Ivoire, 
pony h dey pe 
PB90-268665/GAR 060,993 PC A04/MF A01 


V90-81530 


Secondary Wood Processing in the UDEAC Countries. 
PB90-268657/GAR 060,992 PC A04/ ME A01 


V-90-81984 
Secondary Wood Processing in the Eastern African Coun- 


tries. 
PB90-268699/GAR 060,996 PC A04/MF A01 
VHS/SER-3/17 


Patterns of Aggregate and Individual Changes in Contra- 
ceptive Practice, United States, 1965-1975. 
PB90-267436/GAR 060,779 PC A03/MF AO1 


VHS/SER-3/25 


Health Statistics on Older Persons, United States, 1986. 
PB90-268871/GAR 060,780 PC A08/MF A01 


VPI-E-90-11 


Peer th ay in Laminated Composite Three-Point Bend 
An Experimental-Analytical Correlation Study. 
PB90-264599/GAR 060,832 PC A16/MF A02 


VTRC-90-R7 


Procedures for the Prioritizing of Road Improvements under 
the Statewide Highway Plan. 
PB90-266222/GAR 060,012 PC A03/MF A01 


VTRC-90-R21 
Experimental Mixes to Minimize Rutting. 
PB90-266230/GAR 060,013 PC A03/MF A01 
VTT/PUB-61 


Quality foommenent of Safety je. 
PB90-266909/GAR 060,833 PC A08/MF A01 


VTT/PUB-62 


Abrasion of Concrete by Ice in Arctic Sea Struct 
PB90-266917/GAR 061,768 PC AO? ME A01 


VTT/RR-676 


Mathematical Modelling of Deformation Mechanisms in Ice. 
PB90-267550/GAR 061,765 PC A11/MF A02 


VTT/RR-683 


Vapour Cloud Modelli 
Toxic Hazards: Effect 
PB90-267543/GAR 


VTT/RR-684 
Mechanical Properties of Submerged Arc Welds with Metal 


Powder Addition. 
PB90-267535/GAR 060,945 PC A03/MF A01 
bape + ch 


Vaesymismitoitus 1990 (Fatigue Design 1990). 
PB90-266941/GAR “ 06044 PC A15/MF A02 
W-8905 
Overwegingen Bij van de Meest Wenselijke 
Hoogte van de 4 Sodiken’ (con (Considerations Concerning the 
Determination of the Most Desirable — for Sea Dikes). 
N90-23853/6/GAR 061,727 PC A03/MF A01 


WAP-8-90 


World Agricultural Production, A 
PB90-266065/GAR 


WAPD-RC/E(EE)-1040 
1989 Effluent and environmental monitoring report for the 


Bettis Power Laboratory. 
DE90012300/GAR 060,698 PC A05/MF A01 
WES/MP/A-90-2 


Aquatic Plant Control Research Program: Pilot Study: Car- 
bohydrate Allocation in Hydrilla Biotypes. 
AD-A225 027/2/GAR 061,707 PC A03/MF A01 


WES/MP/A-90-3 


Proceedings of the Annual Meeting of the Aquatic Plant 
Control Research Program (24th) Held in Huntsville, Ala- 


bama on 13-16 November 1989. 
AD-A225 022/3/GAR 061,702 PC A14/MF A02 
WES/MP/A-90-4 


po are Plant Control Research Program: Effects of Water 


hemistry on Submersed Aquatic Plants: A Lge 
AD-A225 024/9/GAR 061,704 A03/MF A01 


WES/MP/GL-90-7 


Condition Survey and Paver Implementation, Edwards Air 
Force Base (North Base), California. 
AD-A224 978/7/GAR 059,974 PC A03/MF A01 


WES/MP/GL-90-9 
Condition Survey _ Paver Implementation Edwards Air 


Force Base, Californi 
AD-A224 979/5/GAR 059,975 PC A04/MF A01 
WES/TR/A-90-3 
Aquatic Plant Control Research Program: Host Specificity 
of Microbial Flora from Eurasian Watermilfoil. 
AD-A225 025/6/GAR 061,705 PC A03/MF A01 


in the Risk Assessment of Major 
Relative Humidity. 
060,654 PC A06/MF A01 


just 1990. 
59,642 PC A03/MF A01 


WHC-SA-0646 


WES/TR/A-90-4 
Aquatic Plant Control Research Program: Effects of Water 
Chemistry on Aquatic Plants: Interactive Effects of | 
. Carbon and Nitrogen on Biomass Production and Plant 
AD-A225 026/4/GAR 
WES/TR/A-90-5 
Plant Control Research Program: Effects of Salinity 


Aquatic 

and irradiance Samar at iene on the Growth ate Macrophyten 

AD-A225 023/1/GAR A03/MF A01 
Harbors Mode! Enhancement 


WES/TR/EL-90-6 
Los Angeles and awoken bey 
te cs Numerical Water Model Si of Harbor 
Quality tudy 
ADAzeS 980/3/GAR 060,724 PC A06/MF A01 
WES/TR/ITL-90-03 


gam CUFRIBG. Design of U-Frame Structures Using Pro- 
IFRBC. Volume none 8. User’s Guide for Basins. 
25-A225 097/5/GAR 059,978 PC A12/MF A02 


WHC-EP-0145-2 


061,706 PC A03/MF A01 


Calendar year 1 
060,672 PC NO8/ ME Ao1 


eae 60 hae ae 


releases for 
DE90013648/GAR 061,632 PC A03/MF A01 
WHC-EP-0172-REV.1 
Inventory of chemicais used 
= and 
90013274. 
WHC-EP-0182-23 
Tank farm surveillance and waste status summary report 


for February 1990. 
061,596 PC A0Q3/MF A01 


at Hanford Site —"—/ 
operations (1944-1980). Revision 
061,560 PO AOS/ME A01 


Tank farm surveillance and waste status summary report 


for March 1990. 
DE90013863/GAR 061,611 PC A03/MF A01 


Stored, contact-handied transuranic waste characterization 


at the Hanford Site. 
DE90013646/GAR 061,595 PC A03/MF A01 
WHC-EP-0225 


Contact-handled transuranic waste characterization based 


on existing records. 
DE9001 /GAR 061,594 PC A08/MF A01 
WHC-EP-0240-2 


NUSAR: N Reactor Updated Safety Analysis Report, 


Amendment 21. 
DE90014395/GAR 061,638 PC A99/MF E14 
WHC-EP-0250-DRAFT-REV.B-APP 


Hanford Waste Vitrification Plant preliminary safety analysis 


D£90014060/GAR 061,615 PC A14/MF A02 


WHC-EP-0250-DRAFT-REV.B-VOL.2 
Hanford Waste Vitrification Plant ae safety analysis 
— Draft, Revision B, Volume 2. 
'90013936/GAR 061,612 PC A20/MF A03 
WHC-EP-0250-DRAFT-REV.B-VOL.3 


Hanford Waste Vitrification Plant reed safety analysis 
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WEST GERMANY 

PHONE: 7247-808 300 

FAX: 49-7247-808-666 
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1990 Price Schedules for the United States, Canada, and Mexico 


These prices are for customers in the United States, Canada, and Mexico; 
other customers, write for price list PR-360-4. 
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Microfiche & Paper Copy Reports Computer Products 


Standard Prices Exception Prices Diskettes Magnetic Tapes 


$8.00 E01 $10.00 
11.00 E02... ee 
15.00 E03... 

17.00 E04... 

23.00 

31.00 

39.00 

45.00 
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* Contact NTIS for price 
Prices effective January 1, 1990 
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